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FO~0cnsting o~ Amlual Catch of Cod and Haddcck in the

Barents Sea

by

V.P.Ponomarenko

'fore tho ente.ring 'a fishing stock;'

2) Jorecast cf possible catches' of cod and haddock at'the prosent

lovel of fislung intensity;

3) estim~tion of thc portion cf the catch to be taken by the 50

vict Union from thc total limit of thc catch providedthat there

renains long-term roean level of fishing effort, observed in 195~

1973.

Probability that an error of these forecasts 'does not

gei; ou·t boyond 20 % of aml'litude of a forccasted value i3 about .

80 %.

It was calculated that' the abundance of cod in 1974-1976

HilI be at thc level of maximal years and provides for an annual

c3tch of ~ish not less than 900 thousand-1 million tons.
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Forecasting of An~unl Cutch of Cod rolU Huddock

in the Barents Seu

by

V~P~Ponomarenkoxr

Ablmdancc of cod ur the Lo~otcn-BarcntnSen stock fluc~t~

~d;cs stoudil~'~ Fluci..-uat:tons, in :::to<.;ks,amplitude of' which is

·rather high, are duc to constant changes in ,the sizo cf L'Gcruit-

mcnti 6onnc~ted ....lith thc crap of fishes. Increasc in' t~lC fishin'3

stcclw und hence i11 cut'chen in 1968-1969 in JGhe southorn Barcl1ts

Sea emd inthe, Beal.' Islarid-SpitL':'be.i~gen ollelf aren,und in 1971-

197? off' thc nO.I.'l:ih-western coust of Uorrmy. was due t.o 1963 und

1~64,yearclasses~ Thc succeeding 1965,1966 und 1967 yenr classes,

.Vle:ce l)oor. This fact was' rcsponsible for i::he decrcasc in ,cutches

in the~ccdinG arean ,of cod u~til 1972. Catches blcrcnsed again

whcntho ab~dant 1970 ycar class cf cod andt~o rieh yea~ classes

of haddock (1969and' 1~70) entcred thc fishill/j stocl<. Thus fluc

tuutions in,st~ength of thc year classes fished for,lead to fluc

"tua"Gions in the catch size. This :fact should be t'akcl:l into aceoun'.

~:hen forecas~ing thc rU\7 matc.t'ial for fishcr;)T•. Accu.rD.cy 01' thc

fisheJ:'Y i'oroco.sts, in nddition to strength fluctua"l;ions, depcnds

both,upon,the decreo.se in thc abundance of thc curry-over of tho

fish stock,as a rcsult of.' cxt;e.I'Il1inution by thc fishcrY.in previous

years ,and by n'aturul mortulity. Absolute vo.lucs of. fish.:i.ng morta

lity,calctuated, by the existed methods,undoubtedly,dcpend on

fiGlling efforts, v/hila. accUJ:'tlC;Y- of calculatio11D clopcnds on tho

quolitJ'- :o:f. fishery biolosi'cal statistics. Vlhen Ußil1ß vnrious dU'lin

and. calcula:liing fishine; mortnlity by the nane notho(l, erG best, tho

x) Thc Polar Institute, rlurmnnsk, uss~.
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the' prc:1ent fishing'intensity;i'oe'. on,the ~el:;enti'on ~:t, the pre-:-'

se~t ~~~el'o~:~inhing effor't; '3.' dctei:miDation'of' the '~o~tfon':~~·,

the "catcht~ ~e ,tak~n by ~he sovi~t Union from the~otal i~~' .:'
. , .... " -

of the' ·cat~b. '(at the retEmti~n,of ,the ~rcscnt'ievel 6f' :eishiDg
~effor~ as ',·W~ll)·. ,.'., ~ .'," " , ,

tendencies' 'coiricide 'b~t not the absolute est:k\ation 'of'the 'mortai 

'lity:, ~~s' c6ul~ n~~. but'~f'f~~t'the ?C~UL'acy 'ot:E.isheri :f6~ec'~sts";'
•." Y " • " .' ~. ,-

li ,they 'are 'calcülated~by the, mothods, where' influence ,of ,ab~ol~te',

.y~lue~ Of·~is~~g.(nnd: ~afual) ~ morttU1ty', a~verse :"the' s~e": effect
• . i ...", ,. ,'.; '. '. '-, ~, 4' • .' .. ~ ~. • • • •• .' I • • .. •

on the finDJ.' result,,'of calculations as fluctuntions in:'the 7sfze,

ot'·~~~ru~~cnt.do~' 'co~se~\1'~~tiy;iore·c'as·ting of a', POSSibie' c~tCh" '.
. . • I "', . .,:

'. t ~

, 01' f~sh by the cxisted m~thods 1s hanpered' b'y ~he lack 01'" a rel~a-;

'bie estimation,of the '. decz..ease in' the ca tch-over abtmdance and,'"
-~ , .', :" ~ ,

e ~~s,olute.: ~~lU?~: of: th~ ,re'crui~,ent'of' stoc~, With', ~oung' fi~hes~' ,',',

, Shortage of ,'thEme: knowledge' 1s the weakcst, point' in ,the theory',:

,ana. P~uctice~'of''fiShe~; :to~,~casting~' In.'t~e'p;eseri1ipaper, 'equa~ ",

: ,ti'ens' '~~~sug~e~~'e'd,~or,: 1~ for~~astin~ 'Of nbSol~t~"values 'of, .
. '", : .'.' • :,'M ,.,' •. ~; :.... ," ~'. . ' . , :. ,.... . ._." - .

, cod and hri~dock crop before a year class 'enters the fishing:
.' ..,' .... ' :.'~' •.•••, _. • _: ". .. ,_ _.. .': .... i-. . ."." • • •

'stock;2. forecusting'of possible catches cf cod andbaddock at
<Of , ••• ,;.. _ • j' . ...

Strength :of cod, and. haddockyear,classesof' the Lofoten-,.. ~ " .'. . . ...... '. . .

Burents S~a stocks' 1s estimated' by ~elative indices',which are' ,
'.' ... ", ' ',. " . v. .... '. ;<'" •

'derivcd on,tnebasis of determining' the abundancoof the'botto:c,'. . . . ,. . ~.

, , fry i:ntho autunin~winter:pcriodby 'research: vesoels' of the ,p~lar
. - . ,., <'\ '

Institute, in thc ~ southernBD.rents Soa ~d in tho Bear Island-.' ,..
'. Spitsbergcn 8.rea." Strength. of cod und, haddock yeur: classes~is,-:. ". ; . . ." . .' ...

beat reflec'hcd by'the catch of ~he young at 'the 'age, of ,t;~e'~' '" ~

, yea;s(24-) ~er' tr~wl~'g hour~' I~thä present paper ~~s'catcb."
'.', "'" ., '.. . ,~',.... ,.;

, "

,. .~,'~'

, "t" \
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is take"l as "ö,' .t'eiativ~' index 'of' the abundnnce, cif. cod' arid 'haddock

Equations (1),(2)' and' (3),13uitable:ro~'forecasting~f

',absolute' a~oundq.Dce o,f'the fish specic's'mentionedbefore the1.r
. .' .

enterulgthe :fishing: stccla>; are deriv~d :trom the relo.tive'.~·s"Gi~ ",

mo:tions·,of-thest.N,mgthtsiven in Tabio,'1',and quantity 'of, cod an'd
'. .'. .

haddock &t the age'ef throe'years 'for the 1950-1970,year classes t ,
.." .; ." . ,. .. :.' . . '

co.lculo.tcdby'VPAmothod and'given' in the North-East Arctic'~ish:'"
, ' ,

, . ~..

. ' .... '

;" .... . .~

, where~x i8 a relative index of :the'cod yearclass' strength,cat~b.

,ofthe' young' ,~tthe ageof 2+ years per trawiing hOUr~take~
, '

'by' a'.PINRO ,,research' v~s~el i11 the autumn-w1ntc'r' period, ' ' ",

, y' in an, absolute quan'tity oi cod at the ,ago of three yeur~
:. '~ ~ .-

ofthe same"year, Cl~ss t 10~6

,,', (2)

! :

I
I,
I
I
I
I

- '

whero x 1s anre1.a ti.v4J' index of the Y,ear. elas,s strength o:f eod t .

eaten of' the'youngatthe age 'of 2+' years~er trawlihg ',~

hour by'nPINRO research veosel 1nthe autumn-winter period,

'y is, an .absolute ~quantity of haddock aii the aga :01' th.t'ee
"

years' 01' the', same year cl~ss~'10-6.

y=4~6~x+135JR=O.79 '(3)
. '

where x is arelativo index 01' the yearclass strongth of Paddock,
.. ~ ~ ~....

cateh, ofth.e, young at the aga 01' '1+ pe~'trawliD~ hoUL" by'..,

"'y~ 'ia'~ absoiuiie qUantity 'of hnd.doek at

;~~~':~f 'th~..s~e, yeur 'ClaS~t1'0-6~ ',', " ,
".' . .

4
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'"

., ':The"followil'ig method can 'be ,used' f6~ ·~ompiliDf:(forec8.sts

oi 'n:' pos;ible<catch 'oi :COd' .~; 'ha~~~ck~ A~·.:·the pr~~~~t:l'rivel 6:e.:
t:isni~g inten'sity, the- fishery is based, on' re~ovD.lr/of,."~i~.hes .,:.~:.~
at the:nge of 3 to 7.Ycaro in tho fod~g areaa ~nd those at·

the age .cif 7 to~o'ye~rso~'the a;awi;ing"grounds.' Tb.~,te~r':~fass-,
. " .. . ' .' ..... .'".'

es that 'vvero: fishod for irJ 1960,1961 and .1962 are sh~wn·~··Tabie.2
" .. J. .'+.... .... #.. .". '..".. ..' .

. .' ' .. :Table2 "
:- - ;

:. ,.-~ ..

'9:": .. ' .10 C", •

. ~:' .

••· .•

~. ' ",' '" ,,".' .....•

.•7 :
. ' .•6· :

. .. ".

.Age,year class

3 .: '·4:' 5·:.. " . . ..... . "." .
• • •

• Year of . :. .
fishery . ~~_. ._._.,_. ...;........:.-,,:t.;.,,:.-_• .............. _

••

'1960
1961
1962' .

. , . . .

1957 1956 1955,' 1954" .1953 1952: 1951 .. :: 1950 .
1958' <195? 1956 1955· 1954- 1953 '1952 . 1951 :
1959 . 1958. 1957 1956, ,1955 " 1954 .1953 . 1952

.'.

. .'
Estimations of thc strength' of ,;these year .classes, are

shown in Table'1~Cod at the age' of '4~'5:and 6 yecU-s weL-e'-of the. . . ~. , '.
. . .

greatest importarice in catc~es in ühe feeding areas. Hadd~ck were
. .

• caugh't., 'together \'lith cod und nade up .about 20% of t:J.e long~term:

.menn 'weight o~·.their ~atch. Fisties' atthe "ag~ of. 3,4 dn~ 5 years
. . ~.

nade'up.the bulk of'haddock catches· in the feeding areas. Vlhon

. dofining '. a relative. index of the abundanceot' th~, fisi1.iri'g stocks

,~f ~Od,ha~doc~.end gadidae (c'Od ~nd hadd~ck), the rat'i~-.~e~een
.' represen~·~ti~n 'of 'cod a~d ·haddock und ,th~ir'a6~ ~om:pos:I.tion .were

',' ..take~ into'accoUnt: (Tablo 3).: The'indice'~ of, ~he ab~d~'~ce we~~"
'. <' • ...

'correiated then '1ith cod and haddockcatchos 'on 'the c~mpute.r:·.·;

. "iM:I.r-2"· (~~bies' 4' und 5) ~ Thc mothod :~f foi-e~astiJig ~f ca.tches '.
. ~. . . '. . ~. .

., ' . ..·t . '"

can be' us~d only in the ca~e if' we assUme that thefishing efio~t '

····5,-'-,.... .



;wil~ ~hunge TIit~in the ranGes it changed during 1952-1973. As Cl

, result, thc follovli:ng progl10s'l;ic equations we=:e obtaincd:

( LJ-)

,here x i6 the.ubundanceindex of cod stocks all ovar thc area,

y is t11e catch of cod tc.ken by all the coul1tries (thousand

tons) in the fecding area5

- ..~ll 2C:""" '+ 068 R-O' ' rj7
J-~. /A ~ , - .{

, wllere x is thc abundance index of cod stocks in Suburen I,

.y is the catch, of cod talcen by all thc countries in Sub~ ,·e
area I,thousand tons

(6)

where x in thc catch of cod taken by all thc countries in Sub-

urea I,thousand tons

y in the catch of cod taken by all the countrics in the
, ,

feeding areus,thousand tons

y=3;l~1x+ 158,R=O.80 (7)
. .

where x is tbc abundonce inde~of cod stoC&S all over the area,

Y.. i3 t11.e catch of cod tuken by thc DEBil-, thousa.l'ld tons

(8)

whero x i5 thc catch of eoel taken by t11.o USSR, thounand tons

y i8 the catch of cod taken by all thc countries in t11.e

f'eeding areas,thousand to.ns

(9)

G

.l7herex i8 tbc catch of cod taken by all thc countries in tbc

f'eedirig areus, "l:;housand tons

y is the catch·of cod taken by all the countries all ovar
. .
the fishing area,thousandtons



Y=3. 38x+24,R=O~64 ' .(10)
, '. .

where .x is the abundance index oihaddock ~tocks :,
....

y is the cateu of haddoek taken by the'Soviet Union,

thousand' tonä. : .....: ., ,". .~ .
. , . .

y=1.2x + ?? ,R=O;96

wherc' x 1s the eateh.of haddoek takan by. tho S?viet·Union,.

thousand tons
"

Y 1s the.eateu'of haddoek taken by a~l the eountries all

e over th,e fishing area, thousandtons

y=O.6x-146,R=O.87 (12)' "

v:here x i5 the eateh of eod taken ,by all the eountries, alt ,ovar',

" , the f'ishing area,thoUsand ,tons

y i8 the eateh of eod taken by the Soviet Union,thousand

tons

where x is the enteh of 'gad1dae t~ken by '0.11 the countries all

over the ftshing area,thousand tons .
. ,

y i6 the eateh of gadidae taken by the Sovi,etUnicn, thou- ,• S'and tons

y=O~7?x-54,R=O.96

(13) ,

. (14)

where x i5 the eateh of haddock takenby all the countries all
, ,

over'thefishing area,thousand ton~,

y i~, the crteh of haddoek takan by tho Soviet Union, tliou-'
. : ~ .."

sand tons.

Seientistsof the Polar Institute make fishery foreea.st,s ,":'

. '. ·according ·ta the equations :of ,this. "tiype during.1ast ~8 'years~ , ...



Accuracy of. forccastG i8 oatisfactory : uppro~imately"in 8~;

the depul.'tur.e :>:i7 "iJhevirrual index from the foreeasted ene

dOGS not get. 0:11; beyond 20Jj cf <lw.plitudc of flue"tun Gions D1

the total catch. Rela~ive indices of thc abundance and ca~ch

of cod are compared in Fi~~e 2. Relationship be~Joen total

eatch ~Dd tue abunduncc 1s clearly scene Prognostic catchen of

cod for ·197L\·,1975 and 19'16 are given ill the same figure. Fie;ures

for 1976 ShOlUd be refined. It is clearly seen tha~ the abundance

of cod in 197L~1976 will be at the level of maximal yoars and ~

provides for an annual catch of fish not loss than 900 thousand-
h

ono.billion tcns;760-980 tousand tons will be taken in the feed-

ing arons '.

•
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Headings for }"igures

to the paper by V.P.Ponomarenko ItForecD..sting of Annual Catch·

of Cod [lud Haddock in thc Barents Beau

Pie; ~ 1. Relationship betwe,en catch of cod und haddock a:t

thc age of three yoars per trawling hour-by a PIlffiO

research vessel and absolute ubundunce of fishes of

the same year classes at the same age.

I - cod,2 - haddock.

Fig. 2~Relationship between .relative index ofthe abundanc~

.'

and annual eateh of cod.

1 a I'elative index of eod abundance in Subarell ri.·

2 a relative index ofeod stocks all over thc soa;

3 - eateh of eod tuken by all the countries all over

the fishing area;

4 - eatch of haddock tuken by all the countries in

the feed1ngareas;

5 - eatch of eod taken by all the couutries in Sub-

area I;

6 - c~tch of cod taken by the Soviet Union.



'1?able 1

Number of cod and haddock at thc ago of thrce
years per trawling hour in the au·~u.rnn-Vlintcr

poricd taken by the PIliRO research vcsscl, specimens

- - - - - - ~ - - - - - - - - - - - -. - - - - .-. - - - - - ,. 0_. _ _ _
Year

.. - Cod
.

': Haddock·•
:AIl B:i;8a tli~

.· •cl&ss :Subarea I" :Dj.vinion IIb : Sub3rea I
---------------------~-----------

1946 5,8 5,8
47 21,0 3,7 17,5 I
48 ' 18,! 19,7. 19,2 32
49· 29,4 5,9 23,6 I
50 76,1 40 t 2 .74,5 247
51 6,5 2,2 6,4 . 19.
52 2,8.· r,o ·2,8 . 5
53 10,6 1,7 8,8 40
54 5,6 4,9 5,6 7
55 8,7 12,3 9,2 3
56 .10,3 21,0 13,6 18
57 -11,8 16,a 13,1 9
58 15,7 24,3 18,9 4
59 176' 14,4 16,2 14. ,
60 , 9',3 18,7 13,2 40..
61 2,3; . r,8 2,0 50 •62 7,0 3,6 5,5 3
63 '21,3 120,3 75,6 9
64 49,0 45,3 46,3 12
65 0,5 0,2 . 0,4 I
66 X,5 0,0 1,0 I
67 1,4 0,3 1,0 13
68 6,8 r,o 4,6 I
69 10,5 . 6,0 8,9 69
70 74,3 85,5' 78,8 38-

·71 37 24 32 (3)
72 .(34) (15) . (27) (2)
73 (32) (10) . (24) '.' (2):

note: . Figures that should be rofine d

are shovr.n·in brackets
:10
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Table 3

Relative' indices or theab~dance of th~ fishing stocks
of cod and haddock

Ye~; ;:r -: - S~lb;:r;a-I- - - - - - -':Dlvlsio;:Äii over-the-fIshing-a
fishery :-Cod :haddocl~ Total : IIBOod : Cod H?ddock: Total- - - - ~ - - - - - - - - - - - - ~ - - - -.- ~ - ~ - - - - - - -

1952 45 7 52 24 43 7~ 50
53 69 56 125 29 60 56 ' 116
54 124 53 177 ; 66 117 53 . 170
55 112 54 166 .' 48 105 54 159
56 85 13 98 :43 84 13 97
57 20 10 30 5 18 10 > 28
58 19 10 29 ' 8 17 10 . 27
59 25 6 31 19 24 '6 30
60 25 6 31 38 28 6 34
SI 31 6, 37 50 36 6 42
62 ' 38 6, 44 62 46 6 52
63 '45 12 57 55 48 12 60 '
64 43 21 64 ,57 ,48 21 '69
65 29 19 48 35', 31 19 50

e .66 19 12 .31 24 21 12 ,. 33'
67 31 5 36' 126 83 ,5 88
68 77 4 81 169 127 '4 131
69 71 3 74 166 122 3 125
70 51 3 54 46 48 3 51
7! 3, 3 6 I 2 3 '5

72 10 17 27 I 7 17 24
73 19 22 41 7 15 22 37
74 92 22 114 93 92 22 ·114'
75 (122) (9) .(131) (116) . (120) (9) (129)
76 (145) (I) , (146) (125) (138) (I) (I39)
77 (103) (49) .(83)

. note: Figures"that should bo refined are shown in brackets

11



, i,rable 4

Catches of tho Lofoten-Barents Sea cod, thousand·tons

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

Year of : all over the :In the fee- ~n Subarea I : Taken by

; fishing urea : ding areas . : the, Soviet '
fishery

•: .: : :. Union
-~---------~-------~---------~~--

1952 874 630 524 285

53 697 547 443 296

54 827 697 598 435

55 1149 985 831 552 e
56 ' 1345 1112 787 ' 582

57 794 :657 ·400 . 283

58 ' 764 611 38e 268

59 745 566 323 235

60 63! 476 381 214.

61 781 632 410 325

62 910 770 ' 549 477

63 778 660 547 418

64 438 329 203 181

65 444 345, 241 152 '

66 484 349 292 170

67 573 444·· 323 ' 262 -68 1074 911 '642; 676,

69 1191 936 670· 611

70 876 636 551 276

71 705 369 312 142

72 569 230 197 94

73 801 587 501 387·



.----------------- - - - -

-Table 5 .,,~(.- .
"." .

Catches of the Barents Seahaddock;"tho'usaiid t6~~" " ;-'. .' s:. ,. - . , ',

: . ., ..- - - - - - - - - -- _.... - ... - - - - - .. - _. - - - - ... - - -~- - .-',.~
Year of all over the" : In Subarea I : Taken by the
fishery : fishing ares • - • Soviet Union'.. .. .- - - - - - - - - ... -- - - - - - - - - - - - - - - - - - - - - _.-. .

e·

1952 127 . 104 . 47
53 124 ·106 '47
54 157 126 73
55 203 157 95
56 214 164 93
57 124 88 34
58 .113 ·78 26
59 88 ,59 13
60 .156 126 57
61 193 ·165 85 '
62 188 l6r 92-
63 147 125 63
64 ,99 ?9 44
65 118 99 42
66 ' 161 124 49
67 ' 137 108 ' 57'
68 182· 141 76
69 130 89 .24
70' ". 87' 59 27 ,.' ....

7! 78 56 16
7~ , ,265 221 176
73 299 257 187,.

:. _.J
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