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'~n the southern Barenta Ses the survtvalof bottom~dweliiDg

cod and haddock 'trom"the fi~st t~' the 'thir~ years of lire (f~om'o+ '.>,

lo, ~.,;. '. ~ ':•• ' ," ,"'" ~. " ,. _." ;.',' ,:', .... ~ ,'-. ~. ." .' • '.

to I+ and fro~ I+ ·to 2+) ~s aubjected to high yearly fluctuations~..:.
. . . "" '. ~ .

These tluctuations~'are to a large extent SynChrODOUs ~s, betwefm. 25,·"
,.,-.... ., '. ". ..:........

year cla6se6 of cod and haddock that. i6 :1.ndicative, of, the existence',
.... '."'" ."-,' . ~ ~~~ ~ "

'of'common factors.in:fluencing on~tbe survival of the young ot-both
. ~. . . .

'species•.
. " . ~ . , .

"
' ..

1

It \ias reveal~,d ,that temperature condit1()~S.~"the; Barents :See

, in i'he periodof"winteringor temperature minimUm' (FebruarY-May) are

~one of' 's~ch factor~~ The s~val c~e;fi~i~~ts.Of': cod.'~d haddoCk go

down (~otb :f'r.o~. ~~ ,to I+ ~d 'trom I+ to 2+) in ,'~~~ years 'w~tb" ~eg~~' '

tive water temperature anomal1es' in the period of sessona'l minimum':. ,
. ", ~, ,,':' ,~ , . ., ,,'. .' ~., ... . ..

and they, rise to b.1gher values in the yearswith. positive aD·omalies •.' /. . . .
-, " , .

.. The survival.of the young ~rom 0+ to I+ 1s mostdependant on the- .. .... . .~ .". ~ ~. ." '.'

temperature,c~n.d1~10ns'o~ winter1ng (correlation coet:f'lcients,~re,

,\ .: ,.'.

The obto.incd .relationsh1ps are'used to' forecastthesurv1val'

x/P~0',Mu.rman5k,USSR. --:

t",
, '

. ,I' I.

iud
Thünen



.
of theyoung and to improve the strength of thesucceeding recruit~

ment to the'fishing stock in advance •
./ '

"

'La'sUI:Vivance'desjeunes poissons de morue et dteg1efiil en
," .

:stagedemersale'dans 1a region sud de 1a mer de Barentz aucours des
"

"premieres cinnees'dela vie (deO+a'1 et'de"1~a 2+) est soumise a

'de~ ~l~~tuatio~s '~~ueiies c·ons1de'rab1es. 'Ces' fiuctuatio~s'sont cl UD
'.",', " ,,' '-' ., " r ••'" .•,:'~/' '",', _ ' ".: " '. _, I. ..-' '. '. -. .... • • .:':" • •

fort,degre'synchronnespour les,25,c1asses dtageconsecutives,de mo";'.' .' " . . '." -, '.

•

'e
",' ",,~ ,:, Les ':relations' decouvertes sont'.ut1l1sees p~ui-de~ previsioris

;- -desco,e:rficiettt~ de survivance' et p'our, 1a '~re~ision 'prealob1e de' 1a '... . " ' . ..' . . . -~ '. . ,--.' ~

:'nombrede recrutemcmt:,successifs au s'tockexp1oite;.,,'

'~~. ~t.d~~gle:e:in ce'qulindiqu~'SUZ:,lterlstance des facteurs commUDs

, :'infiuants' BUr 1asurvivance des 'aeunes poissonsde deux especes~

,', :;",,':" ,-' Ii'estdecouv~r~ qua ies 'conditions dat~~perature dans 1a mer

'~e'. 'Baie~tz' ~U"COUrB::de·'l"hivernage:ou' petiode~ des ba~ses~e~eratu~~ "

,i-es(feVrie~";':;mBir es~ .~ ,'de' ses'facteur~~ 'Le~"'~oeffic~e~ts'~~' s~>:
':" • ,- , '. .,- .' • • .'.' • • ~,' • ~ '" <,. " • • ,-' • .'>' "..' • •

. ~ivan~e 'd~ morue 'at' dtegiefiIi>(p~ur'd'es':ind1:VidUS'cl 1 täge' dEt o+'~' 1'+
. ...... .;'

"comm~.potir,6~uX ,de>'1+' cl' 2+);"sont'bas~i~s;'pour'ies:a~ee~', ~vec 'des
',- ." '.:':,"::" ,'; ~ " _ .. ' ~'. ':~. '~ ..,.,~ ,,' , .',~ " '.' :.. ~ ":,,,,::,' , ".,': .. ~ "

anoma1~es negatives et ,slaccro~tentpendant ceux d tanoma1J.e pos~t~ves. '

'~e's6n:1/1~~'P1~S' j~une,s' e~emp1aires: a l'äge: deO+ a 1+ ,'(coefficien~s' '
.'.~ ,",' ~ .'. • <.' '. ,":~. • : ~. ,.:, " • ' ..' , •

de correlation 0,75 pour la morue et 0,71 pour l'eg1efin) dont 1a"

•surVlva~ce"dep~nde "~~':~:p1US"haut',deg~e ,'des conditions' de 'temperature
'< ~ ;' _ .~.'..' , • '. 4,. •

:pendant Ithivernage.,:
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change ~or a. ne~r' bot1;ompat1iern' of lUe sud become accessible',

· for a bottom .trawl. Annual' estimtitiOD 'cf ..tb.e bottom-dwellbg
. , ..... , . . . .' ~ , '.

COd,ßDd haddock abUD4anc~ was conduc1ied by tho Polar Institute

~ the.·Bm.eDt~ seawitht~e:.;imOfe~t~t~g.the's1;ren'~~ .~~ .

· theaucceediDg. recruitment· tothe fishing stock in: advance and

· l~n~term c~tCh ~o;ec~~~~g~ R~~u1;S' ~t"th~S~ ~~t~~~ODS', ~e
:'~e~~~ Publi~~~d'inAi:male~' bl01~gi~U~S~' ' ..

'. AlOng~~h''O-~O~~,f~S~'(~)'the abundance of t~~ ;~~~":".',
.• a1i, the age' oi \a 'inC~lete' years (I+ or I~~OUP)':an~ t~~e'~-

. ' cO~let~ y~ars: (2+ 'or II-g.fo~)s:na11e;·th8~ ~6' ~::iS~~l;, ..' .
....,. . ., "~' . .' " .... . ... '-, ~~ .~ '.. .. . . . . .

· 'estiJlia-ted'in ··the aut'.wm-winter period. ~hUs, during tho· firs1i .

':',: ~~e'~';~~ ;~t ~~:~~ ·~~~~c~ .~ ~ach: ;~~'~i~~~ :·~·:·~~h~~:.·,:·"·,,"
.••.••.•.- .•..••-. . ~ .' ~- t, • " '" .... ," "'"; .• ::~' '., ...... ' .' ':.,' .•••. : .•••. ,.....- " _. '.:~~" ., . :

'mated three 'times. As many years' 'exper1enceshows,: tb.e .. strength . "
.. "," ~ .' .,. 4 . ' ~. • • ". , • _ __ .' :.. - ••

,." of th~ .. recruitment 18. most rel1~bly .. Characterized by the abundance ..

" ~ .~~~. y~~~' ~~ 2+;~~~ ~f ~~~'~ ~~"l~~st ';~~~b~'~t 0.: "I~ i~ .. -
• . ~. ••. . _... , .".. •. ~" ' .. :- .. _ ."" ' .. __ • . . v", -:. _. . ~ '" . .• •

~. .. .. j. ~ • .. I •

'. explained by the fact 'th8't 'the mortali'ty of the young at tlle

... ' ~d. ~f' .~~~' f~~~ ;~~r ~i '~j.f~ i~ ~tui~ ;a1ihe~;~~~~~ ~tuii .1~ .-
'.. . .... - - . .;" . . :. " •. ~ . . . ,. . .. .' :. ", ..~...... .,.'" '.' .... . .~, ." ""' ..
parti~~arly importan1i, 11:.1s not sim.11ar .in different year: "

•. clas.se~.... " .... '" ... '.. .. .. '. '.. ".. .

....Our '1nvestigat1ons were also. aimed. at revealingthe.. caUs.es ,:
"..... ..... •• .... • •••••• ..... ."'.,. ',_ • • «0- ..... ,

of dissimilar survival of YOlmg cod arid haddock fram.o. 1;0 I+ .. ,

" ~~ ~r~ Ii- t~' 2+ .ht .~f~;en~ ;'e~~~ ~~~em~t wa~' ma~~to ~. : ..' . _. , ..- . ',' - .

'evaluate the effect of temperat~e conditiOns o~ the su.rvival.
'I. ;:" ..' '. - ," '. {... ,'.' , .•. _. - .•.•

: of tb:e young of. individual year classes.
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Materials and methode

When,ealeulatiDg eoefti~ients 'of survival tor 25 year elasses

, of eod, and haddoek·· we used dzita on determining the abundanee

,ot tao YO~g of eo~ereial fishes in thesouthern Barents Sea

(exeluding' tao area' of Oentr~l Elevation). Be~ause ,we ~ve '.
'exeludod the area of Oentral Elevation, the coefficients given

in the paper in some,eases slightly differ from thosethatcan
. " ..

be obtained fr~ published data.
• # •

An averagecatch (number of specimens) per trawling hour.: ~

113 taken as the abundance inde~~Tb.e coefficient of survival
.

was dete.rmne~, from the ratio : 'average catc~ of the young at • "
, , ,

age I+ per,trawling b.~ur/average'eateh,of t~e young at age Of."

ot'the S~e year class; average~catch of the young atage 2+/ave-. ; -~ . .. .

rage,eateh of'the young at'age I~;average'eatcb.of theyoung at
. - ..,., ' . . . . '. ". .... .' . .~ . .

age' 2+/ave'rage oateh' of th~ youngat age Of.." .

1t mlght be'wellto point'outthat.th1s ratio, that reeeived
• • • c· , '. • . • " •

,tho DDJ:le coetflcient of sUrvi~al (00,1:+/0+, SO 2+/I+, SO, 2+/0+),
. . . .,-"'. /

ioproportional to the absolute coeff'icient of survival but no1i '
, • • < '. ....' ~. • .' ~. ... .....'. '. '. •

equal to it beeause of' varying eatehability of fishes of different'. . .' .

ages~ Younger' speeimens, even,though theyare more numerous, are ,
. ,'., ~'. . .. '.'

caught in relatively smaller quanti1iies than older ones beeauSe ' •
. '.'. . ". , . . ~. ,

of wider and more dispersed distribution. Thereforej coeffieients

,'of sUL'vival (SO) der1ved bi' the 'a.b~ve met~od"'~r~ often m'o~e t~an
,

, - ,

1 t and only in the, eases of a very high mor1iality they are less

thon 1. The' absoluto" coetfic1en"t ~f survi:';'~l-in" 'al~aiB le~~- tbJin-
. ".. , ' ... ~. .. ~ >.~. , .• . ., " ..

1 and only at 100;5 survival 1t is equal to 1. Tb.us~ SC cannot ~e
. .... .' .. ,

used to csticate the percentage ,of,survived and dead specimens

4
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o~ individual year classes but they are qui~e suitable to comp~

quant~tativeli the' survival::.ofthe YOUng of different year classes.

j" ,

'~ ',.

-..for regula.r.intervals~ .
•• ." • ~ • ~ 't •

. To characterlze.llviI1g conditlons of ~he young of, d1ff~rent

. ;~a:r ~lasse~. we W3~d data on water' temper~~~ on:S~~dari'bydi-~":' .

loglc~l :sectlons 'in the "Barents Sea. The pOSi.tions of tb.e sections:'

a~e. ·a.s· f~ll~~S ..: .N~.6 (The Kola sect~on)'70~30'·,:.';,;.72~'30'N and

~~o~O'E; No.a (stations 1-4) 68051'N:- 37°20'E and'69°39~N-'
" . '_ f·.. . .. . ~

38°Q4'E, No.10 - 700 49'5''N - 41°51'E and 71°25'N - 4Oo32'E.

r' so~etimes, we used dat~ on' w~ter .t'e~perature o~ the N~rth c'a~e -,

i .• Bear' I~limd sec~io~. .. .. ' ."" ' . ' ..

' .. Temperature:'cond1~lonsof Wint~ri.pg oftb.e young'a.re'eyaluated ,:::: .

. .on th~ ba.sis· of' average water temperature in the 0-200 m layer ... , ':'.
~ . . " "

.for f'our (February-May) or two (es a rule, 'llarch";'April) montbs '. ' .'

'Of. tb.ey~ar which '~e cOld'ast in' byd..T:0lOglcal respect'~'" . '...

Discussion ". . . ,(

Coeff'iCie~ts,of'surv1va1for cod and,haddoek varled greatli

' .. as between25 'year classes.· Thus, ·tor cod SC 1+/0+ varled from ' .
• • R "

,6.13to 7.59·<58'times),SC 2+/0+'varied fromO.21.t011~91 (57'" "

t~es)~ sc' 2~/I+ varied from O.~O to 10~08 (~' times)·.For haddock

, • these 'c~e~ticie~ts varied from O~29to 4;21', ~rom o~j~'~o ~.70 ,..
I . ~.. . ,.,""'. •• • •- •• - •

:" and trom O.40to.. 9.33 .respect1vely (Tables·1,2). From these 'it.,' '
... .... .'" .' ... . .' - \...

I ,.

I

, ..'
f,0llows t~at·a ~iyen survlval of the bottom";'dwelling cod'and

b.addock fro:t:l'Q-group "to. II-group. can signif'icantly influence on .. ' '
~ . -.' ... I . -". • • • .' • • t. ...

the recru1:tment abundElnce~ This generated .a need :ror ,the develop- ... . '. <.... .~ • . .. .. ..' . ..'

ment ,of· methods of. torecasting ·the sUrv1val' ,to imprOvethe v8J.ues;
. . . '., .. ~ ~ , .. .... . '.

, , .
of the atrength: of the succeeding recruitm.ent to ·t.b.,e commerclal·

,.
. : .....

.: .....
, " •./,'.~ '1;,.

" .

5



stocks,of cod,and haddockiD advance.
, ,

A comparative, analY13is of iDterannual fluctuations of so 'of'
';, .

young cod and haddock for the southern Barents Ses' showed tbat they
~ .. ~.

are' sj'Dchronous to a' largo oY.tt"'nt~ This 1s iDdicative, ot the exist~
'~.'. '

, ence of COI:lJJlon causes influencing on the survival ~f the young' of, , ,

botn species~ Two c1rc~~~ances made 1t poss1ble to assume that the

teoperaturc'factor had a sign1ficant intluence on the survival of
f

the young ,:

'1) Barents Sea 113 a peripheral area tor cod and haddock:

,distribution.

2) Considerable interannual fluctuations in the heat,content ~ ..

of watcr ~asses are observed in ~he Barents Sea.
" , '

, Itwould bc natural to suppose that not tao high buttoo'low
\

te~pcrature can.limit the survival of, young cod and haddock in

the invcstigated arco..For these'reasonswe decided to'correlate

~C of the young of different year classes with water temperature

in the Barento Sea in the'pe~iod of seasonal minimum tnat1s most
, ,

dramatic forthe survival of the young (February-May).

Botto:l-dwelling yoling cod and haddock go through the tirst '

nnd second t~I:1pcro.ture·minimum(wiDtering) duriDg two years (February.:

tJay) foiiöwiDg the year"'Of o~i~nation. It waS founc;l out .that 'coeffi- :

cients.of survival of young;cod and haddo~k, as ~rUle, riS~.When ~
o.no:nalies ,of wa-cer tCL'1perature are positive' and vice versa;~,

As evident from Figures1 and 2, the warL'l win-cers of 1951,1954"

1970,1973 were responslblefor high SC :fcr young ,cod andbaddock

of the 1950, 1953, 1969, '1972 year classes (0+ to 1+) and 1949,1952,

,,1968, 1971 year classes (I+ to 2+), and conversely ,the' cold winters

of 195.3, 1,95,6, 1958,' 196'; were rospoDsible ror low SC ror the,

1952, 1955, 1957, 1962 year claoses (from 0+ to I+) nnd 1951;

6



, ,

1954. 1956. 1~61.· (.f~om I+. ~o. 2+) 'year classes. ~empe.ra~.e condi-

tions. are apparently most favourable 'for the survival' of fiahes. ' ".'
• ~. .' " \', ~ '..' ' :: • • .:. : • • _, • " • ~, l~

of those year classes the young of which spend the first and second~". . ". " ..,
· winters' at po.sitiVe 'anOlIUllies ot water' .tempera~~: ." .' ,.' .

. The survival of the 'young at agas ':rrom 0+ 1;0 I+' lsmost
. .

, dep'endent' on the temperature. conditio'Ds o:r w1Dt~rkg. Theyoung

does'not make·active·~igratlonS'aDd.~endwin~e;in·tho~~·~eas
" . .. .

to. which th~y'are ,brought by; the .cUrrent bythe moment ot sink~ .:. '.
- .. ' >., ". .' ~ .' .-....... '. ~' '~ .' .,"... .' '.,...;..." y'.; _: .

·~gtc?· the bottom. The relationship betw~en SO I+/O+ and t~e ~:ve-.

rage water t'eIliperature: in' the 0:-200 m layer during. the tour cold~'

.• ~~t' m~~hs':oith~f~t \viD~~;ing i~ '~xpre~'S~d,bYCO;~~~~t~on.·:·' ,
. . . . . . . ." .. ' ."... .. . ..~.

coefficlents 0.5?for'cod of the'195O-1964,. 1969-1974'year claases'

(n~1)"aD~':b~ 0~54 f~r hadd~Ck ~: ~he ';~95O-1964~ '196:7', '1:969~197~ "'.
': ~ ,':~"" ,xl :. ", ' .. ' .. '. '-,'. , .. ".: ... ', ,.-
", yeu classes (n::22) (sectlon 50.6); ~he: correlation coeffic1ents

. " ..... ',", ... ",,,.... '". .. ..',

tor sect10n 8 (~tat1ODS~,1-4j 'ar~' 0~56 ~d 0.61'• .to~ sectien '10 ' ...

, they ~'~. O~?O 'and 0~6a r~spectiv~~~ 'The ~~~r~la~~on ~oetticients
• • -". .'" ~. ._. ~.- • _ • ," . • "..., ~ ~ ... # " ' • ~ '. ···e" ,
for the 'above s'ectionsfor two coldeat months are 0~58 and 0~55.·· .. :'
" .. . "..... .. , "... . ... '" ... . . , ..

". 0~57 and, O~~2.:·: O•.?~. and ,~~~ r:spect1vely.: ....

,'. '!he 'multiple .·correlation c'oefficlen1;: " 'between ~..i:~/O+ (y)

f~~ .~~"'~~'cie~' ~d ~~~er tCllq;e:C~1iure in, th~ .period of sessonai' :: .'.
· "": .. . .. . . ......, . . . : '. " " . ' . -, ',~ . . --.,.'" . "........ .'.

• ~~Um.:~n ,the. t~e,e.J:l,ent1~ned. a~~ti~s',~~1~3),~f~·t~~,·oth~J! '.

aide. proved to..b~ _O~ 75 .~~r cod.SIld .0.71 for haddock.· '-., .

Stan~rd -~OlOgicai se~t1~ N~~6t 8, 10 lDters~ct th~, .. : .

Main .8n~ oo~~~ai '.br~ches'~f th~' w~ J.(~'~~ ourr~n~~' ·Th~. i~- :
. . . :. ," . ~... .

'~

. " . '. . '. '. . ... '.. . ..: ~ ~'. '. . ... .. .

.xl Th~ 1'965-1968~year classes ·of. cod. and .1965.< 1966, '1968 ye~,
cl~sses Of.. haddock were: very poor, and the~si-~uP-fiab. ..·w:e;s·.:·· .
practic~i.J.J. absent inthe. trawi 'catches,:theref~re .SC: '1+/0+', ' " .

,.ware not' es"t:l.ma~ed :ro.r"these:year cJ.as·~es. . ", ' ".' ... ' .' .."
. . . '. ~ ',. ,

• <

... .......... " ..,
.'.. .. .., o.
"7.' i\··
t. . ~ .'~

1'_ .
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ost sc for young cod-and'haddock was registered in.the years

when the average'water te~erature made uP 1ess than 1.5°0 on the

tllree mentioned sect10n~ duriDg the two coldest I:lonths~
f' '". :- i •••.•

, Survival cf young cod and haddock at agas from I+' to' 2+. . . ~ ",: .. . ' ~ {

dOFend to a lesserdegroo on tae temperature condit1ons,of winter-

1Ilg th.an s~1va1 of the;oungat ~ottom stages trom '.0+ to 'I+ ,~
. , .I~ 1~ d.etcrmiDed by tb.e fact that tb.~ YO~g at ~~e ,J+ snd.· O'idea- .

.' . 1s a1ready c'apabl~ oi migrat~g act1ve~y : in winter they leave
. '" . " -parts of ..

, .', .. the coole~Bhoalwaters and cOIlcentrate along tae cores of the
'. '

Nov~rtheless, for'some yeara the rel~t~onsh1p between SC2+/I+ ..

.', and tctlperature condition's of the aecond winteriDg are rathe.r:

clearlytraced, torexample, for the 1949-1954,1964-1973 year
• ..' <- • •

ci~sses cf cod and the~1965-1972,yearclasses of' b.add~ck (Fig.2).

But fo~ 25 year~lass~~' of ~~d ~d'haddO~k(1949~1973)~ ~ wh~le,
I ." , ; .:.. ....

the rela,t10nship between SC 2+/~+ .. and, wste:r temperature ,o~ the

. Kola 'sect10n 'in the peri0d of saasonal ~imum 1s expressedby

correlation co~ff1C,1~ts 0.41' and O~40 respe~tively., Correlat10n'
, .

coefficients,for tb.e North Oape-Bear Island section·are equa1 to
• • _..' -'.' -'. 1lI' ••

0.46 and 0.29; tor section !lo.8 they are 0.35,and 0.40. and for'.. . .'. . . . .

••;
,
,.
!

,waterte~erature in tb.o period cf saasonal cinimum on the four.

"~enti~ned:' Sed~i01?S (~%2X~4~., trom '~h~ otb.~~ ~,d, proved ~o b~ .

equal' . to 0.50 fpr cod and 0.52 for ~ddock" '. .
. , ,

,Judging by published dilta of experil:lental observations the. f
. ".: ." .. .. .:' ""-. ' . . . -',. ,'~ . ~

low watcr teI:lpern'ture (bClo~, 2°~) upse:ts the no~l:oSllloregulatlon' : -, ,

·O! "young cod.and haddock(Fyodorov, 1967, 1967a),deteriorates the
• • "'. • ~.. • • < ... ',' " • '.' - • -' :. ~ ~.

conditioned-reflex activity and iDhibits,the defensive conditioned

section No~10tb.ey are 0.26 and 0.52 respective1y. The multiple

• ..~orrelat1on c'oeffic1ent b~tween SC 2+/~+.(~) ~;om' on~ band, ~d.

8',' ...



" '

,reflexes (Gerasim~v and Tseeb, 1967) •. All these: factors by far,

. lead to de'cline, inthe vital ca:?acitY of, the youIig which become
. .'. '" .~

an easier prey to predators~ .. Howeve·r, as ',our observatioris·.'show,

. yotiog cod d~ not stop' feeding even whe~ ~ater te~perature:i.~
. " .. \ ..' . ..' .'. ,'. , .

.below 0°0. -~ , . . '. -'.
'. ~.

T~ .. tourid relationship betweenthe survivai 'cf young cod
... ';'" '. ,'.'- --.'- . . .. ; .... ~ ,",'. . .

and hadd~~. ~~. wate~ temperatuJ:e ~ in the .. se~on of temperatUre

minimUm i8' used to.. torecast .the coefficients' of sUrv!val anti

'-toimprov~ ·.in:.advance the values oi the, strengthofthe' "recruit,;.·.·
.: " .....

ment. to the fishing stock~ . .. . .. ..
" ~ -.-. '.. .", .....-:-, ..~ ..... . .. ': '. "-' - ..~ .. ~ .

.:_ " ~at~r..tempe~~tu.re ~,t~~ peri~d of winte~,~g 18. an :lJnportant.

: butno~ ~ sole factor that' significantiy infiu~nc~~'ori' th~" S~1~
. .. . ~ . , . .

I' ' val ,of. the young at bottOIll stages. As many. years' .investigation·s.. . . . . .

.. of: the o-g,r~uP cod showed, coneUt1on, :fatness and le~gth'~ the...-. .' . , " '"'- '. -.

, "'. young which depend on earlier feeding,'iaalso a very' iI:l.portant :
. . " •~ " ' ..' . :'.. ", . ~ '. ' ... ' .' "" .. ' •. . <. . '. . .. ' . -' . .

. criterion cf the survivaL All other things being equal, the .-

,I t'~~g~>w~ll-f~~' ;~~~ fi~h~~ve' b~~~~~~~~ ~~alland' i~~ '.
,; 'o~'~(~~n~r~~~,'1973): . ..... "."... . ,,',',>' ~',' '.\ ,."

~ . '_..~. ~" .....:.<I.~. ":~ . _ ~':'. "'. _", __ . .... -: ... _ ....... ;J.", ~_.. ~..•• :.

'.' .' .. A.' more precise iorecast of tho' survival'of succeedingyear',.

, ·'~l~~~·e~.~' ~~~. ~~" ~~e~'b; ~~ve;~l' va~~~bl~~·~·. b1~l~~c~~d.i.ce~:
,'~or .~~~~; f'1~h a~ .·~~e ~v~ cif: ,,~~~;~~ :'~:temp~~a~:a.e: '~'~~di-: .~,

• '~~~~" cf ~~er~~~., '.. ,.' " '., ,,:.:',:...
~ , .._ ,".~ ".. ~'. ',~. ~, ,. '. '.- - ~ -..... . '-",-. - :

The first e~e.cl.m:ent cf foreciastiDg· gave, sa'tisfact~ry results~ ':
'. '. _. • • '"..... J.~ , ... '. ... .~.' • • . '"..•• ' _.", _". ..: ,,_..,:: " ,~: .' ,

'Hor example, a highsurvival of the .bottom.;..mvelling young or the.,,·.~

1972 ;~;;;' ~~~~ ~~~.. ;~e~cted~ ,~uet~~'ve;;"~~~ ~~vaJ.',fr~·:':',."
cÄg,roup't~' n~~o~ .f~~tL·.~~e~.19?2 .;~~ Cl~~S ~f .cod j~~'~g"th~:.·

:' explOit~·d:~to~ '~~oV~d -t~b~ 'cOn~id~rab~ ~g~~~ th~ a~~~~ge: :',".:":.,

. ~~ ~o~ ~oort ~s~~t ,:~ve be~n ~~~te<!·f;~:.~he ;e~ult~ cit ',:,"',
: :' ." ~ . l

. ','.' :
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~ ",' .
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/.

" . ,'. '.' asse~sm:enta:of' the',~group 'fish of the given year clnss (PonoI:la.renko,·
. . . ;.. :. '. . . . ~ . .. . . .

. 'TraI:lbachev, .19?5h"· , ". ' .

.' A·high survival of th~' bottom~dwellingfish.of ~the 1972 y~ar

· clnss'wa~ to a large' eften~ ca~ed·:by.w~g .up·' of the Barents .

Sea,beg1nning. since 197}. In connection ,withthe positive anomalies ,
" • l>' '". •

· of watertemperature 'in the'season of teI:1perature minimum of '1975

.',:' ;:.-..'<'.~ a hig~ survival Of"COd andbD.ddock 'ofthe 1974,year cla~s'~s expect-
..... .' ',-:' " ", .' 0 ." •• '" •

~ .. edas well~ However, the abundance of.the o-group' codof ,th!s' ,
. ,..~ , .' . .,..' , .' .. , .. ". . . - .. ~ "'" - .. '. . . ..

year elass '~was' ve'ry 10w (Table 1) •. Therefore, .de'spite· a' high'
, ' ..,' . . . ' .. .

survival of. fiahes trom 0+ to 2+, the: abuildance of cod of the 1974

>';~·.~ear,ciass 'r~c~t~~ t~ 'tiie ~~'~hi.IJ~ s~o'~k~/ilibe b~lO~ ·long-tem. •.

. .: .

• .' " I'
.' .. .'

' ..

" ,-' .' .' ..

.. I:loan value. ,:'., .

,Th~, when'the 'abundance of' th'e. o-gi-oup fish 8t bottom stages

, is'very low (less 't~ '1" ~pee1men p'er tr~Wling ~o~) th~ surv1v~ ..

,, .fr~~' 0+ to 2~" ~ill not prac~ic~llY'c~nge',.the iDi~al ~ss~ssmeri~ .

" 6f .tb.e reCruitlnen~ strength :' e~en"at ~'very 'gOO~ ~u.rviv8.l fr~ 0+

'to:2+ the ·rec.rui~~nt to ~h~' f~Sh1n~ ~"t6e~ will b~'~6or~ s~la~iy~' ,
~' - . .' .' " , . -... .. '. '" . '. ., . ..... ~ . .

the initial'ass'essment of the reeruitment s-tr'enSth' st the· exeeption- .

· ally' high abund~e~~f t~e o-~~~ fish ~~u: ~~~ai.n almo~t~~h~ged::
:eve·n·~ta':re·lativoJ.i.~~d·~~i~alf~'Ol:l 0+··tO-2~ :the re'~~~en~~ ,

... , . \Vith fe~ ex~eptiozW~ w1li be richcir abo~e ~v~~age~ . ':3

The -initial nssessnent ofthe 'strength cf the succeeding ,', >-,-".
. .' .:. '. '. . be ; , ... .. d" .' ;~.' . ". '

,rceruitI:l.ent" CaD\ significantly chang6\ at the :. average , below average
· . .~ . . . .' ,'" ..

or .bigher.. tha~ average a~undance of ~he'o-groUp tish deponding

'on' thosUrvival f~om. 0+ .to· 2+. In' esse .ofs high s'urvivaf at the,. '

· gi.....en s"tage tho reerui1::I:lent· w1li "turn out to b~ ,sood," and i:t; will ,

'be poor. in ease ,of' a low survival•. Tae first and second winterings.
'" ".' ;".

,'" .'
',,-' .

'. .,'

'" ,"

' .
. ...; 10,'
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of the young in tb..e· Bar~tS'Sea a~e' tb.o last'crit1~al'per10~' :

1n the formation 'of the ye~r'class '8bun~ce ~f' the .lict6-Norwe-·'
.. . . . . ,

, gien cod aD?-' haddock~ ,. . ~ ,

OcmclusionS

, .
. ".~ . ,,' ,.'

.. ",

'.. ' ,...: '" .:~. .'
. ~.. . ' ~

,.', ...... ' .

' ..

1~: One' of the,ca~~sof"~uaifluctuat1ons'ihth~:;~~~t~ ':.":' ... '
. I.' .. ' " .•.. : '. .' . . '..' '. ,,'.:,..,
ment .8bun~anco ,of tho expl~i~ed stock o:t cod. end .haddo?k, ~ the "

* • . • ~'. • :. .. I

Barents Sea 18 a' dissimll8.t:'· su.rV1val' of'the' ioung at bottbm. :stages···., " ,.,.,
.' ••, • :. .- .<" . • ~ '. .. '. ". •..

. . . ! ".

I
I.

" l,'

i)- ", ~: • ~.

I:' _o:r tbt:s m~~~..~~.m1!,.U1~~ one~., ' .. '. ,"':, : '" :::.;,: .. ::
:'. 2~ 'Intermmusl chSnges in'the 'coeffic1ents~ o:rSÜJ:.vival' of· .. , .~: "

co~ ~d. !uid~~~~ ~. b~t~ieeri 2S ye~ .ci~sses ,~~..~~: a ;i~~~, ~xt;:en~ .. , .. :~.'
•• "'., ,.- '. ,""" ~ • " w':.~.. .' '", '".. : • ". ,'l~ ,~- ~ " .', .". ,. '..

syncb..t:'onqus .end aro.in agreement with interannual fluc1iuat1ons

~~ ..~~~~~ ~~IIl~e~~~~ ·in' tl1~ B~'ent~ :s~a'·'1n 'the'-~;~s~~ Of't~~ra __ J

~~.~ ..~~~ (F~~~~~~~)~ In years ~it~' ;~s~~v,~' ~~~e~ t~e-··
;~fu~··.·~~~l;e~'~ ~he ~e~~~ 'of 1:~m~e~~~e ~~ n'j'mmn' t~ ~~~~~~'~'.' .

~~ent~' ~f ~~~~. ~~ ~~~ ~~ ~~~~~k r~~~·"(b~~~ ~f~~'t~~:·~~~~ .. ':

~~ .t~~,~~~~n~ '~~ ~~;,m.~;e ~'~~~~~ ..~~' ~h~' ~~;~ ;~~~ ~.·l1fe)'•... ,'

..~~' ~~~; ~~ .~~~ ..,~_. ~~'e ;~~ ~~~~. n~~~~i~~.:"~~i~~~~~~~~~~;~~ .~"....:.
.' ... :~•. ~he. suiv!v..,al ?f. t.h~: !oung at' ?o~~~m. ~t~g~~1~ .mo~~: ~epe~':". .

e ?-~~t .. ~n _~~~~ra~~ .~~n~tion~' o~ .rlnt~~:iJ:l~ (7örrelat~~ .C~~ii~:" ..
" c1ents are 0.75 for c~d: and' 0.71 for ~ddock). The leWe'st' eoeffi~~·. ..

• - •• ~ • ..' • _ 4_ •• ~: • ~.. '. • • "' .. ' .., _; • • • ,',: ~..... '" p " ":"". "

c1ents.of ·sUrv1val.·were regiBtoredfor the yearswhen tho :av~rage ,' .
. tt. " -' ~p - .... ' I -".. '. '••, •• ". Je ... ". '. ••• ~, '" ......... .,,-".... ." , • _ ••

water 1:emperature was below 1 ~5°0 1Ii two coldest months on stan-' . '.

da:rd.~~oi~~C~l·~e~t~~~ ~ th~ B~ent~'~'e~ (N~~6~ .~. 10;: .', .'.
. , ~. ..' ~ . ";: ": .: ....... '" ... . ...... ' ... " .... "'~ , ......: ...,-. '. ~..-...-.. -" ", , .

. :.' . 4. 'The obtained correlati1ons are used .to forocast·the fish ,' ..':' ..
..... • • ""- "'" • '." • _. • - ~ •• ' • '. "'•• ~. ~- -- ... " • .. ; ...... ..... ........ .-' '.' ,; .~~. ....... • -. • ...~. >

" t·

. survival and: to.:1mprove the values' of the str~'gth.of~ succeed.1.Dg., . ".'- ..
recruitment"to' the eXploited"stock-of,,~od~d .haddoekb.the ..' ":~ '.:.':.' ...: ," ".~ ~ '. . "': ."... ~. .
Barents Sea" ."' '

'. _., < •" .:

... :'
.... : .......

'11.

'.
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- Fig.1. Coefficients of sut'Vival (501+/0+) of· cod and haddock .
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from. the end of the first to the en~ of the second year

of lUe (solid liDe) andwater tempera~e blthe 0-200 m
'. , sect10n along the .. '. . . ,. ., , -' ;, . :
layer on~Kola Jle~~~ in,: th.e period or 1iemperature .

.m:i n imlIJl1 (Febru.a.ry-May) of'thef1.rs1. wintering (broen liDe).'

OO~ffi~ieDts of s~val. (SO 2~/I+) 'of cod and hadd~Ck,
. ..... u. ... . ~ . . .' . 1

. . . .' . \
from. the end 02 the second to the end of the third year
. . .;. ., " . ... .'. ~ .

~ li:te (solid Une) and wster tem,peratUrein the ~200 m
.' • • • • •• ~ , • • • • < .• • •• •

. layer on: the seetion alongthe Kola Meridian, ili th19 period

. of ~era:ture m1~imum(Februa.rY-May)·of the" second winter­

'ing (broken line) •
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Table 1

Abundance indices and coefficients of survival of young.
cod at bot'tom stages in the southern Barents Sea '
(without Oentral Elevation area)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
:Avorage catch per trawl- . Ooefficients of.

Year ;:Lngh\lurat d1:tferent age, spec. survival (SO)
claases .: , -------------------...----------------------.

. 0+ : 1+ 2+:. SC 1+__ : SO 2+ : SO _2+_

. . 0+' Ii-' 0+ .- - - - - - - - - - - - - - - - - - - - - -.- - - - - - - - - -_.

·6,04
0,44
2,29
3,21'•
0,21
1,27
0,89

· 0,55
· 1,56
'1,69
· 1,31
O,B!.
0,48

· 0,29
1,24

1949
1950

. IS51
1952·
1953
1854
1955,
r'ct::~· ... .., ...A)

1958
1959
1920
ISSI
1962

·1963
1964
T(>~;::;*_",0,,",

1966E
-~

-C""~:"t"':"",0 (-

1968*
ISG9
1970
19'71
19'72
1973
1974

12,48
13,50
1,2'1
3,31

25,95
6,66

11,55
20,55
1(1,04
IG,42

'7,08
2,92

14,42
74,52
39,60

1,84
20,14
6,90'
4,48

16,12
0,87

13,23 .
83,22
19,53
.0,76 .
10,03

'13,93
0,84

11',76
4,04
7,66
1,70
3,93
2,53
4,90 .

10,56
56,89
0,15
0,22 .

. 0,88·
0,70
5,79.

62,68
5,29

33,99
14,12

3,97

28,62
75,34
5,90
2,84

10,62 .
5,39
8,47

10,32
11,29
15,70
17,63
9;27
2,36
6,96

21,33
48,95
0,.55
1,46
1,43 .

. 6,80
10,45
74,34
37,26
53,34

. 73,73

6,67
1,45
0,61
3,03.
0,54
0,13
1,C2
0,20
0,76
0,45
0,56
0,87'
0,34'
0,14
1,44

3,15
3,11
0,77
7,59
0,88
4,56

2,16
0,91
0,30
3,74

... 1,06
0,39

IO,OS
0,88
2,79
2,05
3,75
2,36

· 0,93
1,42 .

· 2~02
0,86
3,'67 .
6,64' '.

· 1,62"
9,71
1,80
1,19
7,04
1,57
5,22

•
5,68

'-

3,69
5,40

II,9I
4,57

14

ä D-group fish was not practically me~ with in
. trawl' catches.
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Tabl~ 2

Abundance indices and coeff1c1ents of survival cf· young
haddock at bottoI:l stages in the western, coastal and
central areas 01' the southern Barents Sea (withoutCentral
Elevation 'area)

:

Y;a; - -:Äveräge catch pe; tr;wl~g~ -C~efflclent; or-aÜrVi!al - --
.. :hour at different age,spec~ (SC). .

classes .------------------------~-~--------------------------------: : : : I+.: 2+: 2+0+ I+: 2+ . SC --_. SC • SC ---
. . . : 0+ . : I + . : 0+- - - _._ - - - _e_ ~ .__ ~ ~ ~ _. .__. _

" "

3,82
3,20
2,55~

1,32
0,35 .

,3,72
0,55 ..
I,29·

,2,70
0,33
0,43

, I;27
0,·12
2,05'
4,70
2,41
l,e6
0,76
0,69 "
I~33

0',57 " ,2 39. ,
_5,38,

I 74 ', ..

0,94
2,86
0,40 .

. 0~57

0,66 ..

'9,33
I,16
0,53
2,09

. 0,67' .
0,46
I,I3
I,31
l,45
I,;37
2,'15
I,80

l,05,
, I,31

I,29
0,38

4,2I

3,20
I,03
0,62
4,C4
0,71
0,38
0,97
0,29
I,50
I,92
I,34 ,
I,60

, 0,72
0,53
1,03

.2,I9.
.3,39 ,

0,89 .
3,28
0,6I
2,39

, 1,05 9,80
215,IO 250,07
18,53 9,82

4,53 ,-9,.:17
37,8225,31

7,20- '. 3,34
2,92 . 3,31

20,·l8 26,87,
9,I5 13,23
3,72 5,08

I3,60 33,36
40,12 72,34
50,4I 33,50,

3,<'14 3,62
8,~0 n,53

II,96:15,45
0,I3 0,05
0,07 . 0,20

13,60' 7,73
0,63, -3,39

68,95 1I9,92
33,23 3I,36
3,II '8,88
8,70 3,'19
8,22 ' 4,66

3.5,IO .

67,27
I8,00

7,"35
9,36' .

IO,I2,

3,23

7,77.
2I,08
3I',33

2,48
7,IO

-30,05
3I,49
-4 78,
I6,73
II,60

3I,43
9,79

.. 3,48
2,65

, . 13,47
I4,7I

·1949
I950'
I95I
I952
1953
I954
I955
I956 '
I957
1958
1959
1960
IS61
I962
IS63 "

.I564
" I~65*

:.t
I966~

I96'7 ­
1968*
I969
1970
I9'71
1972
1973
1974

•

•

----------------
E O-group f1sh were not pract1cally met with .
. in -trawl catcb.es. I' .
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