23

Oe
. ITHUNEN

" Digitalization sponsored
by Thunen-Institut

This paper not to be cited without prior reference to the authop*

e
© International Council for ' . C . 1980/G:23

the Exploration of the Sea - Demersal Fish Comnittee
' Ref.Pelagic Fish Ctteely .
=

Food interrelations between <the

Barents Sea capelin and polar cod
by

L,D.,Panasenko and M.S.Soboleva

Abstract

‘Dynamics of food interrelations between capelin and polar cod is

analysed on the ba31s of changes in the degree and index of food

‘sinilarity of both specles. . ‘
Local, . seasonal and annual changes in the magnltude of competltlon

-in the southern Barents Sea’ are considered. The naper is gimed at reve’

ealing the régularitles whlch make possible a ' joint existence of

the most abundant Barents Sea pelagic fishes. After comparing spec-

tra of capelin and polar cod feeding some common food organisms were

found. The index of food simllarity throughout the southern Barents‘

. Sea was 56, Y ( according to K.P. Yanulov, 1963), In the areas of

joxnt feedlng the magnitude of competitlon is Higher than in the
whole Barents Sea and it has its peculiarities in each separete area.
In central areas the greatest similarity in‘food of capelin ano
polar cod'ie_observed in.spring in relation to euphausids (index of

food similarify - 472.7); in north-eastern areas the aggravation of
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funk-haas
Neuer Stempel


"food interrelations may result.from joint feeding on copepods in sum-
mey (1ndex of food 31m11ar1ty - 43, 5) -

Capelln snd Dq;ar cod are fecdlng mainly in summery the rean index
of stcmach fullness ranges from 1.7 to 2.3. Their foraglug areas in -
this pericd coincide. The hlghgst c01n01uencq of feeding sress und sg— |
5rava§ion oX the competition should be expectéd in the north-eastern
«nd central Barents Sca in warm years. A hith indéx of stomach‘full-
nees of capelin,and pelar cod in the arcas of Joint feediné is inéi—
carive of fish beig@ well supplied with food, which proves that there

iz 70 ewn competition between Lhese species.

Résumé : “'

L'analyse de la dynamique des rapperts alimentaires du capelan
et du saida est effectuée en fonction des variations du degré et
de l'ihdice deyl'anélogie alimentaire de ces poissons.:
La puSliéétion traite le probléme des variations lbcales;
saisonni®res et annuelles du volume de concurrence dans.la partie
.sud Qe la mer de Barents. Le but essenéiéi de ces recherches consiste
a relevef des facteurs qui influent sur 1l'existence en commun des
’poisscﬁs bélagiquea les plus nembreux de la mer de Barengs. La
comparaison du spectre alimentaire du capelan et du saida a démentré
la préseﬁce de mgmes oﬁjeta de nutritien servaﬁi:a 1'engraissement
de ces deux poiasons. h . k
Dans la partie sud de la mer l'indice total de l'analogie
qlimentaire Stait de 56,0 (Ianoulov, 1963), Dans les régiens de

. . R v .
o1t engraissement commun le volume de la concurrence alimentaire

“est supérieur a celui'de la mer de Barente en général "1l a ges .
'particularités pour chaque région, Dans les régions centrales, en
prlntempa, 1'analogie alimentaire du capelan et du saida est due

. surteut aux Euphausidae (1'indice d'analogie alimentaire - a7, 5)s

R

- I

-3

Y .




..43_..

e

tandis que dans les régiona nord-eet, en eté la concurrence ali-

' mentaire est due aux copépodea (l'indice at analogie alimentaire -

23, 5). . ,

L’engraiseement du capelan et du saida ayant lieu essentielle-
ment en été, le taux mcyen de la réplétion varie de 1,7 & 2,3.
C'est.ghe période'de41& convergence'dee régions de leur quraiase-
ment. La convergeh¢e~max1mum de ces régions . ainei que l'accenfuafion
‘de 1la copcurrence alimentaire sont caracteristiques pour les régiens
ncrd-est et centrales de la mer de Barents au cours des années dou~
ces, Un taux élevé de réplétien du capelan et du saida dans 1es

régions d'engraissement commun témoigne de la présence suffisante

de la nourriture ce qui eigﬁifie l'absence de la concurrence entre

ces espdces. R . oo
Introduction

In*erspecific“relations between fi"hes are an importanf factor

I,determlnlng their food supply, thab 1g wLJ they abtract attentlcn ef

nany gc1entlsts in the vorla. Tbe paper. bv A, A Shorvgln (bhonygln,_
'1952) is the most 1nterest1ng one in this respect: fo:.the first tlme
rethods of quantitative study‘of food interrelatione"between fishesg
were worked cut, the llorth Caspian Sea fiuhee being taken as an example
Weight data on the food‘compqsition end_ennual ratibns,were,used &8 a
basis for guantitetive charactcrisfic of fcod intefrelations. Food

interrelutions between main commercial fishes-of the Barents Seu -

,‘cod and haddock - are considered in the paper by N.S.Fetrova-Grinkevich

(retrova-Grlnx v"ch, 1044)
Food 1nterre’atlonu between the most abunaant pelaglc flshes of the
Earents Sea —-capelin and polar cod.- are characterlzed in the. present

jo}z! per.'The paper cons1ders the magnltude:ei;eogpetltlon betwecn thege

kspecies.when they have .a common’nutritiveibase. The dyhamics‘bf'food

1nterrelations was analysed on the basis of cnangeo in the degree and

and 1ndex of food similarity of fish. The paper ccnsxde”s also seasonal
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and local changes in the magnitude of compet1t10n° an attemt is
undertaken to determine the conditlons ensuring a aoint existence of

these species.

[y

_ Material and methods.
(ualitative and quentitative samples of capelin and polar cod
feeding taken in the areas of Jjoint feeding in the central, eastern

and north—eastenn Barents Sea in 11974~-1978 served as a .basic material

kifor the present paper. The volume of data cxanined is given in Table 1.

The data were enalysed in laboratory according to the quantltative )
~-vieight method (Borutsky, Zheltenkova and others, 1974) Following .
indices of. flsh feeding are used in the paper. mean index of sto-
rach fullness, general and partlcular indices of stomach iullness
( used as an index of the amount of food in the stomach) The frequ~
ency of occurrence of food components was calculated ( in % of the

number of otomachs with food) and the’ value of these components in

'per cent of the 1ndex (of weight).

The dynamlcs of food 1nterre1at10ns Between capelin and polar

cod was analysed on th. basis of changes in the aegree and index of

Afood slmllarlty of iluh calculated accordlnp to Yanulov (Yanulov,.

1960) and Shorygin (Shorygin, 1952) method.’

‘Results V - . o ' - - .

1. Degree of similarity of,capelih.

and polar.cod food.

'

A number of commoen - food objects was determined on the basiS‘of

data on- changes in capelin and polar cod feedlng for 197&-1978

(Table 2). The mos?t important objects both in ‘capelin and polar cod
feeding are copepods (by freguency.of ocourreoce) ‘and euphausids.(by

-
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vweight). ; ‘ | .

The gnalysis of data obtained shows that Tollecwing copepodite
speceles are the most frequent in capelin and polar cod stomachs: -
Calanus,finmarchiqus,.Calanus hyperboreus, Fareuchueta norvegica, Eot~w
ridis longa. The role of theses species in fish fecding is not the
cane within the year, they become more important in the north—cast;rn
Rarents Sea in summer sutumn (Fige1). The frecuency of copeccds ccor-
rrence in fish stomachs in this period reaches 80-100% or %3-63%% by
weight, Fish feed on grown copepods c¢f the spring gcﬁcration. ’

kuphausids - Thysanqessa inermis, Thysanoessa raschii - are lesa
important in capelin and polar cod feeding as far as their freguéncy }
of occurrcnce is concerned. They are found in capelin and polar cod
storachs all the year round but fish feed on them mostly in winter
in the. central Barcnts’Sea where they make up %3-83% by weipht.,

Besides, capelin and. polar cod feed on Cammaridea and Hyperiidga
which become more important .in the north—easte:n Barents Sea in aﬁ-
tumn.,

By frecuency of occurrence fish make up 23% of polar cod fcod.
Llostly polar cdd cf eider age groups feed cn them and mainly in au=
turn beginning with August. The.role of fish in.capelin feeding is

not very important, this food is fcound in their stomachs only in

-winter.

The magnitude of coupetition calculated by the frequencey of occui-
rence according to Yanulov method naé 56,0 invthe soutkern and norti-
eastern Barents Sea. The magnitude of compétitidn (index of fcod si-
milarity) is nct z ccnstant value and depends on just how accurately
food orgenisms have been indentified. The index of food similarity
calculated gccording to Shorygin method (1$52) using the data from -

processing by quantitative-vweight iethod is lovier and eéuais to 44.4.
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It should be noted that the magnitude of competition variates depen~

ding on season, area, fish migration and abundance of food organisms. .

2. Indices of food similarity of capelin
and polar cod in different areas of the
Barents Sea and their scasonal changes.

. Capelin and polar cod have a similar annusl rythn of feeding. The
ﬁinimum index of fullness is registered in Novemﬁer/Januany. Then
‘the index is .steadily grow1ng till July/August, the tlme when the
feeding reaches its peak. All biological characteristics of fish
are ‘as a rule at their maximum annual leyel. The indc\x of stomach '

. fullness of capelin and polar.cod depends on the nutritive base of
areas of their distribution which in turn depends on the heat con-
tent of the Barents Sea waters. o

1974-1978 differ as far as their hydro;ogy is concerned. By heat
}content of water masses 1974 belongs to moderate years, 1975-1976 to -

warm and 1977, 19A78‘— to cold. "

In warm years the bulk of capeiin nigrate in spring/summer across
~central areas rich in food to the north-east where fish‘feed.inten-(
'sivelyzin summer and autumn. In cold years the migration routes are

shifted to the west and northsweé%. Polar cod migrate also to the
north—eastern areas, along the Novaya Zenlya, where they feed inten-
sively dumng summer/autumn. In cold years the area of their feedlng.
is shifted a little to the west.

Thus, in the period of maximum feeding , namely in July ahd.Au—
gust, capelin and polar cod are feeding in the same areas; The grea-
test coincidence of feeding areas and the keencst competition bet- °
ween capelin and polar cod should be expected therefore in warm yeafs.

The main foraging areas of capelin and polar cod are as follows:
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north-eastern - the northern part oi the Ndvaya Zerlya Sﬂoal, Sykﬁoy
Jos, Admiralteistvo Peninsula'area, Nbvaya Zemlys Bank; central -
the Central Deep, slopes of the Goose Banik; south-ezstern - the Xol-
guev ana Fechorsky areas. Fig. 2 shcws the spectra of capelin znd po-
lar c¢od. feeding in centrzl -and north-eustern areas. It is scen that
- the greatest coincidence of food of these two species iﬁ'ccntral
areas is registered in relation to‘euphausids and in north-eastern
areas -~ to éopepbds. The index of food similarity cclculated sccor-
aing to‘Sthygin zmethod is higher for euphausias then for c5;egoas
( 47.7 snd 43.5 respectively). In the areas of [cint teeding uhe
.magnitude of'food. competition is higher than in the whole scuthern

Farents Sea (Table 3).

Table 3. lagnitude of competition in diffewent fishing

areas of the Barents Sea,

ATEUS fSouthern chntral fNorth—easternf Joinv feeding

iib2e b2 a2 a2
Regnitude  5g.0 un,4 4906 4.7 = 43,5 635 -
competition

.’l - magnitude of com‘petition caleculated according to Yenulovw
method (1963).

2 - magnitude of competition sccording to Skorygin method (1332).

As it is secen from Table 4 the increase of index ¢l oeod simila-
rity was resistered in April/Mey when capelin and polar cod start
to feed Jointly on eurhesusids in the central rarents Sea where thesc

Crustacea are the most abundant. A tendency towards increase of <the
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megnitude of competition.is in force within the whole suumer period

till August. In August when polar cod stert to fced on Tish (young

capelin, polar‘cbd ,'sand eel and other fishes) the megnitude of com-
petition decreases. In October a Jjoint feeding on euphausids ageain

ﬁakcs the competition between capclin and polar ccd verj keen.

Thus, the competition betv.cen capelin and polar cod in the Barent

L’)

S22 nay result from their jeint fcedinpg on two rain focd objectu

Y

«upliausias and copesgods, Ik aress of joint feeding the degree and in-

jex of food similarity calculated according to Yenulov method are the

~irlest (45.2t0 o4,7) in April/iay when capelin end polar cod feed on

cererods make up the bulk of their foou.

- Lotwithsbanding that the magnitude of competition in the areas of

|
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|

l |
2uphausids and in sumzmer ( the degres of food s:u:.lldrlty 103.8) when ‘
| .

|

|

|

\

|

Joint feeding sggravates in sumwer, the index of fullness of capelin

=

and gciar cod is very highr( rean indices of fullness are 1.7 and

2¢5 rEy uct¢re;J) This proves that the two species are well supplicd r
sith Tood in theege 2yeas, which in turn indicates that there is no |
" | |

tension tetueen capelin uand polar cod during feeding. e

Conclusicns.
Cesepods end cuphousids plsy the mos t important role in the’ ieuQ

of the Faercnts Sea capelin and pelar cod. Fish feed on puﬂhguu ds in

*he centrul Dorentes Zew in spring,and on copepods — in ncrthéeasterxh . \

Tre index of feod similaxity of cepelin énd‘polar>cod throﬁghout
the ccuthiern and north-czctorn Purents Sea wus 56. O (acéordin? to . |
LeFPoYonulcv) and 44,4 (accord ing to AJA. 5nlrv€1n). ln tue a*e s of
Joint feeding the index of food similarity increases in sumzer to

to K.F.Yanulov). . ‘ |

: of stomach fullness of czielin and polar cod in the
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faress cf joint feeding is indicative of fish being well supplied with
H . . .
' food whichi shows thav there I1g no tensicn between these two species.’

i
i
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Table 1, The volume of dabta on the feeding of the Barents Sea

capelin and polar cod.

i Cepelim jooBolamced .
Area !Year * Field :Quantitative Ficld :guanp%tative
P Denadysis [TRMERE ! oenalysie DT ORERE
974 . 1309 - 2423 -
North- 1975 1524 - - 1485 T40
eastern -~ I976 2995 122 929 198
- 1977 61 25 820 26
1978 229 205 - 50
1974 1410 - 2317 -
1975 1501 - TI22 77
Central 1976 1496 - 1096 187.
1977 1578 e 1212 50
1973 727 452 - 279
1974 - -  2u8 -
; 1975 13 - - I022 24
nastern ' [gmwg - - 1077 524
1977 228 - 687 -
1973 25 25 - 25
Total 13646 903 14970 1579
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Tsble 2. The role of ccmwmon food orpanisms in the feeding of

the Hurents Sea cspelin and polar ced.

: Caoelin : Folar cod

Yoo organisms ‘Trecuaency * by seightyjfrecvency of: by weight,
: of : or ‘occurrence, ° o
. e 7 . : :
‘occurrence, e - : % : 72

Copepoda 61,0 98,7 41,5 142
bysiducea - 0,01 - 0,2 (]

Ewperiidea 11,5 1,9 T4,5 15,4
Canraridea - 0,06 ' - 1,3
uphausiacea 31,8 54,7 16,5 25,8
I'acrura n,0u - 2,5 -
Another Crustacea - ¢, - 0,6
Chzetognatha I,4 i,7 G, 26 0,5

Chenophora 3,5 - - 1,0 -
Yolychseta 0,0 ~ 0,9y -
Fisces ) i,e 1,5 35,0
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Table 4. Seasonal changes in the degree'and index of food

similarity of capelin and-polar cod according to

-4
Yanulov in the areas of joint feeding in 1974-1978.

' Ja;rniary
April
May

. June

T July

hugust
September
" October

am A pm s AR s s P e sw e Em me e e

20,3
45,2
64,7
64,4
103,8
29,0
25,3
47,0

-y s sm S e em e S e

18,8

40,4
44,5
76,5
80,6
20,9
20,8

. 4751
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Headings fér Figures ’
"to the paper by L,D,Penssenko and l,S.Scboleva "Food interrelaticns

Letween the Rarents Sca copelin snd polar cod"

Fig. 1. Seasonal changes in the frecuency of occurrence of mein
fcod orpanismse in stemachs of the Darcnts Sea capelin and

polur cod.

z

1 - Copepods. 2 - muphsusids. 3 - Hyperiidea, 4 - Tish.
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Fig. 2. Spectra of capelin and polar cocd feeding in ditferent srvus
‘ of the Borents Sea . ‘
A, Central. R. Forth-e:ctern, '
1 - Oopepods. 2 - Hyperiidea. 3 - Gamrtaridea. 4 - lbysiudcccu.
5 = huphsusids. 6 - Fish, 7 - Choetognatha, 8 - Digested
Crustacea., '
The figures show the magaitude of cimpetition in different
parts of tne Zaorents Sea,
@
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