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ABSTRACT

to the paper by Konetantinov X.G. " abundance
Fluctuations of Fishery Stocks of Cod and Haodw
dock on the Grand Bank of Newfoundland

On the southern Grand Bank of Newfoundlsnd and on the
3t.Plerre Bank the sbundance of fishery stocks of haddock
Increases after hydrologically warm years, when the most
abundent year classes appear. Contrary, ancmelous cooling of
water masses csuges the reduetion of haddock abundance growth,
It is pointed out, that the inverse proportional dependence
with correlation coefficient r=— 0,66 iz bebtween the sbundan-
ces of cod and haddeck on the Grend Bank. The equation exprase
sing this dependence approximabely permits to foreknow the
expacted cod catches based cm bthe actual haddock catches.
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iler ngsesament on the young commercisl l*shes
or. tke Irard Uewfouadlend Bank showed that the abundan-

¢e ol cod year clascses Lad been fluctuated within a ¢

o
]
rether considerable ranze. As it is sesen from Table 1,

the young cod guantity of the »rich year classes on the

Grar” Ravy wor 47-50 *imes preator comparedl to that of
-~ &

=7 be pointed oul that not all the populati-

it slhou
oms ol [\ tl-ontic 20d wore characterised by similar sharp

Tiltetuatlionz rs the cod populsiions from the Grand Bank.

Well-define’ fluctuations do neturally affect the
cod Tishery on the Grarnd Bank, For instance, the ext-~
reme apundance of the 1964 year class (Table 1) cau-
sel The increase of cod catches in Division 300 from
80 thed,t in 19631966 to 220 thad.t in 1967 (Pinhorn &
Wells,1970).

4 set of meny pcpulatlons showed that the abundance
of Tisnes-gpewners Coes not noticebly dinfluence upon
10 sirengiin of the progeny. f'er instance,in 1968 190/
and 1906 tne number of matured fighes in Labrader cod
population was comparatlve¢y low (305talaky,1971),how~
ever,tre richeot generstions appeared Jjust in these
years. It is seen from Tgbhle 2 sTepresenting the quan-

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

cod distribute gt the age of 3 jyears,

ek e e ik e e e ey ——— e e

There are the reasons to consider that the abundan=-

t .
ce of the year cingses is determined by the environmen-
tal con iu¢ons,hffected the eggs,larvae and fry survi-
val. Templeran {166%) shcwed that the abunCant haddock

etr slacsel appesrel on trhe southern Cran? Benk during

the warming up 57 water masses. In“ebu,‘n ay 1566,1967
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an increased water temperature was repgistered on the
southert Orand Jank (Tarle 3J,2nd during those years
fairly rich hacicck generations appeared in Divieion EPS
(Tablec 4).

In the seas of the Buropean North bhoth the cod and
hridcok s»e alsc cheracterised by the highent fecundity
‘n hyérclogically warm years. It is necessary to men-
~:eon that the distribution of $hese fishes in the North
Buropear Seas is practically similar, Both cod and had-

L

dock occurred in the southern Barents Sea,on the Bbaf

Island-Spitsbergen Shalldws,off the Norwegian Coast,
in Iecelnnd’e waters and in the North Sea.

In contrast to the seas of tie North Eurcpean Basin
the areis of mass distribution of cod and haddock In
the Horthwest Atlantic de notl coincide.

F:ehery areaasa of cod and haddock,i.e. the
areas,where these species are of paramount
commercial value =2re shown in Fig.i.
Certainly,ccd fistribution alsc covers the area south-
ward of Zabot Streit up to the coast of New Jersey and
North Carolina States (Wise,1958). Rarely haddock oc-
curred off the Greenland coast (Meyer,1961,1962,1964).,
However,in the present paper the problem on dynamice
of the fishery stoc¢ks is considered,the-
refore we are interested only in the area of mass dis-
tributica of cod and haddock,where they always {or pe-
ricdically) dominate in the fishery catches,

I* maybe affirmed that on the Grand Bank (%o be mo-
re precise,in Division ZR0) 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 haddcck to be the
optimal (typical for more southern areas,where the cent-
re of the range is situated). No wonder that namely in
hydrologically warm years on the Grand Bank the most
sbund=ht haddock year classes are registered,
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deguler assessmend on the young commercial fishes
or. the Trand Tewfoundlend Bank showed that the abundan—
T 20d& year classes Lad been fluctuated within a
e A5 11 is seen from Table 1,
the young cod guaniity of the rich year classes on the
Grond Ravk wer 47-50 times greater compared to that of
Eoor year clasgces.

It shouls ve pointed out that not all the populati-~
ong ol Shlentic ced were characterised by similar sharp

“luetuatlisns fs the cod populations from the Grend Bank,

o

¢r ingunnse,the year classes of the Labrador cod were
considterably stable (Bulatova,1968; ¥Fenstantinov » 196935
Pogstolalky,1971); tie cod sbundance ratio hetween the
richest and poorest year classes was not higher than
1:5.

Well-defined fluctuations Jo neturally affect the
cod fishery on the CGrand Bank. For instance, the ext-
Teme noundance of the 1964 year class (Table 1) ceu-
e’ “ae increase of cod catches in Division ANO from
80 t@adtﬁ in 196311966vto‘220‘ths§.t ;P 196?L£€i§@9rn &
Wells,1970).

A set ol mary pepulations showed that the aburndance
of fishes-gpewners does not noticebly influence upon
the strengii of tie progeny, For instance,in 1966,1967
ard 1968 tne number of rmatured fishes in Labrador cod
population was comparatively low (Bostalaky,1971),how—
ever,tre richest generations appeared Just in these
years. It is seen fror Zedle 2,representing the quan-
tity of the young in Division 2K, where the Labrador

cod distribute at the age of 3 years.

e e T - - —_ - —_— —— e s ——

There are the reasons to conslder that the abundan-
ce of the year classes is determined by the environmen-
tal condivlions,nilected the eggs,larvae and fry survi-
val. Tempieman {1G67) shcwed that the abuncant haddock
‘€87 slaeset appecred on the southern Granl Bank during

the warming up o7 water masses, Infecd,in May 1966,1967
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.appeared (Tables1),whereas on ‘the’ Sl P e:"ﬂr-Ba‘nk a 11tt1e
D

"'\4""

contrary,for the reproduction of the Grand Bank cod
7 1it%le lowe> temperature is favouratle,that is typjéal
Tor more nortlhern areas of Atlantic,
TAJS,tﬂe.abundances of cod and haddock on +the Granc
Pani have t: chrnze by inverse: in the perind of ced
stoziie increame it is naturally to oxpect for haddaclh
glocus deciease and vice versa, To contrel fhis it is-
Aecessary to have the assessaent on catches statistics.
wowever,it hoo th remember tu~i “:ddosk enter the fisher:-
a2t garlier axe than the cod. Therefore,in P.~,2,vhere
the cod and haddock catches are represen#ed,the time sca-~

le is displaced by one year;it permits easily to conpare,
for example,the catch of hirddnak taken in 1953 with cod
catch taken in 1954, B

"

Gush comparisen shows that the stocks of cod and hal-
dock on the Grand Bank reclly fluctuate b 7. i nver a e,
Ir particular,an unugual high increcse of cod stocks and
a deep depression of haddock stceks are typical for the
last five years. The stert of such differencea was foun-
ded in 1962-1967,when on.the souilerrn Grand Bank a sharp
cooling of wnwer masses tool plece (Tabled).

It ie seen from the sane table,that irn 1969 on the
southern Grand Bank s noticeble warming up took place,
rrobably,it wss caused by the strengthening of the Gulf
3tresmy a yeer later the warming up was regi;tereﬂ (it A
the North Lurope and caused the high sbundance of the
year classe:s of cod and lraddock of Arcte~Norwegian stoclk,
in full confcrmity with Templemsnts iews {19.%). In 1989

on tite Grend Bank of Newfoundlani e poor cod ~eneraticon

t,_—uﬂ.“*%‘_- [ PP P— —— =
rlcher haddock generation was reglstered compered tﬂr
J‘aee (E !ble"‘&i-)ﬁ:.- S TR a v e R I a7 "“‘I

M--“M *
An inverse dependence between the catches of ecod and

haddock in Division JNC can be exprosseAd by the correla-

tion equation:
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- = o
Yspq = —Ne86x, + 131524,
where Xy - nrnual haddeocl natel {(In netric tons),
Ji4q — nod catch/next calendar yerr.
Correlation nnefficient r = ~-C.GE;
E = 0.094;
-
= T4
E
n = 16.

Jeuatinu cuppoesed can be upeful for approximate
ing e cod catches on the southern Grand Bank
. Coark .

. [

Torecasnt
t_‘ L . v i
\

of Newfoundlend.
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Contrary,for the reproduction s5f the Grand Bank cod
7 1ittle lowe> temperature is favourable,that ig typical

for necre northern areas of Atlantie,

Thus,the abundances of cod and haddock on the Granc
Rani have t: chrage by inverse: in the periocd of cod
stocks increase it is naturally to expect for haddncl:
stocks Adeclease and vice versa. To contrel this it is
necengary to have the assessment son catehes statistics.
[owever,it hos to remember thot wnddock enter the fishery
At eovlier ane than the cod. Therefore,in Fi~.2,where
the cod and huddock catches are represented, the time sop—
le is displaced by one yeariit permits eagily tc compare,
for erample,the catch of heddock taken in 1953 with cod
cateh token in 1954

cuch compariscen shows that the ctocka of ced and had-
dock on the Srand Bank rea 21ly fluctuate by invera
Ir particular,an unusual high increcsc of cod stocks and
g deep depression of haddock stccls are typical for the
last five years. The start of such differences was foun-
ded in 1962-1967,when on.the souilrern Grand Bani a sharp
cooling of wrnter nasses took place (Table3’),

It is seen from the same table,that ir 1969 on the
southern Grand Bank a noticeble warming up took place,
rrobably,it was caused by tte strengthening of the Gulf
Stresm; B year later the warming up was registered «ff
the North Eurcpe snd caused the high asbundance of the
year classes of cod and heddock of Arcte-Norwerian atock,
in full conferuity with Templements views {(19:5), In 19€0
on the Grand Rank of Newfoundland a boor cod ~eneration

appearedaémab&ﬁ*ﬂﬁ,whareas on ‘the SL,FHcfﬁeﬂﬁenk a llttle

T T eas B it | .
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rlcher haddock generation was reglstered yCOmpared to

-

‘lasﬁ {T"t’ble"ﬂ‘)ﬂi ' « Ao . - R - - . _,‘-

et e S

An inverse dependence between ihe catches of cod and

haddock in Division ZNC can be sxprossed by the correls-

tion equation:
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Wise,J.P. 1958, The world's southerrmost indigenous cod,

J.Congeil perm.internat.eiplorat.mer.,
2%,Mc.2:208-212, ‘
i Table 1
[ ]

erene crteh (number of rpecimens) of the young cod ‘at the
age 5T 1,7 a0l 7 oyoars per onz hour-trawling (fish-counting

tranl)

Year clase | ! Jeaﬁ -; 2 yeirs g 5 yﬁars
e i OF_ 330 3w 30 ;3§ : 30
I959 8 I
1960 3 0 2
1961 4 3 I
I962 B 2 18 2
1963 I I 5 I 30 I
I9%4 41 24 I37 I3 73 42
I965 I I I4 I2 23 20
I966 2 IS 27 I7 37 34
1967 I 2 3 4 2 4
1568 6 I8 I09 28 91 23
1969 2 4 IT 6
N 1 Y XS ST
o Table 2

Averege catgh ¢number 6f opecimens) of the young cod
of 3 years aged per one hour-trawling in Division ZK

(fish-countihg trawl)

— e o ol e e o S UEF IR ST e mah wm TED GmE A W G Amm e e e WA

f Number of 3 year olde

Year class ; Dper one hour-trawling

1959 21

1960 11

I96I . 20 .

I%62 15

1963 36

1964 8

1965 15

1966 27

1967 32 | .

1968 40
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Wise,J.P. 1958, The world's southerrnmost indigenous cod,

J.Conseil perm.internat,explorat.uer.,
Table 1

A’C]’T‘;e ortoh (‘-1'-”'1'!;‘.{):- [

rreateenn) of the young cod at the
20 LT A, et T oviars por ane hour-trawling (f£ish-counting

— A Ak m Em e e e e mE S e e e o R e ok m e v e men mmm e mmm m e e e

Year clazss é ! Jeai ; : yeﬁrs ; > y?ars
eemo o2 ¥ 3 30 23w 2 30 _:3® ;30
1959 8 I
1960 3 0 - 2
I96I 4 3 5 I
I962 8 2 I8 2
1963 I 5 I 30 I
I964 4T 24 I37 I3 73 42
1965 I I I4 I2 23 20
I966 2 I5 27 17 » 34
I967 I 2 3 4 32 I4
1968 6 I8 109 28 91 23
1969 2 4 1T 6
ek 1970 .. o B o Lain e e - _.... R
k. Table 2

Averege catgh {number of specimens) of the young cod
of 3 years aged per one hour-trawling in Division 3K

(fish-counting trawl)

e S Em mmm umm e e e MR SR e e e S e b e e e b o G e

Fumber of 3 year olds

Year class ; per one hour-trawling
1959 et
1960 IT
1961 20.
I962 5
1963 36
1964 8
1965 I5
1966 27
1967 32
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1968 40



Table 3
Water tempersttre in the 0-PN0 m layer (between 42°40'N,S0°151YW
and 42°551¢,50°151%) on the scuthern slope of the Grand Benk

of Newfoundland

— o e a EEm o e mmw mmy R il Aue Sy e A W e e SE WA e e g A e e et

Yeor ; lionti,date ; Temperature (°0)
1958 itay, 25-26 3,78
1959 lay, 28-29 1,10
1960 June, 19-20 1,28
1961 May, 2627 1,52
1962 May, 24 0,88
1963 Hay, 15-16 0,99
1966 June, I3 2,77
1967 lay, 7-I3 2,7
1969 May 24-25 3,47
Table 4

Average catch (number of specimens) of the young haddock
at the age of 1 and 2 years per one hour-trawling {fish-

counting trewl) im Division 2By _ _ . . _ o oo - oo

Year class g 1 year 5 £ years

1964 ' 55
1965 I3 41
1966 I10 I9T
1967 183 I6
1968 25 I0
I969 35 38
1970 32

A8
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_ Brmual catch (in meiric tons-0
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T | N—

= 059 o) 1983 1955
| [] T I |

Yeérs of haddock fiSheI’y

B

mt‘

1953

08 o4 086

{960

Years of cod [ishery

b4

Figeia

Fishery aress of cod (I} and haddock (2 in

the Xortnwest Atlantic.

.
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of cod (gclid line) and

PifF.2, Annual caiches

haddock (dotted line) in Division 30,
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| 3
 Arvual catch (in metric tons<D ) ¢

o —— e ———

19577
5%

059 s o1 1983 1955
] | ] ]
1960 1062 1oL 088

51
|

Years of haddock fishery
Years of cod fishery

B
956 o8

254

1053

Pigel. Fishery areas of cod (I) and haddock {(2) in

the Norinwest Atlantic. A9



