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Ab:3tr.'J.ct

On the basis of s;ystematizo.tion llild m.u;Ullo.ry of thc lonG-

to:;:-m auto. on ficld analynes uf the stomach cont<:nts of 255 136

s})ccimens of hoadod: taken fr'om different areas of· tU!" Barents

Soc. thc seusanal, loeal e.-nd n.nnual variations in occuJ'I.'cnce

fr~qucncy cf demersal cni~Qls, capelin and GuphausicH in ~3d-

c.ocl: food and their sto::'.G.ch fullllCSS dec;rüo (OI' stv::'.ach 1'".111-

naSs index) were obs~rved.

'rho most intensivG .fcodin;:; of l1uddocl~ on d0n~rsal uni::1'.l.ls

is rGc;istered in th~ cecond hulf of th~ yeur, on cGpclin -

in March-April, on ~rill - in Juna-July.

The most intensive haädoct :reeding (the highest avera~:G in­

dex of stomacn fullness) takes place in March, the second pool-:

in foeding r~ferG to July, the third ono - ta Septe:~ber.

The f.;.:'aquoncy of Echinodcrmata occurrence in hnddock feed-

in!; in 195'/-1906 and 1967-1976 increaslS<l compared to that of

1947-1956. Tha occurrencc f~'cque:lC;;r cf l'1.o11usu:, ::,'.'~\.::lin ond

eu~hausids in th~ last ten years compared to those of the

previous deendes slichtly decreased, but of worms - did

Y} pnrno,· Mur m a ::1 s lc,USSR.

funk-haas
Neuer Stempel
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~l~lt:1 o.!10 G1.allllscs, capülin arid au.phlJUsids, i.o. tl10 alli-

:J.:Üti rel9.ted b:.Jt\';Cl:n 03.ch other by thi: :::olc.tiO::1 "j):::'CC1:.1-.

Les resultats systematisea et genereliEes des recherehes en

mer~ effectuees pendant plusip.urs snnees , Cl.lr 1e contl~:c.u stOTnSCfÜ

de 2351)6 eglefins des r~g1ons diff'rentcB do 1a Mer de BerontD

ont nervi de base a l'exe.:nen de 18 veriation de 1a fl"";qu~Ilce

saisonniere, 10cale et a~Jluel1e des animaux bentiques, des capelans

et des Euphausidae, en taut qu'objeta de nutrition de l'eglefin,

et de la repletion sto~ficale de ce dernier •

I J

i ~

j
~,

L'engraissem~nt des re1efins.
...

ur;. l':llrtout H!..U:. fl.niw!!LD( b,,"'lUqu,=,s,

a lieu 8U cours du deuxieme aemestre de l'ennoe, du aux capelans ­

en mars et en avril, du sux Ellphausidnt:! Hyperiidae - cn juin et en

juillet. La repletion de l'eglefin (l'indice moyen de repletion

stomacale) atteint Bon eeximum en mars. 1a deuxieme pointe de 18
,f?

repletion a lieu an juillet. la troi~rme - sn septembre.

La frequence des Echinoderroes cntant qu'obj'et de nutrition

de l'eglefin slest accr~e eu 1957-1966 et en 1967-1976 per rapport

~ 1947-1956. La fr~qaence des ma11usques, des capelena et dem
'-

Euphauaidae a un peu diminue 18 derniere decennie par rapp~rt eux

decennies precedentes; par contre 1a frcquence des annelides n'e

presque pas varie.
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On a re1ev~ 1a tendance au rapport inverse entre les donnees

moy~nnes annup.11ea Bur l~ frequen~e des Echinodermes et des mol1uB-

I

ques, des cspelnna et des Euphausidae, faisant partie de la ncurri­

ture des eglefins, c'est-~ire des espe'~e8 qu{ t d- ~ son ane les rapports
d 11 •

U rapsee" et de la "proie".

JMrin~ G~veral decadcc thc lol~r qes~arch Institute

sis nt8thod. Comp8.ratively s!Unll part of' tha~;Cj :1c."'.;·:;;:·ials

was used in a Gut uf papers aimed at rcvc:nlinn; the relat.i..-

onships beE)twHe~l fecdinc; and behnviour of huddock in ciiur-

::laI, seo.::om·1 8...'1d mu:tw..l aspocts (Hovlkova und i.:il:hc.lko-

1071).

'Ille UilUS of· thc prt:scnt pap'.::r are to systcuatize und

su:nmarizc all the do.ta avo.ilo.blc on field. o.n"l:,"-;eG of h:::.d-

eoel: feeäing, to revcal, on thcir basiG, tho 1000.1, s;;:::."o-

nal und ycar-to-year variations in l:lPd(lOck fceciin.'~ ln<liccs

und. occurrC:lUce frcq,uency of th:.: uuin fuoel objects :.mJ to

dr;te:::"'illine sümo ror:;ularities in these variationn.

~11 dnt~ on field nnalyses of hnddock fuc~in~ cnu~ht

with bottoI:l. .tra":l in the south"H'n Bar~mts SeG. dur..i.nf; th~)
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cruises of the research~ scouting and, partially,'commer­

eial vessels for the period since 19~? throughout 19'1'i'h,1­

ve been used in th~ paper.

The volume of material by years, months Und areOG ~= :1­
yen in Table 1.

A field analysis of feeding is cOIlsidered to be th.:; ::OLit

p011ular type of biological,an1l1J'sis of cOllli1lercial fishes ~m-

dertaken at sea. Only the lenGth mcanuremcnts ar~ ths ~ost ~

numerous. Usually, the content of 25 haduock Sljomacl1s t'11:C.ll

by botton trawl is an!ilyse<l. Howover, not les::; thf....'1 11.);.1

spe:'cimens 01' haddock are mwlysed for fee ding \'v'hile t9.::in[!

the aga samples from the bigßest catch8s.

The field analysis of haddock feedin~ consisted in visu-

al ~uroltitative assessment on stomack fullness dcsree ,due

to 5 indices scale (0, 1, 2, 3, 4) ~ith dctel~ination and

enumeration of food components. On th~ basis of fee ding

field analJses data on s:~ple, area, soeson, yoar ~'1d etc.,

an aver~ge index of stomach fullness and occurrencefrequcn­

cy of separ~te food objects ( the relation betv/een a num­

ber of stomachs, in which a ßiven objoct was found and total

number of stomaehs analysed, containedfood, in %) ware es-

timated. The first index was used for evaluatiilon ,of quanti­

tative character of haddock feeding (their ~oUnt cf food

in the stomaeh) , the second one - für Juü2;ln;:; \',-hut. ,p"I'c<:.J..tage'

cf fishes inv~stigated fed on any cf food objects.

Results

In accordonce with tho literary data diff'erent demersaJ.
\
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animols constitutud the main food for thü Barents Se~\ h:,'';-

dock durinr; the Grcutest poriod of tht; yüar, hO\'lf) ver , in

80::10 ::ensons and in separate areo.s the fish (chiefly, GI)1Li!l.­

in~ eap(:J1in and their eggs) and euphausids descendinc :;:;:'t· !.

spo.;.ning into thc neur bottom lo.ycrs vf thc seu con I'] .~~' ".

considcrable role in haddock ;feeding (Dekhtercvll, 19j'i i

e Zatsepin, '1939; Petl'ova-Grinkcvich, 194LH Tseeb, 1958, 1'>:0,

1S64; Antipova, 1967, 1971).

Some authors statcd that in tho fiftics-sixti0C the sl~-

nificonce of eDpelin and cupho.usids in thu feod ration ci'

haddock :had been increased conpared to tho;:;ü oi' v:l..: ....hi::.·-~it:s

but thc importanee of benthos had been decrens~d (Tsecb,

1958; 1960; Sonina, 1969). This was the explanation for i~~~;-

ase of the growth rate of the Barents· Sea haddoc]~, thd.:c f~t:­

11:::3:1311d variations in miGrations in the fifties-sixties

(Sonina, 19ö9).

JUdr,ing by s~narized results of analysis of sto3achs

content of haddock the most ordinary food objects for this

~ fish in the southern Barents Sea for the last 30 years were

Echinodermata, occurred in 32.6% of stomaehs nn~lysed, TIO~S

(20.8%), molluscs (19.5%), Ctenophora (1ab), euphausids

(13.9%) and capelin (8.9%). The food objects.above-monti­

oned with amall displacements by places dominated during

nll three comparable decades: 1947-1956, 1957-1966, 1907­

1976 (Table 2).

Demersal animals are mostly often eaten by haddock in

the secondhalf of the year: Echinodermata - in October-De­

cember, warms and malluscs - in August-September. Seasonal
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11ininum of hadJocl{ feeuing with benthos i9 observed in

FebI~ary-April (FiZ.1). The occurronce frequoncy of capolir.

in haddock ntomachs is the hi~:;hC'Bt dur'ing tuo period of .nass

capelin spavmillg - in l,:ar(~h-A.i.-':':'·.~l (32.0 - 'w. 8~4). Euphau-

sius are mostly often eaten by h~ü~oc:{ in the period cf post-

spa~ning descending of crustaceans into the near bottom lay-

ers of the SOG - in .June-Ju1s (35.t.' - ::-~;.'t~j). From. July toe
~>J~f':iJb8r t:.t~; oc~urr'cncc f:':"·t:(rJ.~l:c:,' oi" t~1J.f~ho'\.1.sius in sto:nachs

dcereases, tho.t is prob[;!bl~{ :c\.l:':'·c·ui to :',;uuction of cruste--

A comparative ~~nlysiG of se~son91 v~riations in the oceur-

I'o;:nce fre(iu::lncy of capalin o."'1d eUJ..h-::.usids in coe and h3ddcck

stOfilo.:::::'S in tho scuthc:rn Ba::::cnts ö",a shows Cl considerable

similarity of curves (Fig.2). Howevcr, the occurrence fre-

(~-":'t:l:CY "f co.pt:lin in cod stom9.clw in 0.11 months of the yoar

i~ 1:j~h-::~~ t~an th::-t of h.J.ddock. 1:1 s1-'rin~ cupnausids more

often occurred in haddoG](: sto"13.chs, out in the rest months

in coö stom~i.chs. Apparently, in spring thc haddock . ';101.'1:;,

thon co d I Jrlisratc Lo upp:;Jr ':rat,;!.' layers, where the spo:.vn- e

int~ of ho.ddück on Ctenophorc.: th~ir ::'l.3.ximum occurrence fre-

(see Fig.1). In this per'i.od of thc ::ear Ctenophora, as l:aJ'r.-

slulov, ::l.i.J. statcd (19(:;1), are observed in ~hc; neur bottoI:l

5eo.sonal maximu:;:J. of stc"'1Rchc 1'1111nG8S fol.' haddocl: falls

to I'.~arch, the pel'iod of tlli:' llont intensive fee ding on capa­

lin. Thu second peak of hoddock fCf;ldinr; in in July (the
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per:ilod .of predO;Üllant feedinl?; on euphausids), the third one ­

in September (the period of f~cdins on benthos). The percen-

tu::; __ of fishes with empty stornaehs is the lowest in Septem-

•
~er~Octobur and in March. the highest

and in April (see Fir,.1).

in Nove~ber-January

•

"\

Seasonal 1ynamics of occurrence fr~quency of the most im~

po~tcnt food objects of h~ddock by sepa~,t~ sroups of ar~as

is ::;'cfhctüd ir: :'nbl e~ j_~x/. The hi!;hest frl:~2uency of Echi-

noder:noto. oc.;urrenGI:: (:::c.inly. OJ}lLi.lloroidea). is observed in

the cODst~l ~~d western arcas, of wo~~s (mpinly. Polychaeta)

- in t.:::.", c'~ntr~l a."ld eastern areas, of mol.i.uscs (:n2inly. Lo.­

mellibrc,.l1chi:?to.) - in tue eastern and coastal nreas. :.~ostly

often cupclin is eaten by haddock in the coastal areas, eu-

pho.usids (.:w.inly, Thysanoessa inerrnis and '}'h.:::·D.schii) - in

tb:; ccastal an<1 contral ones. According to aV0raf,e indicen

of stu!!lDchs fullness the fe!=ding conditions of haddoc}: in

thE: v/estern areas of tue seo. almost in all months of the

20tiI.' are worse than those in tho coastc.l, central and eas­

~ tern o~eas. In spring haddock feee most intensively in the

~0~G~~1 ~reDn. in S~E:r - in tho coastel and contral arena,

.1:: 6.U1,l).LLl>. - in the eo.stern arens.

'Iho til1.r·.lyr:is oI .hc.. long;-term data on haddock feeding

,shO\7S that in [ll-i'L(; of sorw stubility of benthos feeding.

"';l,u 8i~nific8ncc of th<: main r;roups 01' bot,,;om G.l1.imals in

their feedin~ does not rGtnin constnnt (Fi~.3).

yJ thc.. chart of the <:r'Jc,s alloco.ticm in represcntcd in
thc forr.l::.r Vl~;cr5 (l-onom~l:l:'(:n}:l),1. Ya.and Yarar<;ina, 19'/8. 1<;''19).
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Thc most sharp Y0ar-to-Y8~r fluctuaL~on& effect thc o~curren-

'IS'5j), anu in the Dixtios-::lt;VuIltii;;S in most enGes it "'::CC(;~-

In recent years a fairly accuro.tGp~::..io(iicity cf r'w.:~i.::t1l:. :m:,

,jto!llachs was observed: th8 naximuTli onOG .J.··"'iJ<:)o:C·_!Ö ':;,:Ich ~;-v Yi;;­

n1'D, the minimtuJI. ones - eaeh 8 .ycars. It c.':m b(; QS~>'l.:-:-':)::t ~ü-,-,t

nn incl'eC\so cf J~chinoucr:ntn sÜ;llifi\~:,n~o in tho h:,ddocl: i';:;",C-

in:-:; in the cixtiüs-Doventies in rf:lat':ld rlith th::: prc;,]o·ür.:1l:ce

ur ~h;,; s:::'l11plus taken i'rom the .:ostern nrid C'J8.stul arünS in

th~::lC yeurs, whcre the bio~ass of EchLnodsrmata in hi0h~r,

-:..hOll that of the contral end cm:;t;crn arE:as. Ho"~·-l8r, thc nn:J.-

lysis of materials only by western end coastul nrcas cho~c

thc SOL1C tendcncy to increase of occurrli.:r..cc frccluor~c:;y oi' ::':';chi­

nOdCil'm.:1ta ir. tho haddocJ~ stouuchn in th:;; Di:xtiür,-~(Jv~mtiC:l;3.

It permi ts to conclud::: that in thu si):ties-scvcr.tic3,· COi,lpo.-

'red to the forties-fifties, the abundnncc of EclünOc1cl'i"1atu

incr:::;:;.scd.

The OCCUl'l.·oncc i'rc<;luency oi' L'lolluscs in thc h!1dc1':lck ::;to-

!:lachs fluctuc,tes o.lno by y0urs, maxirJ.Ul:l valucs. \':cr8 rt1~~ist(:-

red in 1'}'1-8-1949, 1955, 19-.11-1902 and 197'1. UO aCCUr3.t8 perio­

l1ici'ty cf maxiJJlunl fryquencios wun cofined•.As it is oeen from:

FiC.' thE: oc:::urrenc~ fre\iueucy 0:( molluscs in haddock food

on Lhe SPDC~ 01' thc most part of "0 years poriod is in. the

anti-phase' in relation to OCCUl'rl:lnCe frcCj,ucncy of Echinodcr­

?at!l • .Prooaol;y, this is uxple.ined by the;; i'nct, that Echino­

dermqta are thepredatoI's in r.clntion to l~olluscs. Thereforo,

•
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withthe increase of,Echinodermata. abundance, thc nbundance uf

molluscs uecreoses. The anti-fhase Qf thc yenr-to-yc3.'l' variatio-

ns in the OCcu'l'J:'on,ce fruquency cf B:::hino<1!31nat~. a.ud \';orUG i:::

also observcd (Fig.3).

Year-to-ycar variations in tho occurnmcc fI'9llucncy of

worms in' haddocic 1'00<1 are loss vividly exprcssed thon those

~ 'for Echinodermnta and molluscc. Apparently, the abundunce

and bicmass.of wonns are not under tho influenco of considc­

'~a~ie annual fluctuations.

Thc relations betwcen th0 'unnual Val'iations in occurrcn-
',"/ ~,

.'6c,irequoncy of th:; m~:mtionQu groups of dcmcrsal tmim:üs in
'. '. '. ' . '. ~

ilUddb6k 'food'and annual variations of near bottol!l water tcmpe-

:'rahi~~s"~e'~~'n~t;'ab;le to' reve~l.
The 'comparisonof the dataon tho fiald onalyses of hadd­
, .. ~."':'}:~,:"-~"~ .,'"", ';".:... :", .' "

ockfecairig' in, tnc 'south,nn Baronts Soa by dcco.d::,s (19L~II-
. ~... ~. , '

less than1~~ in 19!j.8 and 19Uj. to I+O;'~ in 1960 (Fig.4). I.'Iaxinum
. .

f:ceque"ucics cf occurrt'H1C8 of capclin in had<1ock stO:~l.1:~chn t 1)6
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weIl as in eod storenchs had 0.'10-11 years perioGicity'(Pono~

mnNuko, I.Yn.. end Yar:J.r:;inu t 1978) and f'all"to19GO-19G1 ~und
,'-•.'

1971. Besides, a 5-6 ;)7ears pe:dodicit;y f'or maxil:lu:.:l. f:t'equ~nci-
. '. ~ '. ' . '~,' , ..

es of cnpelin occurr0nce in haado~k stotl9.chs during the sea-'

sons of' thc rr:.ost intc,;nsivc capelin floedinc; (Fcbruary-April)

is observ.;:d. ';hoso ffiaxlllluu f'x'oquencjos took place in 1954,

1960-1961, 1')06 o.ud 197~1 (Fie;.4). Year-to-year ilmillitudo of

i'r:::qUGllCY fluctuntiol1o of cnpelin occurrcnce in haddock sto-
. ,

:~3chs in thc senson of intensive capclin foeding in cxtremely

hiGh: f:;:o:n '79/) in 1954 to e.8;~ in 19·:~ß.

In contrn:3 t to co cl (Ponor.ltu.'cnko, 1.Ya. ~d Yarasin'l, 1978)

in the last decade thc frequency of capelin occurrence in

haddock stomaehs sorucwhat decr~,asod, cODlpared to thoseir.. t';:o

An accurate rolationship between thc frequcncy of cupclin

occur::c.nco ir~. h3.ddockstomachs' in separate yaars and hont

cont:.:r.t of th'J Burcnt.s Geu \1ateI' massesin the saue years- was
': ' l.i, : ':

not able to d·]tcrmine (r:: ü. 20). However, the hrc,:host peal:G in

froquoncy of capclin occurronce nevertheless correopond to e
the warm 1951~ and 1960.

For recent years (1971-1976~ data on ~bundan~'e:und bi6mass
'."','''' .

of the Barents Soa spawning capEüin popul'O.tion o'btained by , "

the mathematical model by Allen t s mot~6d (S~Üvoi-ßtov, Kory-'

tov, Shulga, 1977) ure available. The comparisoIl,of 'these'datu
, '

with the f'requency of capolin occu~renc9 in haddock food in the

period of the most intensive capelin fee ding shows a good co­

ordination of the curves (Fig.4).

Average unnual frcquency of euphausids occurrence in hUd-

•

I
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dock sto~achs also varios in fairly wide li~its: f~o~

;;. 8~~ in 1<)61 to 39. 7'j~ in 19;)7; maXiIllli.'11 value excee ds th,-, Uilli­

mum one b;y 10 tillles (:E'ig.5). Frequency fluctuation:s 0i' '~Ul;!l:-­

usids occurrence from yeur to year are enpecially shar... 1y :i?l'O­

nounced in thc poriod of intensive: sum~Gr feeding of h:HluOt:t,:

on these crustaceans. Maxim:u~ values wer~ obser:voti in '19;}~,

1957, 1964, 1968-1969. ane. 1976, the Ihiniraum ones - in 19,)1 .

arid 1971. The minimum. valuas repeateä. ~ach 10 years. lw ::::'C'::Ul'G­

teperiodicity of' maximum values and thair re~ationsLips \'Iith .

'temperature conditions in separ~te ycurs ~erc not r~vcal~d. It

can be.only noticed, tt.at almost all the uaximum valu~n cor~os­

pond to the years'close to the tC:1porary ones öuc to th<.::thür:::.al

conditions.

Th'e relationship betwcGn the results of annual uutunn-'.':in­

tel' euphausids assessment (Drobysheva, 1979) and thwir occu­

rrence frequency in hadäock fee ding in sumner next year was

notdetermined.

At the same time as for cod, thore was revealed the in-
.

verse correlation between average annual oecurrence frc(juen-

eies of capelin and' euphausids in haddock stomaehs (FiG~o).

It ean bo explained by thc fact, that in the years of crcat

'capelin abundance, thc lc.tter intensively feeds on '_'"pr"'_"~'3id::;

in' spring months and by summer the abundaneo of tl".;;,,) crus­

taceans sharply decI'eased, they more ra:t'ely OCC~1r in ~~.'lfl(lock

ßtc~~chs. Apparently, just therefore an accurate relationship

between the results of euphausids assessment in aut~ and

results of eod and haddoek feeding on thes13 erust.acean::: in

summer next year (l}onomarenko, I.Ya. und Y~1·3p::ir:J.,'??'lj) was

not revealed.
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In the lust uecade (1967-1976) the frequency of euph~usids

occurrence in haddock food, compared to those in the previotls

d~cudes, decreased (see Tables 2-u). It i5 seen fro~ the datu

both on thc southern Barents Sea in total ,and sOl,arctL cu'e8.S

(Tables 2-0, Figs.5, 6):

Averae;e indices of stonachs fullness of haddock in thc last

dacade also reduced, tho percentage of rish ~ith ~reatlyful­

led sto~achs (index 4) docreaseä, b~t percentage of fish with

enpty stouachs incl'cased, particularly, in thc periotl cf .$.\;­

tQ~ f~edine on benthos (Fi~.7). This i8 greatly conditioned

b,Y thü i'act thut becouse ofclir;<utic conditions and size-agc.

llo ..:ulation comrosition variations, haddocl~ rurol;y migrO-tu to

the ri:host ',"lith benthos south-easb::I11 Bar;::nts Sen c.rar.;.::;. Fo-

od l'(;[;OUrces in thesl:; areaa 0.1'0 not co~pletf::ly p.sed by haddock.

HOVlEiVür, in January-March the averaGe in6ices of sto~achs

fulln~ss'of uuddock in the last dccudo were ~lghur than those

in ,tho p:::-evious decade, and in February - higher, th::l1l t!108~

in both pr~vious decades (see Fig.7). This is th8 Gvidenco

of 8arli~r intensive haddock f~eding on capelin in tho lust

(:r:c3de in relation to e1:.':;'lier a..~d preäominantly more \'l3::;terl~

Gonclusions

1. SUn:~,ary of thc, lon.'?;-terrn rcsults 01' the i'ield anillys!.,:s

O.l sto:nachs contl::nts of 2;5 1:;0 ho.änock sDe~irncns taken f:::ü::l

t,;,o;, :no,stl;:; o:t'tcn observe:d food objccts for huddoc;; \'i("riJ :";c:li-

l.cü€:r'J.ata (occurI.'~nce f.l.'O(iUcncy - j2.lJ/~;); ,',-orms (20. ö/~);

"
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cup~lin (8,~~), Th~se fucd objocts with smull tis~:~c~Q~~tc

in their plac'~o ';rcre prt.;dor:linant in all cC.or.llJ:J.rnbh· oe;-:::dos:

2, Domüxsal <:niuG.ln havo thc MI3.::inum. signii'icancc in ho.ö­

dock feeding in thc 2~:;cond ~81f of thc year; thE:' ~l.n:U.'U:J on""

in FobI~ary-April.

':;'I[;olin is 03.tl:n by ll<.:.ddot::: sinGt: February -ch;:OU·"d".''':'t

Uay, maxinum füe6in'_' is ObS\;I'V'"d in l'.:an:n-AI!1:il. 'j,'lü:.: l~'~~::~:l.­

tage of haduock fed en capclin in ~ll r.lonths i:::; ll~ss tlu:~n

thG.t of cod.

'1:'110 hfiddccl: ff;(~ue 0:'. "u;:nsu::::' ds tll'.; ';,!lel,:; y;; ;.:1.' :.l.::' vl,J!'.u,

0Ut'lOSt oi' all, in aunu-July, mini:::uu f ... e\.:i::~~ in 0bfJ:c::.ved

in OctobE':;:-JanuQI'Y. In l!'aln~ary-Ap:ril the J..l<..::c~r~t'1l"~(') of lw.c.-

dock :e~_·c1 on c~lpilallslds is lligh.c;r, th:l!l tllV.t 0':· ccc.i, f1.1.L~ in ttH:

rest ~:tonths i t io 10v;,;; I',

3. Haddock feeding (nvc:;:'ugo inl10x of stOD.D.::ll fulllbss) in

thc hip'hcst in L:o.rch, th", second P~D.>~ of fc:cdin7 i8 in Jnly,

fioh wi th CfJpty stomaehs in ir:. ~,; .... pt(;;;.:bQr-Octcb0r :l::-~d in ;',:c.l'ch,

the highust one - in April ana Dec,::nhr..r-~"dn'Uary. In spring

th0 avera~je indices of sto1TIRchs fulln'~c;::; of :-,,:dr.ioc;, :,,1l'\:: 'th'_ 1'1i:"­

hest in ccnstnl ar,:;3.s, in Gum.:::e;r - in C,jSGt:ü nurJ c::'l:t!:~,l, in

autu:m - in e[lst~n'n al'eao. In thc \'l(:~;t.()1:n ,H'i':(lS 01' Ul.·~ :;(,;[l '!;l'1.(~

cally the lonest.
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areas, of worms - in contral und castern onen, of mollu~cs

in enstorn und coastal ones. Capelin is ;IlOstly often fO\L."ld

in haddockfood in thc coastal arens; cuphausids - in th~

coastal and contral areas.

5. The occurrence frequency of tho main food objects for

lladdocl{ are subjected to considerable ;rear-to-year f'luctuati­

ün~. The fluctuations of occurrcnce frcqucncy of capelin and 41'
euphausids are tho most sharp, and as for thc demersal ani-

mals thc fluctuations of occurrunce frc;quency of Echinodex':llo.-

tn arE: also the most sharp.

A tenäoncy to inverse relutionship be~vecn uvcrußc ~"l-

nual vulues of occurrence frequoncy of food animals" relatcd

bet'i;ecn ench other by rat:ios " predator prey": Echinodermata

,md molluscs, capülin and (;Ullhnusids has been rcvealed.

O. 2.'ho occurroncc frequency of Ecllinocl,H'r.:.o.t3 in the. re-

c,~nt t';:o dccades (1957-1900 and 1'36'7-197b) increased, of mol-

lu~cs in the last decade docreased; of ~orms - almost did not

Tlle occurrencc fl'cquency of copclin f-'l.nd eU;Jhnusids in

vieHs aec;;l.dos.

r;. A"\'crc.,"""",o indices of ntom<1.Ch3 i.'ulln~sc 01' haacock in

'1 ~'ur/-19'/o almest in all montlw wor2. lO\,;CI: thnn tllc8~ in thc

.!':r:,:,vious dccades, and PO:::COI1tG.0:e of fisheG ~7ith cmpt~; sto:.lsch.::>

';;cr;:; the hißh"8t. ~-[eduction oi' aV0ra?,e indL<.'8s is po:::,ticulo.r-

1y sharply cxprcssoc in thc pcl'iod of pradominant fucüinr; of

haddock on benthos.

8. In accordanc~ 'ilith thc di.splocoment of' haddoc1:: urea1
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to the west, rich food resour~es of thu soutb-eastern 81'035.

of tLe sea are almost not used by haddock.
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~:..:~0rcncüs

Ar.t:LL,;ovn., T.V. 1967•.Fcedin,-s of the Ba:nmts Seu haddock in

19EA- ana 1965. I.iaterialy rybokhozyaistvennykh

issledov~~ii Severnogo basseina, vyp.10, pp. 51-

Antipova, T.V. 1971. 1<'eeding, fatness and Itconcitionlt of th9

southern Barcnts Sen haddock in 1964-1968. Materi-

basseina, vyp.17, pp.1j~-146.

De~hte~evc, A.I. 19~1. Fcedins of haddock. Dotlady I sessii

GOIli , 1'10.4, pp. 35-44.

Drob;:"3heva, S.S. 19'19. Distribution of the Barents Seu cupha­

usidn (fal1.Euphauniacea). ICES.C.I.!.1979/L:8.

Zatsepin, V. I. 1939. Thc Feedin[, 01' thc Haddocl-:: (I'.:ülanogra."1-

1:1U8 [le~lefinus L.) of thc :':ur:'1all Coast in COlli"1eC-

tion with the Bottom ~auna. Trudy PIliRO, vYP.3,

kl.I"si.lilov, ;'.: ..... 1961. Bioloe;y of Ctenophorn of tha l!.ur:na.'1. Co-

, .,
/

~.:H:ha.ll:ovich, V.I. 19G3. Obs~rvations on the

Fcer3.in; of Cou and lIaddock in the Barants Sea. Tru-

:~o·:i.kova, Il.S. 1':";,)). Sone protlems of feeding end food behc'1-

viouI' of thc :3arl:nts Sen c:od and hau,Jock. Trudy

P~trova-Grinkcvich, n.G. 1911-'+. Stl'U'.~glc 1'or' Food oet;...ecn the

Cod and th~ H3.däock in tih.: E::n.'or..ts Ses.. ~r1."0.y .rII~F:Ot

-'~"p. 8, pp.~;1G-'+2e•

.~·onC::'l:lrenl:o, 1. Ya., YaraginD, 1:.11.. "1978. Year-t::>-year and sea-
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nonal fluctuations ln the feedin: of the Barents

Sea cod on capelin in 1947-1976. ICES.C.M.1978/:i:

~onomarenko, I.Ya., Yarasina, N.A. 1979. Seasonal und year-to-,

year variations in the feedinß of the Barents doo.

cod on huphausiaces in 1947-1977 .ICES.C.tl.1979/G:

17. De~ersal Fish Conmi~tee.

'Sclivorstov, 1..8., Korytov, V.G., Shulca, /l.D. 197/. 'rh::. u:Jti-

I~at'.: of abunä:3ncu und biorJ.cs::; 01' the adul t por~i.:..;-.

of the Barcnto Sea Ct1plJ1in stock by tut.: ::lethod of

Allen •. Trucly IJlIrRO, vyp •.58, pp.10o-110.

Sonina, M.A. 1969~. The Barents Sea haddock mir;rations anü f:1ct-'

ors detcrm.inin::, the~. Trudy' .PINRO, vyp.2L, p.-I;~,i.

Tseeb, R. Ya.. 1958. :&'ceclinr; of haddock. Zal:onomornosti c:~opl':U-

ya i ~igratsii promyslov~(r:h ryb v rriorczbno~r zc:r~,

Murmana.' Izd-vo An SSSR. ;',l.-L., pp.190-210 •
o

Tseeb, TI.Ya. 1960. To prblem of thc ;year-tü-year fc,:;r1in,:; :L:,:;,'-

tuatiollS 01' thc Ivlurrrwn Coast ho,öüod:. Truuy ..._''J. I

vyp.2(6), pp.1u~-202.

Sca h3.cdock. ';',I.-L. "!Tauks", ~.1;1+.



Table I
Number of had6.ock sto::lc.chs tabm fl'O:'l diff~rent arean

of thl:l B!lrents Seu :md .:1nnlysed by 110nths

--------------------------------------------~---------
Years : .ran.: leb. : !.brch : Apr.: J',iD.y : June: July : Aug. : Sept. Oct. : 110'1.: D~c.

------------------------------------------------------ ..... este:::·n [lreas
1947-1956 664 D26 1049 2041 1212 505 III0 360 183 4:JI 358 321
1957-1966 5023 6323 4352 7936 7402 1726 1693 1213 2233 1930 3056 4638
1967-1976 7425 7905 4925 7678 11903. 5354 2385 1838 1479 2237 4297 4000-------------------------------------------------------

Con:::; tal lu'eas
1947-1956 44 130 261 II 826 II63 122 80 276 820 20r 146
1957-1966 387 1297 II93 1377 5357 1882 2298 5216 2660 2816 2249 Il~09

. 1967-1976 1559 529 584 D49 7IJ3 3287 3992 2550 1837 2099 1275 1425------------------_._-----------------------------------
Ccntrul'areas

1947-1956 389 455 43 465 124 150 128 41 20 456 Je3 187
1957-1966 523 230 IJ5 546 240 106 1644 . ,655 . 775 1480 II38
1967-1976 ' 1477 85 240 - 746' 1886 3050 1538 505 1245 1640 2305-------------_.__ ._-------------------------------------. ,

Eastern areas
1947-1956 46 - . 500 914' 1570 1221 567 383
1957-1966 3000 '.3257 1946 '·798 . 4
1967-1976 I - - - - -' 1818 23221271 . 175 322 295-------------------------------------------------------

the southern Barents Seu in total
29201947-1956 . II43 19II 1353 2517 2162 1818 . 1860 1395 2049 1509 1037

·1957-1966 5933 '7850 5680 93IJ 13305 3848 4097 nOT) 8805 7467 ,·7583 7489
. 1967-1976 10462 8519 5749 9027 19503 10527 II245 8240 5295 5756 7981 8025

"1977 976 1816 '.56 639 2017 450 60I 629 1039 849 580 727

• e --- Oll
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l!'ood contr;nt of hD.c:öocl~ tc',:Cll in th'J Güuth-:.;:c'Tl

Burents Zen in 'I <:)1+,/-'1 CI/6 (dUC to data on ficld

fu~nlyses of fceui4G)

----------------------------~----Poo<l . E'requcncy of occurrence %. ,
objects 1947-1956 : 1957-1966 : 1967-1976 : 1947-1976--------------------------------_.

E'chino derentn 17,3 31,9 35,3 32,6

'~'1orms , 18,8 18,2 22,8 20,8

Uolluscs 23,1 20,1 15,1 19,5

Dottom crustaceuns 2,5 1,5 1,9 1,8

Shrimps 2,1 2,5 3,6 2,9

,A::J.ph,ipoda 3~2 3,7 3,7 3,6

,Other benthos 7,0 3,7 4,0 4,1

Ctenpphora 17,4 18,1 18.7 18,0

euphausids H,3 18,8 II ,2 13,9

Cnpclin II,l 10,5 6,6 8,9

Herring 1,5 1,3 0,0 0,8

YounG cod 0,8 0,5 0,0 0,4

Young hnddock o,r 0,3 0,0 0,2

Other fishcs 3,0 2,5 2,3 2,5

Digested food 2,1 1.5 1.1 I,3
(sp~cies are not determined)
~------------------~------------
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Censo:lel v&rintioJJs in üc('~rrt:;;r c".: :t'l'·:;:t:uvr~~~~ l/,) I)!' :1:....., ,;1'),:::1 f,~,,"-~

o:':jf.:Ct3 Md LlJ.J.uo,,:,~ ,:;'~" ',.-:.~: ~'.~:'.' ( " L::

. Sos.

-----------------------------------------------------
.,,:lvh$/~~"rs·.'.~ ; , .1: :._ n :' m' ':' I1: 7.: 1I : rn : 711: : IX : X : XI : Xr. : ''\~:;/( I'

-------~----------_._----_._----------------------_&~-~--

15-~7-I956
1957-1966
1%7-1976
1947-1976

. :3,5
43.5
46.7
43,0

9.0
. 16.2
'2)',5
19.5

14.9
15,1
18,7
16,9

Eehinodex'01lltu
9.0. 29,7 38.6 34,2

: 26,2 33.9 15.5 13.0
·22.2 41.9 42.5 42.4
22,0 36.2 35,3 30.3

50,9
44.9

. 22,1
36,4'

57.6 27,2
42.7' 54.6

.46i1 .'12.8
44.6 ,.,46.0

10.9
ll?,.O

. 57 ,8

..51.5

25,2
64.6
61.2
61.6

191.7-1956
1957-1966
1967-1976
1947-1'176.

3,5
9,0'
8,9
6,6

4.0
2.5
2,4
2.9

1,0.
2,9
2,6
2.7

H 0,1 1 U $ C,S
2,5 6.1 22,6
5,9 10,0 5.!"
4,7 13.6 16.8
5,2 12.5 16,~

5.5.
9.6.

18.1
12.8

7;Q
·25,5
16,4
19.4

10.7 .15.2 6.7· 16,5
21.0" '16;2 .. 29.8·16.6,
n.4. ::10.0' I2.<f,12.2

.22.3 14,0 21.2'16;0,

tJ ,I'"
. 0,3
n,T

..

I

J

8.?
8.9
6,4

1.45
I,re
1,02

9,:"
16,9
7,5

15;0
111.'1
'17;1.

-32.3 .. ,22,7 :~ 10;9,.6.8
24;4 19;7: 29.6'20,11
19,9 . 17.2 I7,4 .,22,4

.2J.4I8.92yI20.ß

~I,6

I~.3 '
21.5

. 21.6

44.8 .
II,3
25,1
25,2

:, g:,:',;:.,.~ ~9~?·~g,;;:.{, ~:o\"::: ,. ~,',. ,
3.L . "0,5.: ". 'Ö.4 ,,0.0 ,0',5'
I,~ 1.4<.:'0;2', ':.0';1' ...., 0,2

. ,', "". ~ ',. ,'", -"o' •

.., '5; ,1.!. h2,.1J r;2~ .1 s 9 O· 5 I I 9 .".' .o _'. u,~ " \', > • ',' ., • 4.8·~~'O.4 ·),9
15.4 25.1 58,3 :33 •.6::16;1". 8.0" ·::3.6: ."7,4 , 3,1
lI.6 1:!,O ~.) IS:2.',:,2;9 '-:6.'3/5.2".1::0' 1.9
12.4 17.5 23.2 20,Ö .."· 9,3 :7.2·.4;5:.··.·4.1· 2.6

Arvdrr..ra in'dox' oi' stoi:i~h.~~tiln~·~s '. .-,:." .,~ -('." , ,. ~
1,[\8 I,H 1.10 1.56 1,94': 'l;si:-I'.52;' '1,16 I,D
1.20 1,12 1.40 1,40 1.15', I,43:.I,OO,:. 1.15 1,04
1,02 1,0) 0.96 0.97" 0.64 '. O,8:3.~ 0;97' 0,95 C,86
1.20 1.07 1.07 1.24 0,96 '.~ .1.22'. 1.04' 1,04 '0,96,

'TI V r 11 n
1.0 7.7 14,8
7,S 8.9 9,7
9.4 18.3 27,S
7.3 14.2 22.1

C a p e 1 i n
64.0 4.5 1,1 9,1
40.9 18,13.5"'4,4 ..
28.7 4.0 3.8" '1.6
39.4 11.7 3.5 ~'4~4

1.79
1,30
1.61
1,49

2.9
4.6
6.0
5,1

IJ.4
IJ.4
13,6
13,5

22,9
n.2
22.6
26.0

2,4
4.5
4.9
4,5

2,8
6,1
9,1
7.4

1,13
r.05
1,32
1.19

I:3. ')
13,6
6.6
9.8

0,2
0.3
2,1
1,3

6,1
4,9
3,2
4.0

1,28
0.96
I.II
1,06

1,8
n.5
16.1
14,4

1947-1956
1957-1966
1967-1976
1947-1976

1947-1956
1957-1966
1967-1976
1947-1976

1947-1956
1957-1966
1967-1976
1947-1976

1947-1956
1957-1966
1967-1976
1947-1976
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T$ble 41

;";'~:':'~v~'lnl •..• ... ri.."ti.onz iü o.::c;..u=~nct,; ~l'U iu~ncy (I'~) ut H ...: ;~~'(in food

()'!...r::(. .: .... :.:: ·':~:O :1.1.d'10=i: ~, ... ,\': 0.', :''.., l.,-~~,:S'~" ~ -.'·Y'\.i\,,' j'J ... ~. -: 'll nt" 11 _........ -.~ ~~ tr.t! Y. ';.~~~.::;' tl:.~ Son

--------------------------------------------~---------:' .. -:',o/y."..,'';; : 1 : n : ;rr : 11 : Y : YI : TI : 111 : IX : X : XI : lllI :';,ez:n !o._______ ~ __________________________________________ :.X[_

~ -:: tJ 1 :J :.; v. '.: r :.':, :1 ~ a
1947-1956 0 27,7 9,4 0 15,6 22,3 1,0 l),3 53,2 40,5 5:3,2 12,6 22,41
1957-1966 )6.4 20.2 IJ.6 17,3 35,4 12,7 15,2 37,3 43,) '12,5· 67,9 59,4 35,9
!~67-1976 51,9 14,1 22,7 26,8 42,7 :n,J 26,5 3I,J 53,0 54.7 55,6 13,4 40,5
1947-1976 47,4 19,0 15,6 20,8 37,8 25,0 21,6 J5,4 47,1 61,9 6J,4 64,4

i,: Cl 1 1 u ~ C 8

1947-1956 0 4,0 J,4 0 .ll,7 25,9 1,9 JO,7 26,6 JI,4 28,8 42,1 17,4
1957-1966 10,7 4,2 1,9 4,0 20,! 6,6 )5,4 39,7 5J,9 45,3 30,6 15,7 22,3
1>1'7-1976 6,8 0 1,4 6,8 19,7 7,3 17,7 33,0 25,8 26,0 14.9 15,2 14,7
IS~7-!976 8,1 3,0 2,2 6,2 20,0 10,2 25,4 38,7 43,5 32,0 26.3 17,4

.j' a r Ta '"
1947-1956 0 23,7 I,) 0 6,0 . Ie,) 1,0 20,0 39,5 25,5 5l,2 37,9 19,4
1957-1965 n,e 4,7 8,6 6,6 20,0 10,7 2l,7 26,6 30,6 24,3 19,6 29,0 16,0

. 1%7-1976 19,9 4,9 6,0 30,7 24,) 15,2 17.6 JO,l 22,1 39.4 20,5 32.9 22.1
1947-1976 17,7 6,4 7,6 15,7 21,4 14,3 !9,8 2",6 26,3 29,6 20,9 31,3

C e. P EI 1 1 n

1947-1956 0 2,0· 60,9 55.6 26,2 2,5 12,6 0 0 0 0 0 15,1
1957-1966 0 46,7 66,9 55,2 20.9 7,0 0,8 0,5 0 0 0,1 0 16,5
1S67-1976 0,3 18,9 40,6 19,6 3,2 2,1 3,0 0 0,2 0;5 1,3 0,3 7,5
1947-1976 0,2 J5,8 61,5 41,7 n.6 3,7 2," 0,3 0,1 0,2 0,4 0,1

~ u , hau s i d ..

1~'17-1956 10.7 16.6 12,3 4
"

,4 17,9 48,1 &4+,5 41,3 0 6,3 4,5 C!,l 2",1
1957-1966 .IJ.2 15.8 9,4 24,6 19.0 5'7.5 57,1 27,') 16,8 6,4 13,8 5,3 22,2
1967-1976 6,0 6,1 16,1 16,4 17,9 45,5 44,8 29,5 7,2 4,9 9,3 3,4 17,3
r947-1976 7.6 D.I II,6 21,6 16,3 49,7 50.J 28,2 12,6 5,9 II,9 4,2

Ave:<J.C;; 1nceÄ \'),t ntOll"'. eh fullnAS&

1<;47-1955 Loe; 1,29 2.62 2.00 1,66 1,21 1.76 2.19 1.45 1,45 1,27 I,JI 1.61
1957-1966 . 1.36 1.7J 2,25 1,69 1,37 1,45 1,47 1,)4 I,G6 1,45 1,57 1.38 1,56
1%7-1976 0,97 2,22 1,79 0.69 l,Oe 1,36 1,36 1,25 1,01 1,05 0.99 1,28 !.25
IS-47- B'r6 1,05 L84 2,17 1,19 1.24 1,36 1,41 I,J2 1,40 I,n 1,35 1,3)
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reble 5

~ ~ hin 0 der 0 a t a
:r~47-I956

1957-1966
. 1967-T976'

1947-1975

20,0
:37,0
40,9
J7~0

I8.I·
17,9
10,2
17.1

o .12.1
15,2

5,3 '
R.O 12,1

67,0
44,4
26.6
37,S

0.8
10,1
32.6
27,9

II,9
9,8

23,5
22,4

2,7" 0
9.2 " II.8

19,0 .28,9
14,0 17,8

22.0
45.0
36,3
36,2

33.3 22,4
33,4 47,2
42,2 46.5
37.9 45,S

17.5
25.5

26,4_

1947-1956
15<57-1966,
1%7-1976
1~47-I976

27,1
9,0

II,7
14,5

14,8
8,9
o

II,2

o
21.4
0,6
7,7

lo:ollus~5

8,6 24,S
50,1
26,3

8,6 35.9

3,9
4,5

17.2
15,1

29,7
Ir ,8
II.6
D.4

10,8
15,2
1I.7
n,9

o
20,2
20,0
20.2

14,3
21.3
18.2
19,7

17.8
15.3
20,1
16.7

9,6
10.1
10.6
9,0

D.'+
17,1
13.5

1947-1956
1957-1966

',1967-1976
15<47-1976

, 20,0·,
26,5
4r,8
35,0

21,S
23.9
18.6
21,6

o
24,1
5.9

Ir,4

4,2

4,2,

9,4'
37,4
55.3
43,9

3,9
16,7
35.5
JI,2

24.7
9.8

36.3
34.8

5,4
22,3
48,3
35,0

38,9 ' 29.2
22.6 40,6
32,9 43,2
;6,7 39.7

33.3 20.8
35.3 32,6
57.4 43,6
:n;4 39,5

17,6
26,S
38.1

Zu'i~'h,t''':'Ji

5to~~ch fullne.s
1.44 1,56 1,80
1,64 2,23 0.98
1.37 1,26 1,1:3
1,40 I,J8 1,06

'r9-l7-Il'56
15157-1966
1967-1976

.' !s.47-1976

I~47-I'i56

1'157-1966
1967-1976
1947-1976

1947':1956
1957-1966
1967-1976
1947-1976

o
0,3
6,9
4,3

7,6 !

9.6,
0,4.
3.7

0.99
1,20
0,95
1,01

6,:3
10.4
50,8

'I3,2

5.6
1.5
o

3,7

1,05
1,09
1.27
1,09

c ~ : e
86;0 74.1
36,6
J,O,7
29.7,74,1

4,7' 8,4
3,6
o

1,9 6,4

Avera.....e
2,78 2,00
I.69
1.40
1.70 2,08

1 i r.

l 'Q,-
0.2
0,6
0,7

4,7
1,8
,4,4
3.4

ir~dex or
1,95
L68
1.36
1.53

8,6
7.6
'3,3
4,1

64,8
55.6
26,S
:32.4

o
1.0
J.I
2,9

47.5
69,6
34.7
36,6

o
I.O
2,4
1,7

24,3
29.9
10.5
20,1

5,6
0,6
0,3
0,6

44,4
50,5
2.8

32.9

1,90
1,87
0,81
1.42

o
0.2
0.4
0,3

20,4
10,6
2,2
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1:'i[";.7 Avor.3.f.je indices of haddock stomach fullness, pcrcenta(jc
of fishes with index 4 and perccntage of fishes with empty
Gt02DChs in the southarn B.3.rents Sou by uonths for t~'ec

~0cades: solid line - 1967-1976, dashed line - 1957-1965,
dot~cd line - 1947-1956.
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