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Abstract
The relationship between water temperature on the sbtandard
k ‘ 39

hydrological ection 4—Aland cod year classes strengbh on the

IPleanich Cap wvanii is refi+ed. A mew requation permitting to predict

year classes sltrengbh is‘proposed.

Methods,!r*sults and discussion
1
A regular relationshiyp betwicen waler temperature and cod year
|
|

classes strenpgth on the Ilemish Cap Bank was characterized in the

previous papers of Ghe aughor (Konstantinov, 1975, 1977, 1980).
The equabtlons were propo?eu which in bGne aubhor's opinion could

be used when predicting tic avundance of the future cod year
classes. 'l'ne bcmperature]oi the 0-200 m layer on bthe standard
hydrological section 4—A;in kay, L.e. in bhe period of mass hatch-
ing and developmnent of l?rvae was considéred as an initial premise
for the prediction (de"cﬁryakov, 1567) .

T'he mean catch of yeaﬁlings and two-ycar-olds per trawling hour
by a fish-counting trawl‘was taken @s an index of cod year clas-
ses strengtin. 'he data oﬁ such kind are collected annually and pub-
lisaned by ichtnyologists}or PINRO (Zonstantinov & Yoskov, 1980).

| 'ne last ol the aubnoé's papers (JLonssantinov, 1980) contained
the prediction of abundagce of two cod yecar classes whicn nave not
yet been assessed by the|fry survey. Judging by the temperature
registered on the sectio? 4-A in May 19/8 it was predicted that
the 1978 year class woul& be poor. Later on the abundance of this
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gear class yearlings (in swamer 1979) and that of two-year-olds

(in swamer 1980) was determiﬁedﬁ Lhe averaged index of yearlings

T1+72
and two-year-olds abundance —>5— was equal to only 2.5 speci-

nens (Table 1)+ Lhus, boe 1998 year class proved to be really poor.
In Hay to July 19/8 only some developing cod eggs and larvae wére
caugnht on the Elémish Cap Bank ourinﬁ the ichthyoplanicton survey
(Postolaky, 1960).

I'ne question arises whether it s more reasonable to take the
tempecrature in toe U-50 m layer for the initial premisefor the
prediction. It is just tiere bihalb cod epps and larvae are develop-
ing. It should be noted that somebimes in ilay a marked difference
was observed between tne water bemperature in the 0-50 m and
0-200 m layers on tne section #4—4i (mahle 23,

ﬁe compared bthe tempérabure in bGhe Q—5O m layer and cod year
classes strength in 1908 to 106 (I'ig.1). he scebion A=A was se-

stern slope

lected because it is localed nobt rar from the soubh-:

pril an inbtensive spawning

=5

Ly

of tne Bank where in karcnh Lo e:

N

of cod occurs (wangevich and Prokhorov, 190Z; serebryakov, 1967).

T'he relabive abuwmdance abundawvce of yearlings and two-year—olds

was Gaken for an index of ycar classes strength as the three-

es [fisned parbially.
IS J

o water btewmperature is,

16 is easy bo notlice bnal tUhe nip

the poorer, as o rule, cod year classes sbic 1'his regularity

is successiully cxpresced by bné equabilon

where x — walter bemperature in bthe U-50 m layer on the section

A=A in HMay,

:th (mean cabehn of

)

¥ — index ol cod year clasgses sbres

yearlings and two-year-olds per trawii nour) .

It may seen sbrange tnal lower (ratner than higher) water
Lemperature favours bic appearance of strong cod year classes.
I still remind Ghat the Flemish Cap Bani is located in the soubh-
ern part of cod fishing area. Cod are found, of course, furbther
south, as far asg bthe coast of the Lorth Caroline State (Wise,
1$58) butbt only as'secondary in 5ize species. Lower teuperatbure

(in comparison wibth the long-term mean) provides near soubhern




concluded that positive

boundaries of cod distr

bo roptimal whicihi are ty

In the North-last A
ture in the southern pd
appearance of strong ye
stock, For examile, in
tendency boward cooling
concurrent growth of th
species too (Dickson, B

Butler, Pennycuiiz, 19/5
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ibution the environmental conditions close
pical of the central part of the area.
lantic bie abnormal ‘drop of waber btempera-
rt of cod disbribution favouredas well the
ar classes, recrultment of the commercial
come recent decades there was observed a

of' water masses in tne North Sea with the
e abundance of cod and other bottom boreal
ope & Holden, 19743 Daan, 1975: Soubhward,

; Hempel, 1978). 'he interesting facts and

considerations on the influence of temperature on fluctuations of

the Norbh Sea cou abundance nave been sbated earlier by Holden

(ilolden, 1972). L'he ave

rage annual nuuwber of two-year-olds caught

per 100 trawling hours in the Grimsby area was btaken by him for

an index of year classe

perature on. thne hydrolo

D

s strengbh, Comparing this index with tem-—
rnical section Hull-Hanstolm in ilay Holden

anomalies resulbed in the appearance of

sbronger year classes,
this conclusion (especi
temperature in kiay were
terms of the North Sea
water temperature in Ap
lieve that bhere is an

with the coefficient of

fowever, it is difficult to agree with
ally as the long-term observations on
ceased in 1957). Ccensidering the spawning
cod and having conpared the anomalies of
ril with the year classes strengbh we be=-
inverse relationship between these indices

correlation being about -0.5. Thus, accord-

ing to Holden's data the lower wabter temperature favoured the

appearance of strong cod year classes in the Horth Sea.

The contrary was the

case in the northern part of cod distri-

bution - for example, in the Barents Sea the lower temperature

resulted in the appearaﬁce of poor year classes (Izhevsiy, 1961).

The equabion (1) perﬁits to conclude that cod year class. of

rather a nign abundance

must have appeared on the Flemish Cap Bank

in 1979; the mean number of -yearlings and two-year-olds per trawl-

ing hour must have reached 45 specimens. Unfortunately, in 1979

hydrological observations on the secftion 4—A were carried out

earlier than usually. By nid-ilay bthe btemperature in the 0-50 m
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layer seemed to change considgrabiy having predetermined the
formation of the poor year class. In 1980 a regular assessment of
young cod abundance was carried out on the #lemish Cap Bank (by
the RV "Nikolai Kononov'", under bthe leadership and with partici-
pation cf the author of this paper). No cod yearlings were in fact
found (Table 1). ﬂowéver, the final estimabte of the 1979 year
class strength will be made af'ter the survey Qf two-year-olds in
1981,

Judging by tenperature on the section 4-A the 1980 year :class

must be below the long-term mean level.
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Year class

N

umber of spec., per trawling hour

Yearlings : lwo-year-olds : Arithmetic mean
1968 10 106 58
1969 0 2 I
1970 0 1 0,5
1971 22 &7 54,5
1972 3 29 16
1973 303 350 526,5
1974 133 50 91,5
1975 5 17 I
1976 0 2 I
1977 8 5T 29,5
1978 3 2 2,5
197 0 - -
liean for 40,6 63,4 53,5

1968-1978




Table 2. Water temperature (°C) on the hydrological section 4-A

(between 45°57'N 48°30'%W and 45°20'N 47°22'W) in 1968

to 1980
Year ; izgggiogicai o g Da%e 'gngmgggature;in l;y;;s,m
1968 "Rossiya" 16 May 2,04 1,38
1969 "Rossiya" 15 lay 3,93 4,8'0
1é7b "Protsion” 22 liay é,éd ) 2,62
1971 "Protsion" 18 Hay 2,65 2,49
1972 "Protsibnf 19 hay ' 1,37 I,Eé
1973 "Probsion' 19 lay ~0,80 0,03
Ié?é’ "Gemma'' 22 lay d,gi O,és
1975 "Evergreen" 3 tiay I,6I 1,67
1976 "persey III" ' 11 liay 0,68 0,83
1977 wpersey III" 23 ay 1,40 1,99
o978 "protsion” 12 May 3,4@ : 3,2é
1979 "Gemns" 27 apr 1,73 1,64
1980 "Protsion” 17 Hay 1,46 2,35

Lbng—term mean : : 1,81 1,92
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