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Abstract

The haddock fishery in the Barents Sea

in 1950-1974. their abundance and stock

(biomass) are considered in the paper.

The relationship between the fishery and

stock and growth rateof the species is

analysed. The cause of the abundance

reduction of immature fisb. population in

1974 1s revealed. The forecast of_ the

stock status and possible optimum tield

of b.addock in 1975 and, 1996 is given due

to the assessment'of the year classes

abundance~
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Immature haddock-mainly inbabit in thesouthern Barents

Sea and BearIsland - Spitsbergen area. The speciestreached

. .
:r/ The Polar Research Inst.i.t:ute 01' Marine Fisheries and

. Oceanography (PINRO) tMw:mansktUSSR., .'.'
"

iud
Thünen



·the,maturity,migra.t~ ,to the spawniDg &r0l:lI1dB' illto ,t11e Norwegian

Sea~ As usually, after spawnillgmature. h.addock migrat~ ,bacB:

to :the' southern Barents Sea in .sma1.1 ntimbers (Sonina,1959,

.' , "' .

. .the length of ·37-42 cm and on t11e whole t11ey ·b,ecoio.e matured

atthe age of 5-8 complete'yeus wit11 mean lengt11~o~ 47 cm~

Thus,haddock inhabit in the Barents S:8 mainly at theage ..

~up to 7 years .and constitUte the bUlk of t11e catche~.at the
, ' ,

age cf 3-5 complete years (Konstantinov nnd Mnkbj n,1965;

Sonina;1967) _ Mean length of haddock in the Boutnern Ba­

rents, Sea in 1950-1974- was equal" to 40-7, cm and t11eir ave-

rage weight was 795 g' (Table 1)~··'- .

countries and USSR in,the southern Barents Sea constituted
, .

~

102·2 thou:.t. 46·6 thou.t_ was·taken byUSSR~ Annual mean

.y~~ld of haddock inthe·Norwegian Sea w~s 35-3 thou.t~ and .

in the Bear Islan~-Spitsbergenares ~ 4-3 thou~t~ (Nizovtsev,

Ponomarenko,Sonina,Shestova,1970)~The Soviet Union chiefly

undertakes the haddock fishery in the southern Barents Sea~

. ,The investigations.showed that thc existing fishery

does'not mainly effect the'stock and abundance of haddock,

because'the commercial mortality i8 greatly overlepped by
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natural fluctuations Ofthe yeat classes abundance.The

haddock s~ock in the Barents Sea dep~ndS inai111y upon t11e.

abuDdance of' Buccessive year, classE7s,growth. arid maturity

"rates (Soninat1969,1970a)~ ,
"
;. .,' The' abundance" fluctUaticins of the Arcto-Norwegian. . . .'

e,
haddock year classes are fairly great:'for fr,y ~ 250 t~es~,

, ,', The abundance of ,the haddock year classes depends
f· .•

~aiD.ly: ',~pon . thel'~ur~ival cond.itio~s {>f fry '(Son~a,1969;' .

POD~enko,197:;;HYlen and D~agesUDd~197';) and at:pr~s~Dt'
. ," -'., '. \'. . ,- .

timeit does not depend upon the parents stock value,size-
. .' ... '. . . . • .: f . .• ' .

agw composition' and sex composition of spawners,ratio bet-

ween recruits and second spawnees in population and extru':'. ,

ded eggs'(Son1Da,1969,1970a,1972,197';);

The efficiency of haddock fishery in the southern Ba­

rents Sea depends UpOD the'stoc~ Dta~e,distributien and be~

hayiour of fis~,chief'ly (Sonina,1969,1,970b)~'The 'coef:ficient'

of,cbrrelation between the,yiel~ taken by the Soviet steam .

_ trawlers and their catch (stock' index) per one hour trawling ,

t~en in the soutnern .Barents Sea in 19.50-1963 ccinstituted '
, ,

+0·89 ± 0~05. ~he:greate~t catch~s, of ha~dock.for ~he ~~riod

änalysed ~erc takcn.inthose yenrs, ~1954,1955,1956,1957t1961t

1962,1965;1966,1967,1958;1972,1973) ,when the' stock· was ,fairly ,. - ". , . . - ..

"great'. In 1952':'1968 in 'most cases 'the abunciance ,ä.nd at"ock oi" "
cOI!1lIlerciSJ: stock of haddock were"on the ave.r~ge ·and good~ievelst

beeaüse in these years~the'abundantye~Classea daminated in
~

'stoe~· "
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I,n 195Q-1964one strol1g~six rich,four average and four .

poor.year classes were registered (Table 2)~ The year

classeswith the greatest abundanee we rarer. tothe

"stron~~ ones. The next symbols for year"classes ~:
• a • '. ..

~'rich",;'av~ragen and"poo.r"~.In 1969-1971 the abundl:lnce
'. .. .

anci biomass of the' commerc1al b.addoek stock in the Ba-. .
rents Sea sharply decreased becaus.e cf scanty of;t~e 1965,

. .. .
. .

1966 and 1968 year classes~ In these .years the .haddoek e
. yield in.the Barents Sea eonsiderably. rcdu.eed.. Howe:v.er,

. .

in 1972 and 197~ the abundanee and biomass eonsiderably
, .

•
inereasad beeause the haddoek of the abundant 1969 year

class reaehed the.eommere1al size and theiryield was

reeord. In 1972 and 1973 the.Soviet vessels took 176 and.

186 thou.t.of haddock,that cxceeded the maximum yield t~­

ken in 1956,whcn thc spceies of the abundant 1950 year

6lass 'at the ,age of 6 years con~"tituted'thebulk of ~a't­

ehes~ In 1973 the haddock abundance in the BareIits Sea was

on considerably high level. 546 specimens were registered

in the.mean weighted eateh per one hour trawling,that ex­

'ceeded'the, indexes of relative abundaDce of population in

all the previous:years sincc 1927 (Sonina,1969).The 1969

,year class of.haddock was greater than the 1950'one,which

" up to the pr~sent tiI:l.e Wa3 eonsidered to be the most abun­

·dant for the last 35 ycars. So~if the species of the 1950

.year elass st the age cf. ~ eomplete.years constituted'137·?

., speeimens .~ the mean weighted eateb. per one hour trawling

and a't the age of 4 years - 193·7 speeimens,thenthe 1969·
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yea~class haddock at 1:ihe adequate age eonstituted

252-5' and :;00-2 speci.mens'~?Spectively(Table3)~ The. ave-
, ' .

~age'catchpe~ one heur trawl~g 1:iaken by the Soviet s~eam

,tra~lers. in .1972 and·1973··was twiee higher 'tb.an iD. 1953
'l~~ ~ • • .• •

'. and1954·- ~·3· and3-2'ae;ainst 1-1, and1-6 eentne~s•

. Compared tethe previo~ year .. in 1974 the abundanee

elf population eonside~ably decrease1._ So,if in 1973 in llay .

and June, in the' eoastal areas 666 spocimens wc~e reglstered
, . .

'i1i ~hemean cateh pe~ Olle hour 'trawling, then in 1974 - ..

193 sPeciDiens~

. In 1973 the species ef the ab,undant 1969 and rieh 1970

year classes of 31-50 cm long dominated in population~ ,The

species of 1:ihe'1969 year elass'conotituted 68-0% in tho

catehes,andthose'of 1970 - 20~?%~

In 1974 the catehes cf haddoek in the 30uthern Barentn

. Sea mai.nly consisted of 'the .1969-1971 year claoses spceies

of 31-55 cm long_ The species ef the abundant 1969 and rieh

1970 year classes constituted the same pe~eentage : 39-5 and.

39·9%~ The haddoek of the 1969 year elass was registcred

in greater quanti1ii.es than these of 1970 end 1971 year

classes~ Consequentl~nin1974 thc ab~danee'of species ef.

the streng 1969 year clans conniderably deereased,that ea­

use~the abundance reductionof immature .fiah population~
. , '.. . .

The .investigations showed that1:ih.is took place.mainly in,

conse'quence 01' carly sex maturity ofthe 1969 year clasa

species' a.nd transport 01' 'mature fish !nto the spawning

. : stock.t
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It 15 kDown that; sex maturity o:f fish depends upon· .

their. growth rate~, Fas'!:;er the b.addock gt'ow,at earlier age
• • ,. I •

~,they become, to be matured and earlier m.grate tram. the' Ba-

rent5 Sea (Sonina,1967,~969)~

In thefilties-sixties the slowe~1; groWth. ~as observed
. ~ . . .

for the 1950 and 1951 year classes haddock (Table' 4)~In this

connection the species cf 'these ~ear classes as a whole

reached the maturity at the age o:f ~7 years and inhabited

in the Barents Sea up to 8-9 years ol.d~ Compara'tively lew.. .' .

growth rate was typical. :tor, the species o:f. the ,rlch 195~

1961 yearclasses and they also matured later than those

of fast growing year classes and occurred iil the Barents

Sea up to 7-8 years old. On contrary,the haddock cf the.
, .

1956,1957,1963-1969 year classcs·had the high growth rate.

'The species of thc 1956,1957,1963 ~d 1964 year classes

. reaehed thei-7' maturity at the age of 5-6 years. Mueh.. ear­

lier the haddock of the 1967 year class matured. The males
, .

of this yearelass at thc age cf 4 years eonsti~ted among

the reeruits on spawning grotinds over ~,and fcmales - ab­

out 2,5% in sa.mples colleeted (Sonina,1972) ~ .

, The 1969 yeur elass species were eharaeterizcd with

,approximately the same growth ratc, 'as the haddock o:f the

1967 year elass and they reaehed their maturity alsocarly~

Thcy started to spawn 8t the age 'of 3 yearSja lot of fish
,

matured at, the age of 4 years and,on the whole, they beea-

me·matured at the age of5 comp1cte years.

6
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'The ~tudJ1Dg,cf the ~pawnirig pop~ation of haddcck '

,showed that.1D1973 thespecies of the 1969,year elass at

the age ~ 4 years ecnstituted among the r~eruits 85~5%~
- ... . .

, B~Sides,the haddock cf thiS year class at the age 'cf 4 years
sPawned; fc~ the'second :time (4~1%). In 197~ th~ h8.ddock 'of

the 1969 y~ar class' ~o'd~ated among the ree~t"s':p~

p~ation (94'-,5%) ~an~ among th.e see'end spa~ers 'the· species
, ,- , '

cf ~hi~ year ~as8 coristituted 32-7%~

. ~ in 1973 thc n remaindern in the spawriing po:p~atioD

(59- 8%) exeeededthe'·rec.rU:1tment (40- 2%) " then .1D1974' thc
. '..

recruitment (77-9,%) wasconsiderably greater'than the "re-
.' . ."

mEdndern , (22-1%); that was the etidence of s1gnificant ~e- ' ,

erU1tm.ent. cf tb.e spawning ,haddock popuiation with the spe­

eies of the, most abundant 1969·year elass,wbich thc rc~ru-'

its population was mainly cons1sted of (94-5%). In spririg

1974 during the ~chtttYopla.nkton survey an extraudiDary"

EJeat number of' ertruded eggs "of' haddock was cb.servcd, that
" . .

_ was" uso the ev:i.denCe cf tairly great abundance of the ,

spa!JD1Dg fisb.,and 1t was eonsiderably higher thein that of

1959-1973~ Thus, the, main mass' cf ~i5h of tb.e 1969 year

class,r~ach~d their maturity a~ the ~ge'ot 5 years and

nu.grated awa:j trom the Barents 'Sca~ In -1975 the specie~ of'

the 'rieh 1970 'and'average 1971 and 1972 'year classes con­

~~tu~ed ~he b~ ofh~ddock catches in tb.e Barcnts Sea~'
.. '. ..

In 19?6tb.e population will recruit with the speeies" of. the '

rieb. '1973 "year 'c,lass~ Tb.us, in 1975 ~d '1976 'tb.e haddock :.

~tocks will ~e on 't11e ~ver~ge'l~el and"in irit~rests of

_ '. ration~ e~i~ra~on. the anntiaJ.· yleld lntb.e Bar~nts Sea

.. ' .
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in "these years ean cons-titute 100-;.120 thou.:..t~. .'.
:' .'

CONCLUSIONS
. ,

1~In195O-1974.the abundance and:s"to~'(biomass)cf'

, haddock:' in the Barents Sea were on the comparatively' high.
'. .. _..' ,..".. .." .. '.

leyel~ The population was~ rath.er regularly recruited' with"

tho 'a?~d.D.nt,year classes~ F~OI!1 '195O'to 1973 two strang; .

eight rich,seven average and seven,poor year elasses were e
registered~ .• ' ... ". r

'8

2~Commercial stock of haddock depends upon the,aoun­

dance of,successive year·classes,reeruited·the commercial
.0.. '.' • • "

stock.and upon the groWthrate of species~Thehigherthe

growth rate,earlier haddock reach the sex maturity and

~igratefrom the Barents Sea~

·3.A,close rolationship exis~sbetween the haddock

s1;'ocka ,and' their annual yield (r= +0·89±0·,05)~

_::' , .4~The' 1969,year class was more abundant than tbe 1950

o~e,that wasconsidered ~p to present to be the most abu­

ndantfor tbc last 35 years~ In consequence 'cf this in
\. . :' . .

1972,~~ 1973 tbe abundance of tho eommercial' stock of had-
. .

dock in the Barents Sea w~s the highest for the'period ~a-

,lysed~,Howevor, the 1969 year elass. h~ddock hadthe"bt8h
. ' ..

rate ofgrowth and·'·on ,the whole re~ched their maturity at "
. .-.

an.age of.5 years and ,transporte~ into the 5pa~1ng ~tock". '

,,_Oonsiderable abundance. reduction ,of the' immature' :eish in. . . . '.\ .

the.Barents, Sea in 1974 was explainedmatnly.bY this faet~.. . '" .
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Table 1

Tb.e indexes ofabundance and stock cf tb.e Arcto­

Norwegian haddock in the Barents Sea

----- ... _--- .... __ .----- ... _- ... ----- ... -'----..-_----
: Mean lengtb.: Mean : Number of speei": Mean eateh· . , . , . . '.,..

. Year : of <me spe-: wlHght of: mc:zlS inaverage-: per one .
.• . • .:. • hour trawl-

e .: eUlen, em : one. specl.~ wel.ghted eatch : ing eentners· • • per 1 hour- • ,
• : meD,g. . .· . .
• ' • : trawling • .· .. .

---~---·~~~~--~-~---------------7-
1900 33,0 625 128 0,8
1951 33,8 480 128 0,6

1952 30,2 380 264 1,0
1953 .34,8 500 223 1,1
1954 37,5 630 255 1,6
·1955 40,1 700 329 2,3
1956 44,8 950 315 3,0
1957 43,8 860 232 2,0
1958 42,4 880 102 0,9
1959 37,0 700 129 0,9
1960 38,1 700· 187 1,3- I96! 42,9 950 147 1,4
ISl62 : 42,8 930 161 1,5
1963 40,9 760 132 1,0
1964 38,3 590 237 1,4
1965 41,6 765 236 1,7
1966 42,4 850 177 1,5
1967 46,6 mo 162 1,8
1968 46,2 980 149 1,5

·1969 , 49,8 .1350 41 0,6
I970 41,5 840 75 0,7
1971

I,
46,3 II35 62 0,7

1972 40,6 700 330 2,3
197J 38,7 590 546 ·3,2
1974 43,2 925 160 1,5

, .

1950- 40,7 795 196 1,51974 11



, , . . Table 2

The, abundance of haddock year classes d::a.e to ehe

data ~ young dete.rmi.Dation end :f1she.r1' in 1950-1973

, '.-. .- - -. __ - ~ -. -. ... -.1-. -. ...'-. -.. -. ~.
•

.
.• A.verageRieb.

..Strong ,.- - - -. - --- ~ .- - -- -. -. - ~ ---,-- --- -- ~ -- - ...... - - ... -- ~ ..
1950 I$! I952 ...
1969 1953 1958 1954

1956 1963 ,1955

1957 1964 I902

I959 1967 1965

I960 I971 I966

I961 1972 1968

1970
, 'I97.3

- - - - - - - - - - - -'- - -.- - - - - - - -- - - - - -'- - -. -



'Table :3
Y ,: '

Number of the 1950-1970 year elasses haddoek at different

age" in the average-w~ightedeateh per one hour trawling

(in speeimens)
e

~--~-~---~----~-,---~--~-~----~--.
0

A g 0, y e ars.
Year,elass : 2: 3 :1 4 : 5 :1 6' : 7 : 8:9 :Over_ .....'... , • 9 '

. • •.• • • .' 1 .• • '. .'. ' •.. - -;... -- - - - - - - - -_... _.... -_... ~ - _... ,.. - -- - -.-- - _.
'1950 ' 157,2 I37,7 193,7 245,7 207,3 75,9 13,2 2,-1' 2,2
1951 27,8 I3,9 29,4 22,6 ' I3,6 4,4 1,3 0,8- 0,3
1952 4,3 13,4 10,3 12,7 4,2 0,7 0,6 0,1 0,1
1953 17,9 46,7 96,0'39,6 11,9 2,3 1,2 0,9 ' °2.. ,
1954 rO,l 18,5 9,5 5,~ 1,5 0,5 0,5 ' 0,1 '
1955 ' 3 4 6,7 8,8 - 7,9 1,9 1,0 ,0,3 0,1 .

, ,
1956 21,1 70,8· 84,2 39,5 17,5 0,6

: ..
5,0 1,2 " -

1957 26,5 67,4 55,0 38,0 ,7,1 1,70,6 GA' 0,2
1958 9,9 27,5 27,6 11,6 3,8 0,8 0,4 °l' , -, '.
1959 19,2 59,9 64,0 39,9 I3,0 3,0' 1,2 0,2' 0,2
1960 14,0 39,0 ll5,7 80,1 27,4' 10,0 1,7 0,3. 1,1
196I 4,1 69,0 119,3 64~6 28,5 4,6 1,4 0,7 1,0

- 1962 4,4 13,4 23,4 17,9 3,3 1,3 , 1,0 0;4 0,2
1963 7,4 48,7 70,0 31,4 6,6 3,7 1,8 ,0,6 0,2
1964 9,1 33,9 107,0 23',1 9,4 2,5 0,7 0,2
,1965 0,2 0,8 1,2 1,3 0,5 0,6
1966 - 2,2' .2.,7 1,7 2,6 0,1

, 1967 4,8 54,6 37,6 30,4 2,4
1968 0,6 2,9 ,19,5' 25,2 ,

·1969 I3,7'252,5300,2
1970 21,3 170,0

; .,
, I- - _.- - - - --- - - - - - _.-- - _.. - - - - - -'- _....- - - -
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" " .

.' '
' ..

. . . '

",. ~. .: .

, ' " ,!rahJ.e 4 ",'
: ~ i :.., ~

.".' '.'.1' '. • .' '. ....... :'.

'Mean,len~h. of th~ 195~19'7? 'year classes,'haddock:ati '~:_,'.':" '., '.-,~,,:
'. '. . . . . , . .'. .' ~'. '. . '. .' ..~ .:

'different aga in th.e Bouthern B'arents Sea ,(am).- .. '" .: '.
~ . ."

, ; .....

• ! • • ••

.... , '

- - -,. - - -;- --, ,~ Ä g e,f' eä Fa -'- ... - ... -- .- - - - - __ - ... -
,Year class. • • • • • • _" '. 2' • 3 ' • 4 • '5 • '6 • 7 • 8 '

" .' . :- . \:' \:', ,: '," ~ "~: ..,.,... :....._~_~ ~~~_~_L .~

..
'. I950 29,2' 33,0', ' ,40,0' 43,0", 48,0 5~;4 " 58,8,

, I95I 25,4 33,6 '" ,36',6 43,4, 49,2 56,0, ' 61,5..
I952 ' 26,4 30,8 38,3: 44 2 ' 493 ,56,0 62;6, , ,
I953 25,I 34,5. ,,40;5 45,2 5I,I 57,7 65,9
1954 32,0 34,6 40,9 45,9' 51,4 ' ~,o ' 68,7
I955 26,5 ' 34,5 ' 4O,? 45,4 , .55,7 62,4 '. 63,6,

, I956 29,6: 37,1 42,3 5I~o' ' 57,5 60,0 ' 69,4
I957' ,30,0 37,8 49';5 ,5I,O 55,5 64,4 69,6
,I958 28,4 ' 38,S' 43,9 '47,7 54,I, ' 58,8 , :,62,6
1959 29,5 37,0 '4I~0 45,4 49,6 '53,8 60~9,

I960 ' 28,4 35,0, 38,7 ' 44,0 49,2 : 56,4 , 60,9
I96I, 28,8.- 34,I ,40,7. 45,9 53,9 " 59,I 65,I
1962," 28,9 37,5 ',43,0 .51,0 56,4 ' ,62,7 ' 66,8

_.
1963 ,32,I 36,9 46,0 52,0 57,7 64,3 ?7,9
I964 29,5 ,,39,4 . .. 44',9 52,3 59,5 65,4 67,2
1965 33,7 38,4 . 46,1 54,7 63;2 , 66;8
1966 '37,5 ' ,.45,3 '52,8 59,2 62,4 ' 78,0
I967 31,3 39,8 48,5, 54,I 60,6 64,3
1968 30,1 , 39,3,' , 45~5 , 50,7.- 58,?

.1969 32,8 39,8 43,2 54,0 ,
1970' 30,~ '35,2 ' 43,8
:1971 30,3 '35,6 ., .
,I9?2. 29,5

-
.- '" . :-'" ..

. r '.
.' .' . ,.- - -- ... - ...- -- - -- - - ... - - - ~ - - -- - -- - - -- - -- ... -- - _.'. . \ . . . - . ," . . .... ' . .'
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