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ABS'l'RACT 

to the paper by KOllstantiDov K.G. " Abundl!1!lce 
Fluctuations of Fishery stocks of Cod and Had~ 
dock on the Grand Bank of Newfoundland " 

On the southern Grand Bank of Newfoundland and on the 

St.Pie=e Bank the abundance of fisher;r stocks of haddock 

inoreases after hydrologically warm years, when the most 

abundant yea:r classes appear. Con"I;rar,y. anomalous cooling of 

water masses causes the redUction of haddock abundanoe growth. 

It is pointed out, tha"~ the invel-'se propori;!oual dependence 

with correlation coefficient r"- 0.66 is between the alnmdan­

ces of cod IIDd lw.ddock on the GrlllJitd Bank. The equation expres­

Sing this dependence approximately permits to foreknow the 

expected cod catches bal!led OD the actual haddock catches. 
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=:f'.=-... l[:::" , .. s:::;es:Jrnc:r;.t on the young cor.unerrial f::"shes 

or- t::-_t:' ::~:-6,LQ ['cw:foU~1fnrYld Bnnt ShO"Ned th",:. the abund.an-

Ct of sad :lear clacs88 ~-:.nd beer. fluctuntcd wi thin a 
• 

rp..tl:or cc;.sirlerc::ble r~TI0e. J·I.S it is seen frow Table 1, 

t~~_E :;,) .... :.:-...[: coc .. '=1".1snt:' ty of the rich year classes on the 

poo~ year C~ESGe8. 

It .s:-.J1;.:'~ je pointed ou·~ thRt not all the populati-

·:J7lS c: .'_~:"':-.ti-.:: :-nr: V'/8Te eharacterised by similar sharp 

cael p~pulAtion9 from the Grand Bank. 

c:ms::'-'_e:"ab~y s-;;able (Bu18tova,1968; Y.onstantinov,1969; 

POGtola.}:;:,·, 1971); t:l£ cod abundance ratio between the 

r:'chest an(: ;:.oorest ~rear classes VInS not higher- than 

1: 5. 

"ell-<i€fine,-~ fluctuations do naturally affect the 

cod fishery on the Grar .. d, Bank. For instance, the ext­

:"e~e abundar.ce of the 1964 year class (~able 1) CBU-

se,: -:~J.e in0rease of cod catches in DivisiOll 3NO from 

80 thed.t in 1963-:1966 ;6-220 thed.t in 1967 (Pinhorn 11; ._ ._....... • .......... ' ,...L_"_" __ '_' 

W<llls, 1970) • 

• !.-,. .Jet 0::' :1l2YlY pcpulat::'ons showed that the abtmdance 

of fisneS-Gi:t.wne.:-s (:oes ~·.ot L;·t:Lcebl~' l::1fluence UPO!'l 

6.l':d '1966 the n1.UUoar of vLatured fishes in Lal:'lrador cod 

population was co,,-,parati'lcly lovi (I!ostelaky ,1971) ,how-

ever, tr-€ ric11Got genera:ti"ons appeared just in these 

years. It i.e seen fron; '2e.ole 2,representing th~ 'quan-

tity of the youne in Division 3K,where the Labrador 

cod dis-!;ribute at the age o-r 3 j-eare. -- __ .... _____ ._- ..... - .- ---:--~. __ _ ~ ____ .-.t:. .. __ 
There are the ~ea50ns to consider that the abundan-

ce of t!" .. e year clasbes is determined by the envitorLTnen-

tal ('or:c:.::'-:;ionB,~f~ectcd the eggs,l?.rvae and fry survi-

..... al. ':'er;;p:e~.ar: C195~) s11cwed that the abUllt~ant had.dock 

:'-£;ST' .:l:'..~s€;:- c,;:~eG.I'e~ 0n t::.e Goutl".Le:r-tl Gran-~ :genk during 

the warmir:g up 'J"? watey masses. In,::€;c(l,,:'n May 1966.1967 
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an increased water temperature was registered on the 

GCv_t~-:_er:~ C:·:::,m~G :3ank (T;).':-le 3), Cond durine; those years 

fa t:~Jy r.:.cL hnc.:"ock ~enerEl.tions appearecl in Division 3P s 

(Table 4). 

In the se"8 of the European ;;orth both the cod and 

h[',_~r.:lr2.k f::':::-C a13G cllc::.racterised by the hic:heut feclmdi ty 

~n 1l,ydroloc'::cally warm ye.arG. It is 118CC888X'Y to r::en-

·:~:"cn that the distr::'bution of these fishes ir.. the North 

Suroj;.-€.:8.:-, Seas is prr:_ctically similar. Both cod and h8.d-

dock occurred in the southern Barents Sea,on th~ B~ar 

Island-Spitsbergen Shallillws,off the NorweGian Coast, 

In oontrast to the seas of tl'.e North European Basin 

the areas of maso distribution of cod and haddock in 

t;!e :Northvwst AtlE.ntic de not coincide. 

F '. e her y are a s of cod and haddock,i.e. the 

areas,where these species are of P, a r a In 0 U n t 

c 0 ill mer cia 1 val u e s.re shovm in Fig.1. 

Certainl:'l,ccd :~tstribution also covers the area south-

ward of Gahot 3trait up to the coast of New Jersey and 

North Carolina States (Wise,195S). Rarely haddock oc­

curred off the Greenland coast (Meyer,1961,1962,1964). 

However,in the present paper the problem on dynamics 

of the f ish e r y s t 0 c k s is considered, the­

refore we are interested only in the area of mass dis­

tributio,l of cod and haddock,where they always (or pe­

rioaically) dominate in the fishery catches. 

It maybe affirmed that on the Grand Bank (to be mo­

re precise,in Division 3NO) haddock inhabited off the 

northern boundary of their mass distribution. Warming 

up of the water masses on the Grand Bank of Newfoundland 

approaches the habitat conditions of haddock to be the 

optima.l (typical for more sOl,lthern areas,where the cent­

re of the range is situated). No wonder that namely in 

hyjrologically warm years on the Grand Bank -the most 

abundant haddock year classes are re~istered. 
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]f'C.A.l[-~ n.SGes;-;mcnt (In the young commerrial fishes 

CC o-? sod year {~laG8e8 ~:..ad been fluctunted wi thin a 

t:_E ~,-()i:;.t .. C cac. q-:.1Bnti ty of the rich year classes on the 

poor ;-{ear c::"BSE8C. 

It 13::011:,";- be pointed ou-~ thAt. not all tLe populati-

O!lE 0:: "',-I;::"rnti;:: ~(lr: w~re characterised by similar sharp 

::11:~tU2.-';~;:';-.8 P.C the God populAtions from the Grand Bank. 

e:ms~" e"r,b~y 8~able (Bul~ tov,," , 1968; F:onstantinov, 1969; 

P08tol8.~:~~, 1971); t~1( cod abundance ratio between the 

r=-chest ant: poorest ;ycnr classes was not higher than 

Well-define" fluctuRtions do naturally affect the 

cod fishery on tloe Grar,d Bank. For instance, the ext-

::::'2:11e aOul1·iar.ce of the 19611- year class (~able 1) cau-

.3e\~ "::':-le inc.rease of cod catches in Division 3NO from 

80 thsd.t in 1963-1966 

Wells, 1970). 

tG' 220 thsd.t in 1967 (Pinhorn & 
.. -> ...... - ...... • 

A aet 0::' :am,:! pc'pulat:ons showed that the abundance 

of fishes-spe.wne.rs (i08'3 not nnticebls i':lfluence upon 

th0 3trengti: of tj"_8 prncen:;r. For instance, in 1966,1967 

ar~d 1968 the number of Itlatured fishes in Labrador cod 

popula tion was C OEP""" ti -rely lovi (Jjostelaky, 1971) ,how-

ever, +.rE ri(;ileot generations appeared just in these 

;yea:rs. It ~s seer1 fro!"", S:2ble 2,representing the quan-

ti ty of the ?'~ .... UYJ.e in D2.visiQn 3K,where the Labrador 

cod dis~ritute at the age of 3 ;,'ears. 

There are the ~ea5cns to consider that the abundan-

ce of t!:e year clas8t2s is determined b~l the envi~onmen-

'f!~~l. ~emp:"'e~.all (195~) sLJ.C'-.ved that the abm:C.ant hatidock 

~:E:SY' .::180[;8(::" L1:t=,ec.re,j on t:-:-.e southern Gran.1 Benk Quring 

-:;:-.1.8 warming up -J;: \'later masses. In":~Ecd,::n May 1966,1967 
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0ontrary,for the reproduction Jf the Grand Bank cod 

-:. 1: ttle Im'ic::- te:nperature is favourable, thFit is typical 

!'or !:'lore norti.-..ern a~eas of Atlantic • 

• 
Tius,the abundances of cod and haddock on the Grand 

sto~~CG inC~8ase it is naturnlly t~ ~xpect for harlj~cl~ 

stoc~':G ~,e0:"'Ga3e and vice ~ic!"sa. To cnl;.trol €this it is 

~1e(':I...";;sar:' to ll6.~rC the assess.'"Jcnt on catches statistics. 

the cod and !-.a.ddock catcheEl are repre8cnted, the tiJ";le ~jca-

Ie is dIsplaced by one year;it permits easil"' to conpare, 

for pJ:a;"ple,the catch of hedd"ol: taken ill 19:'3 with coc~ 

06. tch taken in 1951~. 

':;-L'_~r. cDmpnri[:on shows that the _~tocl::s Gf cod ane ha,1-

dock on the Cr!::H~L: Bn.:1k re2.11y fluctuate b y. i n v e r 8 e. 

Ix: particular"an unusual t1igh incre28c of cod stock£': and 

a: deep rlepression of haddock steeb:; are typfcal for the 

last five years. The start of such differences was foun­

ded in 1962-1963, when on. tlw sou-oLern Grend Bank a sharp 

cooling of wr:-';cr "8soes too].: place (Tuble]). 

It is seen from the same table, that iT. 1969 on the 

southern Grand Bank a noticeble wnI'lllinc; llP toak place, 

probably,i 7. ';ms caused b~7 "!;r:e 3trcncthening of. the Gulf 

St:r-cp!"!; a ye~r lC'lter the warmine up VlaS registerc':: c.=-f-

th€ l'io",th Europe ~nd caused the h~gh abundance of the 

year claosec of cod and l.ad~_ock of Arctc-Norwesiun stock, 

in full confe r~ni ty wi th TempI eTIJ3.n 1 S Hie'.no (19 ~-~). In 19E9 

or ... t:w Grrmd Bank of Newfoundlau'l fl poor eoa .:eneration 

.appear&@.(oIJ'ftb-le·1}.viiore:aeoo"the'St .• PfC14e'-'!lmlk a li tt.e 
_4~.~ ____ .. _ .... _ ,I 

riCher haddock generatio;;;.;--r·~gistc;-ea:-;;;;,:;;c: t-;' - ~ ~ 
1~- ·(~l~e~)·i~~>~~~ .;...~ ,.,- '.. .. .. ' .'. ~ ~;~;-~~ 

An inverse dependence between t1'.e catches of cod and 

haddock in Division 3NC C2.n be expr9sse~ b~r tile correla­

tion equ3."ti~n: 
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-'-. 1 - r.od r.atch/ne::-:::t calenoar -,ref-r. V:I_+ v 

E = 0.094; 

l' = 7.1; 
:t: 

n ::: 1G. 

:O::"',)'17.i 'Hi r:-.t:.:t'lposr.r enn be Uf'cful for approximate 

forece..Gtin.:; t:::.r: cad cntcl:.eo on tile soutLcrn Grand Bank 
,. .-. 

or l:ewroundland. 
---,- .- .. -~. 
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C:ontrary,for the reproduction 0f the Grand Bank cod 

.--, l~ ttle 10\,"2:::' temperature is favourable, thFit is typical 
for !".lore nort}-.ern areas of Atlantic. 

T";,,, , the abundances of cod and haddock on the Gran" 
F3,u}-:: have t ~ cl:.--~:,-[;() by invex'sc: in the per 10r:l of cod 

stO~l~S increase it is naturally to expect for hadclr)cl:: 

stOCl':U ~er:;"8a::::.e and. vice 7E:!'sa .. To c(lntrcl this it is 

~:owcyer,:~ t 110.[; t" retlember th~ t "·:-!.ddock enter th.e ftsher~T 

'1":'. E';::,l"'lier 8.~--:c than the cod. Therefore, i~ Fi.:- .. ? I where 

the ('ad an'l l-:!.looock catehcE1 are repreo8nted, the time r;c8.-

Ie is '~i.3pl;J,ced by o:n'~ year;it perrnits easil~! to cOHpare, 
for P::';::w'1lple, the (,3.tch of h2ddt'J~k taken in 1953 with coco 
CQi;ch tnkcn in 1951~. 

3-l'·~h cOTi1pnri::::cn shows that tne L~toCl:':8 of cod ano h2\1-

dock on tl:e :}rqr:.l:. Bnnk re211y fluctuate b yin v erG Coo 

Ir" particular, an unusual high incre88c of cod stoCk8 and 
a deep clp.pression of haddo~k stcckE: are typical for the 

last five years. The start of such d5.fferences was foun-

ded in 1962-1963,wher. on ,t~~c sou:'l:.ern Grann Bank a sharp 

cooling of wr:.~~er nasses tO~lk place (Table3) .. 

It is seen from the same table, that ire 1959 on the 
southern Grand Bank a noticeble warming up took place, 
probably,it 'Nas caused by tte 3trengthening of the Gulf 
Stre"",; a year later the warming up Vias registered eff 
thE North Europe 8nd caused the high abundance of the 
year claase,: of cod and }-,udfl.ock of Arctc-Norwe,sinn stock, 

in full confc'r-ni ty with Templer!lA.n t S ~,riewE (19~'5). In 1969 
on ~:)_e Granel Bank of Newfounnlan'l 8- poor eod ,:cneration 

,appeare@. (~~11!·1}.wb:b-ea" on: ·th6 'St,.l'4":bi'4e'"!l!mk a litt~e - ...... ~. - _ ..... _ ... .._..._ •. ____ 
,I 

riCher haddock generatio~--~~; --l::e~ist~;~d:~;;a;;~:" -t~, - -. ,. ,', . " .. 
An inverse dependence between tl:e catches of cod and 

haddock in Division :)1IC C~,rl be QXDr ~""''''' :l h '"' I • • -~ _ . ":.,:.:> .. A)'~ y 'Gi18 corre a-
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';ase,J.P. 195·8. The \'wrJ.d's noutherflJ!1ost indigenous cod-. 

J .Conseil perm.internat.e~plornt.j''1er., 

2:"'.No .2: 208-212. 
Table 1 

• 
A-·CI·~::e c:::tcl1 (:i 1Y'l'bC:::' ~ J" :~rcc~.~er..n) of the younc; cod ·a.t the 

:'lee :..:: 1, ~ i'~'~: :: ~'.::.q~,:'r: P(:7' nn~ h01..lr-trBwlinc (fish-countin8 

-----.--------7--------~---------• I ;yenr • 2 yenrs : '3 years 
Year class: • .---~.----

• 31/ . 30 . 3u : 30 • 3N : 30 
-----~----~---~----.----~----.-----

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

I 

I 

I 

41 

I 

2 

I 

6 

2 

I 

7 

I 

24 

I 

15 

2 

18 

4 

3 

4 

8 

5 

I37 

14 

27 

3 

I09 

II 

o 
3 

2 

I 

13 

12 

17 

4 

28 

6 

8 

I 

5 

18 

30 

73 

23 

37 

32 

91 

AverBGe cBt~b 'number of specimens)'of the youne cod 

of 3 yearsaee~ per one hour-trawline,in Division 3K 

(fish-counting trawl) 
------------:N~~;.;r3_;;;,;;ids--

: per one hour-trawling 
• Year class 
• 

------------~-------------
1959 2I 

1960 II 

1961 20, i: 

I962 IS 

1963 36 

I964 8 

1965 15 

1966 27 

1967 32 

1968 40 

I 

2 

I 

2 

I 

42 

20 

34 

I4 

23 
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';/ise,J.P. 1958. The v,rorld's DoutherTl.Jl1ost iildigenous cod. 

J .Conseil perm.internat.explornt.l:Jcr., 

23 t No.2:208-212. 
Table 1 

A-·':J":·~--.e 2:-7C'11 C!""l1:iC:'::' :.-:: :_Tc,,,::""·_(-_'r..~~) of -the you!:£:; cod 'at the 

'3.ee ~ ... 1, -:: i':"": -: :,-.2,.qJ..~r: PC" ",n", l'lOnr-trnvllil1[; (fi sh-countlnc 

trp.'.'il) 

-----.--------T--------.---------
• I year • 2 yeQrs • 3 years 

Yc ar c 12.38 

• 311 • 30 • 311 • 30 • 3N .30 
-----~----~---~----.----~----~----

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

I 

I 

I 

41 

I 

2 

I 

6 

2 

I 

7 

I 

24 

I 

15 

2 

18 

4 

3 

4 

8 

5 

137 

14 

27 

3 

109 

II 

o 
3 

2 

I 

13 

12 

17 

4 

28 

6 

8 

I 

5 

18 

30 

73 

23 

37 

32 

91 

-0.,..-' ..... _., .. - ....... " .. ,.<' ,.,', .. , ~#.},. .... 

Table 2 

A'lreragje cat.ch 'number of epecimene) ' of the youne cod 

of 3 years aged per one hour-trawling in Division 3K 

(fish-counting trawl) 
------------.-------------• Number of 3 year olds i per one hour-trAwling 

Year class 
• 

------------~-------------
1959 21 

1960 II 

1961 20 

1962 15 

1963 36 

1964 8 

1965 15 

I966 27 

1967 32 

1968 40 

I 

2 

I 

2 

I 

42 

20 

34 

14 

23 
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Table 3 

V;ater tempcr8~.T.r0 in the O-?OCl Tn layer (between 42°40'N,50015'W 

and lI-2°J511~ ,::;;0°15 I'U) on tl:.c southeT'n slope of the Grand Bank 

of Newfoundlan,':_ 

- - - - - - -.- - - - - - - - - - -.- - - - - - - - - - -. . 
Yc~r 1,~onti1,date Temperature (OC) . . 

-------~----------~----------

I958 ;,lay, 25-26 3,78 

I959 ;,cay, 28-29 I,IO 

I960 June, I9-20 I,28 

I96I l{'aY,26-27 I,52 

I962 May, 24 0,88 

I963 May, I5-I6 0,99 

I966 June, 13 2,77 

I967 May, 7-13 2,70 

I969 May 24-25 3 •• 7 

Table 4 

Average catch (number of specimens) of the young haddock 

at the age of 1 and 2 years per one hour-trawling (fish-

"ounJiEIL t.Ea!!lllr~Dlvlsl0.!! lP _ __________ _ · ~ . , . . 
• • Year class • 1 year : 2 years · . · . · . -------------------------

I964 55 

I965 13 If I 

I966 IIO I9I 

I967 183 16 

I968 25 IO 

I969 35 38 

I970 32 
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.•. ..._ ... Jkmu~l catch 6n f!\Qtric tells .10") ~ 
, - ------ - " 

~ 8 

\ 

..... ..... 
"I 
I 
I 
J 

I 
I 

I 
I 

I 

\ 
\ 
\ 
\ 

\ 
\ 

\ 

I 
I 

I~ 

\ 
\ -7' 

\ ~ 
~ __ ~ __ ~ __ -L __ ~ __ ~ 

Fig.'i. Fishery areas of cod (I) and !:.addoc;, (2)- in 

the Nc.r.J:,;nVlest Atlantic. A9 
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F:'C.2. Annun~. ca-tche.s of con (801id line) and 

hac1{locl: (dotted line) in Division 3~;O. 
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_ _ _Jjpnll~t_C'8tc~ __ fut metric tCllSJ4 10
1
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a 
Fig.'i. Fishcr~' areas of cod (I) and !"~addock (2) in 

the l'~or-'ChV!est Atlnntic. A9 


