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Abstract

Un the basis of systematization and swamery of the long-
term data on field analyses of the stomach contunts of a;s 136
specimens of hzoddock talken from different areas of tn: Barents
Sca the seasonél, local and annual variations in occurrence
frequency of demersa "Flmmlu, capelin and cuphausids in had-
cgock food asnd their stomach fullness degree (or stomach Tull-
ness index) were obscrved.

'The most intensive.fceding of haddock on denersal anianls
'is repistered in the second half.of'the year, on capclin -
in March—A?ril, on krill - in June-July.

The most intensive haddock feeding (the highest averase in-
dex of stomaéh fullness) takes place in March, the second pecak
in feeding rasfers to July, the third one - to September.

The freguecncy of Echinodermata occurrence in haddock feed~
ins in 195/-1956 and 1967-1976 increased compared to that of

1949-1955, The occﬁrrence Trequency of mollusce, conzlin and
euphausids in tho last "~ ten years compared to those of the

previous decades slichtly decreased, but of worms - did
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averare annmual values of OCCUTI“HC“ Lrequency of Lebinoder-—
aata and meliluscs, capelin and eughsusids, i.e. the ani-
aals related between each other by thé zelation Ypredne

Tor — v has oo r :vealed,

Ré oumé

Les résultats systématieds et générelis=és dee recherches en
-

mer, effectuées pendant plugieurs snnses , cuar le ccnténu gtomacal
de 239136 eglefins des régions différentcs de la nmer de Ba:éuts
ont ﬁervi de bage & l'examen de la veriastion de la Tréguence
saigonniére, locale et annuelle des animaux benfiqges; des capelans
et des Fuphausidae, en tant qu'objeté de nutrition de l'eglefin,
et de la réplétion stomacale de ce derniér. ‘ o
L'engraissement desg eglefins, do surtout eux animeux bea ques,
a lieu au cours du deuxiéme gemestre de l'année. dﬁ aux capel&ns -
en mars et en avril, da aux Euphausidae Hyperildee - en juin‘etben
juixlet, La réplétien de 1'eglefin (1'indice moyen de réplétien
stonscale) atteint son meximunm en mars. la deuxieme pointe de la
réplétion a lieu en juillet; la tr01mme - en septembre. .
La fréquence des Echinodermes en tant qu ocht de nutrition
de l'eglefin s'est accrue en 1957-1966 et en 1967-1976 par rapport
& 1947-1956. La frdégquence des mollusques, des capelansa et des ‘
Buphausidae a un peu diminué le derniére décennie‘bsr rappert sux

décennies précédentes; par contre la fréquence deg annéllues nta

presque pas varié,
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On a‘relevé la tendance au rapport invérse entre les donnédes

moyennes-annuelles sur l= fréquence des Echinodermes et des mellus-~

ques, des capelnnslet des Euphsausidae, feissant partie de la nourri-

ture dee eglefins, c'est-aGire des espéces qui sont dans les rapports

du “rapace” et de la "proie",

iaring several decadcs thc i0lnr Heswarch instituté

($18R/0) carried out ths obscrvations on haddock {rclono-
gragmus aeglefinus L.} feeaing in different arcus of the
Bavents Sea, Ffor the pericd gsince 104Y ihreuchovrt ﬁy?/;

~

25% 136G haddock stomachs were investisated by = Jicld anilye-

it

sis method. Comparatively small vart of these navorials
was used in a set of papers aimed av revealinm the relati-
onships beetween feeding and behaviour of haddock in diur-

nal, seaconsl and anrmual aspects (Hevikova and iikhalko-

vich, 19e3; loviwowve, 14yss; Sonimn, 1vL9; Antigova, 19.7,

The a2ims of the present paper are to systeumatize and

. su.nmariﬁe all the data available on field anclyses of had-
doclr feeding, to reveal, on their basis, the local, sussc—
nal anq'ycar—to—year variations in nsduock feeains indiccs
and occurrence Lrequency of thu main food objects snd to

Jeternine some regularities in thesc variations,

' ntarial and methods

} o All data on field analyses of haddocikt fucuing caucht

with bottom trawl in the scuthern Barents tea during the



cruises of the research, suoutlng and, partlally,‘nommpr_
cial vessels for the period since 1947 throughout 1977 ha-
ve been used in the paper.

The volume of material by &ears, months and areas ic Zl-
ven in Table 1. \ | V

A field analysis of feeding is considered to be the :zost
popular type of biological analysis of commercial fishes un-
dertaken at sea. Only thé lennth measurenents are the nost
numerous. Usually, the content of 25 haddock svomachs taiien
by botton trawl is analysed. However, not less than 100
spebimens of haddock are analysed for fceding while ﬁaking
the age samples from the biggest catches. A

The Fisld analysis of haddock feeding consisted ih visu-~
al cuantitative assessnent on stomack fullness dcgreé.due'
to 5 indices scale (0, 1, 2, 3, 4) with debermination and
enumeration of food components. On the baéis of feeding
field analyses data on sumple, area, se?gon, year and etc.,
an averame index of stonach fullness and occuyr rence frequun-b
cy of separate food obﬂects ( the rclatlon between a num-— ’
ber of stomachs, in whlch a given obgect was found and total
nunber of stomaché analysed, contalhed.food, ¢n %) were es— -
timated., Thé first index was used for evaluatmon.of quant1~i
tative character of haddock feeding (their a“ount of food »
nhnt Unguhuage‘

in the svomach), the second one - for ¢UQ%lu‘

of fishes investigated fed on any o; food obaects.

Results

In accordance with the literary data different demersal -
\ ) T




animsls constituted the main food for the Barents Sen huue—
dock during the greatest period of the year, however, in

some =easons and in separate areas the fish (chiefly, cpawn-

. ing capelin and their eggs) and euphauside descending -fv ¢

spa.ning into the near bottom layers of the sea con ploy o

considerable role in haddock feeding (Dekhterecva, 495ﬂ;

Zatsepin, 193%9; Petrova-Grinkevich, 1944; Tseeb, 1958, 190,

1964 ; Antipova, 1967, 1971).

Y

¢}

Some authors stated that in the fiftics-sixtice the
nificance of capelin and euphousids in the fcod ration cf

haddock had becn increased compared To those of' the ihissies

“but the importance of benthos had been decreased (Tsech,

1058, 1960; Sonina, 1969). This was the explanafion for i

[

ase of the growth rate of the Barents Sea haddocl, their fat-
n:sn and variations in migrations in the fifties-sixties
(Sonineg, 19459). |

Judging by summarized results of analysis of stonachs
content of haddock the most ordinary focd objects for this
fish in the southern Barents Sea for the last 30 years were
Echinodermata, occurred in 32.6% of stomachs anulysed, worms
(20.8%), molluscs (19.5%), Ctenophora (18%), euphausids
(13.9%) and capelin (8.9%). The food objects.above-nenti-
oned with small displacements by places dominated during
2ll three comparable decades: 1947-1956, 1957-1966, 1967-
1976 (Table 2).

Demersal animals are mostly often eaten by haddock in

the second half of the year: Echinodermata - in October-De-

cember, worms and molluscs - in August-September, Seasonal



ninimum of haddock feeding with benthos is observed in
Pebruary-April (Fiz.1). The occurrcence frequency of capelin
in haddceck stomachs is the nishest during the period of auss
capelin spawning - in larch-April (32.0 - 40.8%). Buphau-
sids are mostly often eaten by haddocikt in the perioé c¢f post-
spawning descending of crustaceans into the near bottom lay-
ers of the sez - in June=-July (35.v - 13.405). From July to
Leconber ths cccurrence freguency o eughousids in stonmachs
decreases, that is prcebably zdluied s reduction of cruste-
czons abundance coused by tac intensive feeding by fishes.

A comparative analysis of sezsonel variations in the occur-
rence freguency of capelin and euphsusids in cod and haddeck

stomachs in the scuthern Barcnts Sea shows a2 considerable
similarity of curves (Fig.2). However, the occurrence fre-
cuency of capelin in cod stomachs in all months of the yoar

is hircher than that of haddock. In spring euphausidg more

often occurred in hadaock stomachs, but in the rest months - !
in cod stomichs. Apparently, in spring the haddock noXe,

than cod, migrate bo uppger weter layers, where the spawn- .

Y a9 .S e TS e R B el e oy o ey 3 e 1 +-xi0nd - -
Gelledzfined geoasonzl charceter is olso typical for feed-

maxinuin occurrence fre-

H

ing of haddock on Ctenophora: thel
cueney ig rnarked in Januooy-"Thien with peak in February
{see Tig.1). In thié period of the year Ctenophora, as Yam-
shilov, .M. stated (19¢1), are observed in The near bottom
water loyers.

Seasonal maxinun of sbtcmackhs fullness for haddock falls
to March, the period of the nost intensive feeding on cape-

lin. The cecond pesk of haddeck feeding is in July (the



! perzod of predouminant feodlnm on euphausids), the thlrd one -
in September (the period of feedinm on benthos). The percen-
taog'of fishes with empty stomachs is the lcwest in Septem-
pe:uOctobur and in Karch, the highest - in November—Januéry
and in April (see Fieca1). -
Seasonal dynamics of occurrence fruquency of the mdst im=

L] . N

portont food objects of ddock by separste sroups of areas

X/l

s y¢flected in Tablies 3-94

oS

The highésp frecuency of Echi-
, nédermata cecurrence (mainly, Opgiuoroidea), is observed in
| the coostsl and western arcas, of worns (meinly, Polychaeta)
- in tze contrzl and eastern areas, of moliuscs (meinly, La~
mellibﬁzac :tiata) - in the eastern and coacstel areas. Hbstly
of'ten -p clin ic eaten by haddock in the cozstal areas, eu—>
“nau51d° (aulnly; mhysanonssa inernis and Th. &Schll) -~ in
tLe ccastal and_cgntral ones. According to averase indicés
of stumachs fullness the foeding conditions of haddock in
the western éréas of the sea almost in all months of the
FesT are'éorse-than those in the coastcl, central and eas-
. tern sveas. In spring haddock feed most intensively in tha
coastal areas, in summer - in the coastel and central areas,
Cin sulumn 4 in the eastern areas.
0 The an&lysis of the long—term data on haddock fe eeding
uhows thﬁ in opilc of some stabllity of benthos feeding,
the 51ﬁn1flcancc ol Lhe main arcups of botvom animals in

their feeding does not retain constant (Fir.3).

s

X/ the chart of the sreas allocaticn is represented in
the form:r pncers (Fonomsrenko,Il.Ya.and Yaragina, 19$78, 19/9).
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The most sharp year-to~yecr fluctuations effect thé oceurren—

ce froquency of Lchinodemaata. In thne +¢Jb‘és-fifties it was

considerebly less thaon the long-tern meun ':xcludiﬁg ?U“'_iﬁd

13557, and in the sixties-scventies 1n rnost cages ib cKCL-(‘»

ed ine lung—telm.maan gna uss maximum in 1G24, 1970 and 1478,

In recent years a fairly accurate,perioéicityAOf mesisul ann

minimum fregueicies of Echinodermets ocourience in the Laddoc:

stomachs was observed: the maximum ones rupaatod snch H-U yo= ’

ars, the mirimum ones — each 8 years. It can be sssuned, Lhat

an incrcase of Hchinodermata simmificsnece in the haddock >f;ed—

inz in the cixbties-seventics is related with the zrciamihaﬁce

of thu graples éken from the wesbtern and CuButul areas. in

thesc vears, where the biomass of Bchincdermata is higharo,

then that of the central and casbern areas. ﬁowevef, the ana-

lysis of materials only by western and coastal zreas shovic

the same tendency to incrsase of oécurrence fréguency of

noderaata in the haddock stomachs in ths sixties-geventies.

It permits to concluds that in the sixt‘es—s;vontics,‘compa~

‘red to the forties~fifties, the abundance of Rehincdernata

incrcascd, ‘ ' '~ ' » o .
The occurzence frcgucncy of molluscs in the ‘haddock sto-- |

nachs w“lm:t:\.mtes also by years, maxinunm value wcia reciste-

red in 1%8-1%49, 1955, 1901-1962 and 1971, Nb aCcurata.pprié~

dicity of maximum frequencics was dcfined.:@s 1t iz seen from

Pig.3 the ocourrence f{requency of;molldscs.in haddock food

orn thz space of the most part of 20 yeérs pexiod is in the

anti-phase in relation to occurrence frccuenCJ of ch‘noder—

mata. Probably, this is explained by the fact, that _Echlno-

dermata are the predators in relation to molluscs. Therefore,



-lth the incroase of Echinoderm ata abundance, the abundance of

molluscg decreases. The dntl-fhase of the year-tou-year vavlatlo-

ns 1n the oucurrence frcquenc; cf u‘nlnodermatg and worns is

dlSO obocrved (Flg 5).

Year—to—yoar variations in the occurrence txncxbncy of

worms in haddocx ioou are le VlVlle exprcssed than those
. for Echlnodcrmata and molluoc_,. Apparently, the asbundance

and bmomaos of worng are not under the influence of consi

raole dnnual fluctuatlonu.

';"hu ralatlons between the ‘znnual variations in accurren-

ce irnqucncy.of the mnhtionnd g“ouns of demeresal animals in
addock food and annual Variatlonu of near botton water tempa-
ratures Veré not able to reveal. » o

»Q.j i”he compariuon of the datu on the field onzlyses of hadd-

ock fec;inp 1n tnc southeln Barent Seca by decad:s (1047_

9;6 1957-1900, 907—19}b) uhowed that the occurrenc~ fre-

que y of Dchinodermata 1n huddock stouachs in the second and

tﬁlrd decaceg had been 1ncreased, of ‘molluscs in the third

dcrade had benn dgcreased of worms - had not almost chgnge

>}

(bee Table 2).6The ,A:‘Jx» -~ reduction of the molluscs sig-
nlflcangg 4in the haddock feeding in the last decade is to a
conviécrablo ezt»nt related w1th dis placement of their areal
lnto the )es ern anu coabtal regions, where molluscs biomass
comparcd to tha ‘of the eastern regions'was not high.

‘: ”hp erare annual frequuncy of capelin oceurrence in had-
dock utOd&Cho fluCuuutes within very extensive linmits - from
lesv thgn 1% in 1948 and 19¢4 to 40% in 1960 (Fig.4). HMazinmum

’ ¢tequbn01e° of occurrnncm of capclln in haddock stonachs, ne
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-well as in cod stomachs had » 10-11 year pe*zo (Pono—;”

mare enko, I.Ya. and Yaragina, 78) anad fall to 1950—1901 unv
1971, Bcgldes, a 5—b yearo De“lodlhlty for raxlmua f;euuun i-
s o¢ capelln occurrcnce in haddOC( utonachs durlnﬂ the - uea—"
sons‘of the most intensive cupelln ficeding (FebrumrJ—Aprll)
is observed. These moximua frequencies took place in 19)4,
1900=-1961, 1%0o and 1971 (Fig.4). Year—to-year amplitude of '
frequency fluctuations of capelin occufrence in haddoc&'sto4
machs in the season of intensive capelin feeding is»eitfemelyf
highs from 79 in 1954 to 0.86 in 19448, 7
In contrast to cod (Ponomarenko, I.Ya. ahd Yaragina, 1978)
in theflasﬁ decade the frequency of éapelin:occur?encg in
haddock stomachs somewhat_decruased, comparédffo‘those~in.two
previous decades (ses Tables 4-6) | ‘ '
An accurate'reiationshlp betxc;n the frequency of caoelﬂn {

occurrcnee in haddock stomachs ‘in aeparate year dnd keat

content of the Barsnts Sea watsx masses in the sSane yearu-wao
not able to dsternine ( Q. 20) Hoxcver, the hrheat pe&lu in
Troguency of capclin occurrence novertheless corre pdnd to '

Sk

the Warnm 1954 and 1960. o
For recent years (1971—1976) data on abundanﬂe and blom

of the Barents Sea spawnlng canelln populatlon obtalned by

the mathematlcal nodel by Allen'° method (bellverotov, KOPJ;:‘

tov, Shulga, 1977) are available. The comparlson of uhese data‘.

with the frequency of capelln occurrencs in haddock food in the

perlod of the most 1nten31vc capelln feeding shows a good co-

ordlnatlon of the curves (Plg 4).

Aversge annual frequency of euphausidé oééﬁrféncé‘iﬁ‘hadf.
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dock gtomachs also varies in fairly wide limits: fron

5.8% in 1961 to 39.7% in 1957; nax 1mum value exceeds the aini-
mum pne b} 10 *1meu (Fig. 5) Freguency fluctuations of cuuni-
u31ds occurrence Lrom year to year are especially shar ly pio-
nounced in the period of intensive swamer feeding of hucdock

on thesé crustaceans. Maximun values were observed in 195«,
1957, 1964, 1968-1969 anc 1976, the minimum ones - in 191

énd 1971. The minimun valugs repeated each 10 years. An accurae
'te:peribdicity of'maiimum values and their re&atibnships with °
Tﬁemperatdre cohditions in separate years wvere not reveazled, If
.can Be_oniy'noticed,_that almostﬂall the maximum values corics—
pbﬁd'to the yéars'closé to the temporary ones duc Ho the.thermal
conditions.

The rel&fionship between the results of annual autumn-wine-
ter euphausids éssessment (Drobysheva} 1979) and their occu-
rrence‘frequency in haddock feeding in summer next year was
not.determinéd.

&t the same time as for cod there was revealed the in-
verse correlatlon between average annual occurrence froquen;
cies of capelin and euphausids in haddock stomachs (Fig;o).
-it‘can.be expiained by the fact, that in the years of‘great

}capelin abundanée, the latter intensively feeds on Lupnoewsids
ln oprlng months and by summer the abundanco of tlizse crus-—
taceans sharply decreased, they more rarely occur in hiaddock
stcomochs. Apparently, Jjust therefore aﬁ accurate relationship
between the results of euphausids assessment 1n autuun and

results of cod and haddock feeding on these c*uutaceanu in

sumner next year (¥s nomarenko, I.Ya. and Ysrapina, 9?j) was

not revealed. » » {L
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In the last uecade (1967-1976) the frecuency of euph susids
occurrence in haddock fodd,»compared to those in the previous-
decades, dscreased (see Tables 2-0). It is seen fron the‘data
both on the southern Barents Sea in.tofal,ahd separste areas
(Tables 2-ov, Figs.5, 6). A |
Average indices of stomachs fullness of haddqck in the last

decade also reduced, the pexrcentage of tish with greatly: ful-

‘led stomachs (index 4) dccreased, but percentage of‘fish with

o

enpty stomachs increased, particularly, in the pe“lou of zu-

tumn feeding on benthos (Fig.?). This is greatly vondl+1oneo

by the fact that because of -climatic conditions and 512u-age

pogulation comp sition Vﬁrlatlonu, haddocis rare ly nizrate vo

the richest with tenthos south—e;stu*n RBarents Sea aress. Fo-
0d rcsources in these areas are not con rpletely vised by nQdaoch.
However, in January-March the average incices of stonachs

fullness-of haddock in the last decade were higher than those

. in th¢ previous decade, and in February - higher, then those

in both previous decades (see Fig.7). This is thz evidence
of carlier intensive haddock fieding on capelin in the last
decads in rflatlon to 8'“1162 and predominantly more western

swrronzhes of spawning copelin.

1. Swasary of the léng—term results of the fricld analyécs
or stomachs dontents of 225 129 haddock specimens téken fron
ciffefeﬁt areas of the Darents Sea uthed that in 1%47-1%%¢
tiiz mostly often observed food objeets for haddoch were Leni-

Lcdernata (occurrence frecuency — 3Z.uwp; ) worms (20.85673
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but most of 211, in June-July,

18

molluzes {%%.5%); Ctenophora (48%); esurhsusids (1
capelin (8.y»). These fucd objects with saall dis
in their placss were prudeminant in all conpurabl

19471956, 19571906, 1907=1C76.

2 .
Z,%.): zng

¢oQevIacss

2., Demersal znimals have the maxinmum significance in had-

deck feeding in the sccond 'vlL of the year; the
in February-April.

Capelin is caten by haddock since February

May, maximun feedin: is obscrvsd in daren-Apail.

tage of haddock fed cn capelin in cli monthe iz

that ¢f cod.

The haddeciz freds on supasucsids the whcle yo

inimam feedineg is

Minii onu -

P
Throuraiut

LG el hul-

lesy than

21 LILURG,

ohnzoved

in Cectober-January. In February-Apbril the percentuge of hud-

dock f+d on cuphauvsids is higher, than that ol ced, aud in the

rest months it is lowzr,

5. Haddock feedinz (averase index of stomaszii fullness) is

the hirhest in llarch, the second peak of feodinz
and the third onc = in September. The lowest juIco

sh with empty stomachs is in tepbeiber-Cetober
the highest one - in April ana Dec.wber-Fobiuary,
the aversge indices of stonmachs fullness of

nest in ccastal arsas, in sumacr - in

avtuwan - in eastern areas. In the vestern arcas of the cua

average indicos

cally the lowest.

saslsl and

of stomach fullness in 2ll nmoanths ors

and in lloxch,

In spring

cintrel, in

4, The gpreatost Jrecucncey of Lculncaernati gcceurrences in

1)

hsddock stumachs is vepistersd in thio wagtormn

ana coagtal
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areas, of worms - in central and eastern ones, of molluscs —
in eastern and coastal ones. Capelin is nwostly offen found
in haddock food in the coastal areas; éuphausids~- in‘thgl
coastal and central areés.

5. The occurrence frequency of the main food objects for

»

2

liaddock are subjected to consideréble year—to-year:fluctuati—
ons. The fluctuations of occurrence f**equn.ncy of canelln zmd .
cuuhau81dg are the most uharp, and as for the dpmnrsal ani~

mals the fluctuations of ocvurr nce frcouency of LChan&e*ﬂ?—r

ta are also tne most sharp. » ‘

A tendency to inverse relationship bgtwéc@‘avcragé an~.
nual values of occurrence freguency of food animals,.réiated
between each other by ratios Ypredator - prey":;ECﬁiﬁbdeimata
and molluscs, capelin and suphausids has beén’rcﬁeéléd._

G, The occurrence frequency of Lchlnod=rmatx in “hé “né?'
¢:nt two decades (1957-1906 and 1”h/—197o) 1ncreaued, of mol—.
luscs in the last decade decreased; of worms - almost did not
vary. , ' ' . o ‘ .

The occurrence frequency of capelin =nd suphausids in .

5

the lsct decade somewhat roduced comparsd Lo that of two proa- 1
vious decades.

7. Averase indices of stomacks fullncss of haddock in 1

190/=16Y76 almost in all months werc lower thsn these in the
Fal

psroevious decades, and percentage of fishes with empty stonschs

wers the highost. deducticon of averasge indlces is particular-

ly sharply cxpressed in the period of predeminant feedine of

haddock on benthos.

8. In accordance with the displocement of haddock areal
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to the west, rich food resources of the south-eastern areas.

of the sea are almost not used by haddock.
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Table I
Number of haddock stomachs taken from different areas '

of the Barents Sea and onalysed by nmonths

M e e Ge SN MM M G ES AR ENE e e G e S e VT G e g g N e ewe GEE Mt et ST Sem WO NS Av S Sae G GE e AEe bt Gme G ey gud G M Y S e N heR  mae e

Years ¢ Jan.: feb. : larch : Apr.: May $Junc e July ¢ Aug. @ Sept., ¢ Cc%t. : Nov.: Dec.
——————————————————— ;ég%;};.;}gégi_ oot ToTTmTTETmTE T AE T
I1947-1956 664 1326 1049 2041 I212 505 III0O 360 183 431 358 321
1957-1966 5023 6323 4352 7936  T402 1726 1693 1213 2233 1930 3056 4638
1967-1976_ _ _ T425_ 7905 _ 4925 _ 7678_ 11903 5354 _ 2385 1838 _ _IA79 _ _ _ 2237 _ 4297 _ _ 4000_ _
o Coastal areas .

1947-1956 L4 130 261 II 826 1163 122 80 276 ~ 820 201 146
1957-1966 . 387 1297 1193 I377 5357 1882 2298 5216 2660 - 2816 2249 1409
I967-1976_ _ _ IS59_ _ 529 _ _ B4 _ I349_ _ TI33 3287 _ 3992 2550 _ 1837 _ _ _ 2099 _ 1275 _ _ 1425 _

- ' ’ Central areas ' S : ; : '

1947-1956 389 455 43 465 124 150 128 51 20 456 383 187
1957-1966 523 230 I35 - 546 240 106 I644 . 655 . T75 1480 1138

- T967-1976_ _ _I4TT_ _ 85 _ _ 240 _ _ - _ _ 746 1886 _3050_ _I538 _._ 505 _ _ _ I245 _ 1640 _ _ 2305

L ; .. Eastern areas . : ‘

- 1947-1956 46 - - - .- - . - 500 9I4  I570 1221 567 383
1957-19%¢6 . - - . - - L 4 .- 3000 ' 3257 1946 798 -
I967-1976_ _ _ _ .1 _ -~ __ o~ =z _o.=z_._._-. . Isls_ 232 |12 _ 175 _ _3e2 _ _ 295 .

: ' L the southern Barents Sea in _total
I947-1956 - 1143 I91I 1353 2517 2I62 1818 - IB6O0 I395 2049 2928 1509 1037
-1957-1966 = 5933 7850 5680 93I3 13305 3848 4097 IIO73 ~ €805 467 . 7583 7489
'1967-1976 10462 8519 5749 9027 19503 10527 1II245 8248 5295 - 5756 7981 8025
1977 . 976 1816 -1 639 2017 450 601 629 1039 . 849 - 580 727
S o ‘l’ , N "4l" i A
. o ' P

- el 1
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ALATE CU
Food content of bacdoclk tewen in the southoim
Barents Zea in 1947-1976 (due Yo datu on ficld
snolyses of feeding)

’r - }.:‘To;.df‘ -7 _: —E‘;e;u;n;y—o; ;c:u;r;n:e— B —,—%_ T oTTTTTT
L _ o obdeets  _1ou7-1956_: I957-1966_: I967-1976_: IT-1976_ _.
' . ?ch;nodemata 17,3 . 31,9 35,3 32,6
‘Worms . 18,8 18,2 22,8 20,8
olluses . 23,1 20,1 15,1 19,5
Bottom crustuceans 2,5 ‘ 1,5 1,9 I,8
Shrimps 2,1 2,5 3,6 2,9
© Amphipoda 3,2 3,7 3,7 3,6
“Oth.e‘r benthos 7,0 3,7 4,0 - 4,1
Ctenpphora 17,4 ' 18,1 18;7 I8.Q
euphausids 11,3 18,8 II,2 13,9
Capelin : I1,I 10,5 6,6 8,9
Herring 1,5 1,3 0,0 0,8
Young cod 0,8 0,5 0,0 0
YToung hadd‘o‘.ck 0,1 0,3 0,0 0-?
Other fj.shcs I 3,0 2,5 2,3 2,5
Dlgested food - .‘ 2,I I,5 I,I 1,3

~ (species are not determined)

—--——-———-————-———.—-——--——-——.—.——————--—.—--—




20
Pohls 3

freguenc

s

¢

¢asonel variations in occurrer

~
[

7 Le) of the main faed

P i . .
I . )
» ; - . . oy e
— t [AEE o R ] N [ S S h«..l.nu_
N e < el T . -
1 £y oo oo N (AN . o=l bd bt
§ Y e el N R R
' : R S
i N8 AW W o W ot WO
-4 S-S LR
! D et LUQ O 0D D
| O D W W R e I I
1 O in nn.ameﬁw; VR 22 2
e S P . - T Al
1 O?wr.ﬂ O DN e Qo et
' [ IR ) R ..2'12. AV o BaY ]
MO LD NN OO b~ o3 M
' e I I P Rt DR
B 2%4...4.“ RSNy ]
4 i O 4 W0 O kM [N N 4
K « e e - m e e - e
. 1 el T O e oy of > DN
| [agE 30 A A YR Ry AN oy
- - 1 B
- ] : e . . ﬁ
o 1 AP DU T L O NN D e
: o e m et iV e Ta T NS g
} DT AD . N0, — G ~
. B F ol [ I I = I Y o
_ . . Rooa
= ! NO ™ SN O e O oM NN = B V] = + Oy
K 1 > .. - . oa e “ - & e "0 e T e
% I HUNO "oy oy F e VD S O
- [ e R M o T NN - - e TR m .
o . : o T . *
<y - ; . NO O VI
A MG NN Y L AD H DS @~ N HIN O TN NN 4 F OO
i e w e - - = e - & & = - o a « . e & 2 &f & o o =
t PN AN U DO " FRE VNN DD VO O b4 O b
e A TN (== - AN QUR o, ’
O S AL B e
i N Ot NV DA e © O IN AN AN HON AN O N T OO
2 & o & = a = & = -~ m e a & & = ~ a4 = m L o oa e =
-t AR M D A0 O NN G DM O e I I e et by
22 . TN e = b i He = N e
£ -~ - 3 :
. ' e O oy O
2 1 SO NNO N HOWNMaTMN RPONE T OFOT S0 0O N
EA (B B R R = e A RIS © e e T BTN N
3 1 NV NN oW F . O R 3O ODN DO O] Db b b4
=) . . NN N . O F ™ =
B ' | B oz £z © 2l )
o E . . . . L O O
5 A ONOE OVOH OANWSC + U0 @O
¥ - o = = a e - a . o & » -« & e . - e e . e
@ . LN OV NN [SVIR= JRV-3NTY N O D NN bt bt
iy 1 b N Moy e I I ] .
,m. q : MNiN o O
=y O NN San F TN @ “ O O © O M
S e e, e - a e e e ~ & “ e e .~ e . - e e -
P P R N AT G R Y [V S e N O - NN OO ]
P | ’ o R ) o : .
. g : O D -
A BNt~ O 0 oo W U e N Y Yy - OO SO0 Ov e
. « it N e -~ alea « a a'a - e am PSR St
O N NOm MO WG HOWY I OO N LT A N 4 O
._.s_.‘ ’ i Do . . B
A_r_.%ﬁé,b Rgewe FR 300 Ry REPYe ~gyew
- b= [N = o WO e~ b~ 4 - bed o
-5 aabh SEBER KBRS LHRELR L8R REKS
. b L B e B I [ e I B L B I e e o e bl o B o IR o | et
| e N e O R R R OO OB OO
130 5EEY 5BRZ FRES YREE SREE SRS
5 TEEX FR8F N8 EHKRI IHBE  F&EKT
| B SN A = o4 [ ] ot e bt b b bt et
5




wassonal voriations iu occurrence freguency (W) ol the me

obLieats e Radaosin Sevlaon TP LLalSL cnTew dn Wb taas
TR P @M 2@l ¥ : VL Mo W IX s X3 XD Mg
: Sehkhinosowucrnava ) :

1947-1556 0 27,7 9.4 0 15,6 22,3 I,0 33,3 53,2 40,5 53,2 12,6 22,4
I1957-1966 36,4 - 20,2 13,6 17,2 35,4 12,7 15,2 37,3 43,3 12,5 67,9  59.4 35,9
T067-1976 51,9 4,1 22,7 26,8 2,7 33,3 265 31,3 ‘53,0 4.7 55,6 73,4 40,5
I1947-1976 47,4 19,0 15,6 20,8 37,8 25,0 2I,6 354 47,01 61,9 63,4 64,4
‘ : Hollue=cas
19471956 0 4,0 3.4 0 11,7 25,9 I,9 30,7 28,6 3.4 28,8 42,1 :I7.4
1957-1966 10,7 4,2 1,9 4,0 20,1 6,6 33,4 39,7 53,9 45,3 30,6 15,7 22,3
IL67-1976 6,8 0 I.4 8,8 19,7 7.9 17,7 33,0 25,8 26,0 14,9 ‘15,2 14,7
IV47-1976 8,1 3,0 2,2 6,2 20,0 10,2 25,4 38,7 43,5 32,0 26.3 1I7.4

o “Wormus
1947-1956 0 28,7 1.3 .0 8,0 -18,3 I,06 20,0 39,5 25,5 53,2 37,9 19,4
I1957-1966 . 11,8 4,7 8,8 6.6 20,0 10,7 23,7 26,6 30,6 24,3 19,6 29,0 18,0
- 1967-1976 19,9 4,9 8,0 30,7 24,3 15,2 17,8 30,0 22,1 394 20,5 32,6 22,1
1547-1976 17,7 6,4 7.6 I5,7 2I,4 14,3 19,8 27,6 28,3 29,6 20,9 31,3

o Capelin
I1947-1956 - 0 2,0 60,9 55,6 26,2 2,5 12,6 0 ¢ 0 0 o] 15,1
1957=-1%66 0 46,7 66,9 55,2 20,9 7,0 0,6 0,5 0 0 0,1 0 16,5
1567~1976 0,3 18,9 40,6 19,6 3,2 2,1 3,0 0 0,2 0,8 1.3 0,3 7.5
I1647-I976 0.2 358 6,5 41,7 I3,6 3,7 24 0,3 01 0,2 04 01
Zunshausids '
T947-1556 10,7 16,8 12,3 #4,4 17,9 48,1 64,5 41,3 0 6,3 4,5 2,1 24,1
I057-1966 I3,2 - 15,87 9,4 24,6 15,0 57,5 -s7,1 27,3 16,8 6,4 13,8 35,3 22,2
1967-1976 6,0 - 6,1 16,1 16,4 17,9 45,% 44,8 29,5 1.2 4,9 9,3 3.4 17,3
I1647-1576 7.6 13,1 11,6 21,6 18,3 49,7 50,2 28,2 12,6 5,9 1II,9 4,2
T Avexep: index ol stomach fullness

1647-10%5 1,06 - 1,29 2,62 2,00 1,66 I,21 1,76 2,19 Il.45 I.45 1,27 1,31 1.6I
1957-1966 1,36 1,7 2,25 1,69 1,37 1,45 I.47 I,3% 1,66 1,45 I,57 1,368 I,%
1667-1976 . 0,97 2,22 1,79 0,69 1,08 I,36 1,3 I,25 1,0 1,08 0,99 I,28 I.25
147-1376 1,05 I.e% 2,I7T I,IS 1.2 1,36 I.W4I 1,32 1,40 1,31 'I,35 11,33




:z2l variations in oecuricnee frocuanty (o) of the saain wous

Leas

coodidts and haddock <ho v oL ivwic

1547-1956 20,06 18,1, 0 ,I2,I 67,0
1957-1966 37,0 17,9 . 15,2 - h4,n
. I967-1976° - 40,9 10,2 5,3- - 26,6
15471976 37,0 IT,I 8.0 I2,I' 37,5
N . L NMolluscs
- IHT-1956 27,1 - I4,8°% 0 8,6 24,5
1957-1966 , .9,0 8,9 2I,4 - 50,1
1567-1576 . 1I,7 0 0,6 - 26,3
1947-1976 14,5 1I,2 7.7 8,6 35,9
w O D 1E

- 1547-1956 - 20,0-. . 21,5 -0 4,2 9,4
I1557-1966 26,5 23,9 24,1

1967-1576 41,8 18,6 5,8 . - 55,3
I547-1976 35,0 21,8 IL,4

e R - N Cauelin
7 OTS4T-1556 0 6,3 86,0 7,1 1.9 8,6 0o . 0 5,6 -0 0 6,8 15,3
T I957-1966 | 0,3 10,4 36,6 - 0,2 7.6 1,0 I,0 0,6 0,2 0 I,I 5,4
1967-1576 . 6,5 50,8 10,7 - 0,6 3,3 3,1 2,4 0,3 0,4 0,2 0,7 7.2
:1947—1976, 4,3 13,2 25,7 74,1 9.7 4,1 2,9 1,7 0,6 0,3 0,I 0,5
L AN . Iwphauwsi o : .
CIS4T-1956 7,6 5,6 4,7 8,4 4,7 64,8 47,5 24,3 44,4 20,4 2,4 0 19,6
1957-1966 9,6 1,5 3,6 - 1,8 55,6 69,6 29,9 50,5 I0,6 12,8 2,8 22,6
1567-1976 0,4 0 -0 - -7 4,4 26,5 . 34,7 10,5 2,8 2,2 I,0 0,7 7,6
- I%47-1576 3,7 3,7 1,9 6,4 3,4 32,4 3€,6 20,I 32,9 8,3 4,9 0,7
: . - Averare index of stomach fullness .
IHT-1956 0,99 1,05 2,78 2,08 1,95 1,44 1,5 1,60 1,50 I,67 I,I2 I,I8 I.S'
1957-15966 - 1,20 1,09 1,89 - 1,68 I,e4 2,23 0,9 1,87 1,30 1,23 0,97 I,46
I1967-1976 0,95 1,27 1,40 - 1,36 1,37 1,26 1,13 0,81 I,04 0,97 I,I4 1,15
I,0I 1,09 1,70 2,08 1,53 I,4¢ 1,38 1I,06 I,42 I,2s I,II I.,09 «

IS47-1976




2

Seasonal vaviastions in occurience frequency (J) of the aain foud

ohjiaztg end haddock S.C sl Tuldnsss derree i Lhe o rluim soetn 08 tre BEanonts L

Yenths/years [ : Nt E: I¥: ¥:FL: VI : YO : IX : X : XI & X1 ¢

[ T3 a
1947-1956 0 5,7 5.4 I,0 10,4 2,8 a4,2
1957-1966 - 15,7 21,2 33,8 15,2 - 7,2
i C67~4 JT6 6,2 9.4 8,9 4,7 36,7 32,3 “
‘2947-1976 4,9 1I,8 I5,I 23,7 7,8 17,9
- HNolluscs
1547-1956 47,86 63,1 60,3 31,7 63,6 21,1 47,9
I1957-1556 - €7,9 €7,1 54,0 26,7 - 53,1
I9n7-1976 ’ 41,5 50,8 44,2 54,2 31,6 Ll G0
1947-29756 45,8 6I,5 62,5 49,2 35,5 25,5
dozxrwun :
1547-1956 5.4 I5,7 44,8 33,9 I3,4 46,7 26,1
1957-1966 - 40,4 42,3 32,5 40,1 - 5.7
1967-1876 20,3 29,0 34,4 39,6 32,6 54,7 3o,
I1547-1976 17,2 32,4 41,5 33,4 43,9 51,21
Ca:uelin
1947-1956 0 0 ¢,3 0,2 0 o} 2.
1957-1966 . - 0,1 C,3 0 2 - 2,1
19€7-1575 8,5 0 1,0 0 0,4 0 1,8
1947-1976 7,5 0,I 0,4 0,1 0,1 0
S ph2usz 5
1547-1956 4,8 5,8 0,6 0 0 2,0 2,2
1957-1966 - 2,3 2,5 0.8 2,8 - 2.1
1967-197¢ ' 25,1 6,6 3,8 0 0,8 e £,0
IG47-1974 _ 20,8 4,4 2,2 0,5 1,5 I,2
Arorite fndsw or stomack Fullnees
QL'W-IQ% 1,23 1,76 I,28 1,78 1,58 2.5 pES
957-19€6 - I,3¢ 1,64 1,34 I,BI 1,25 I,4Y
1967-1971 I,26 I,52 0,94 1.27 1,59 1,36 1,33
19471576 I,25 1,49 1,40 1,50 1,69 'I,25
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iabicons ¢f occurrence Crequency of capelin (1),
), Ctcnophora (3), BEcninodermata (4), worms

), other benthos (V) in haddock stomachs,

of e2verase index of stomach fullness (or degreec) (8) and

p;rccntage of fishes with empty stomachs (9) ir the southe rn

Barents udea due to the lonp-term data.
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M7 Average indices of haddock stomach fullness, percentage - j
of fishes with index 4 and percentage of fishes with empty !
stonachs in the southern Barents _Sea by months for thiee '
dzcadess solid line - 1967-1970, dashed line - 1657-19606, l
dotted line - 1947-1956. ' ‘
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