
~ 
1950 

Serial No.2378 
(A.a.4) 

International Commission 
for the 

Northwest Atlantic: Fisheries 

ANNUAL MEETING - JUNE 1970 

1970 

RESTRICTED 

ICNAF Res.Doc.70/46 

On the Expediency of a Decrease in Yield of Cod on Flemish Cap (ICNAF Div.3M) 

by K.G.Konstantinov 
PINRO, Murmansk 

Before 1957 the fishing fleets operated on Flemish Cap irregularly and for a short period of time. Thus, from 1953 to 1956 inclusive, vessels of all countries took a total of about 1,300 metric tons of cod on Flemish Cap. 

In autumn 1956, the Soviet freezer tra~lers (BMRT) started catching redfish on the southern and southwestern slopes of Flemish Cap. In spring 1957, cod were predominant in catches taken in this area. Since that time fishing trawlers of some European countries fish annually for cod in the southwestern part of the Bank at depths of 250-400 m in February-April. The main part of catches taken by trawls is always mature cod: pre-spawning, spawning and post-spawning. As Table 1 shows, the peak of the cod fishery on Flemish Cap is usually observed in March. Fishing vessels take the largest catch per 1 hour trawling in February, March or April as well. During some years (for instance in 1956, 1965) cod were also caught successfully in autumn, mainly on the northeastern slope of the Bank. Seldom did the fishery peak during any month in summer or winter. The main gear was an otter trawl; longlines were seldom used. As mentioned above, in spring the fishing fleet ;' catches mainly mature cod; during the other seasons immature cod constitute a considerable part of the catches. 

On Flemish Cap there is a single cod population that never mixes with cod of the Great Newfoundland Bank. Isolation of the Flemish Cap population is particularly indicated from the results of tagging. Table 2 includes data on some cod that were tagged on board Soviet research vessels on Flemish Cap and were caught by the Soviet fishing vessels and those of the other countries. Only the data from those specimens for which the location of their recapture was known to be reliable were used. 

It is easy to see from Table 2 that the tagged cod never migrated from Flemish Cap. There was no record of tagged cod having migrated onto Flemish Cap from other areas, even though Soviet ichthyologists had tagged over 35,000 cod in Subareas 2 and 3 from 1960 to 1966 (Konstantinov, 1967~. 

Isolation of the Flemish Cap population of cod makes it possible to find out what influence the fishery can have on the stock of fish. It should also be noted that the size of the cod stock on Flemish Cap could not be very great because of the small area. 

Further, one may assume that natural fluctuations of the abundance of year-classes of cod on Flemish Cap are insignificant. This area has extremely invariable oceanologica~ conditions. Throughout the year water temperatures at all depths deviate from 3.5 by only some tenths of a degree. Fluctuations of water temperature between years are also particularly insignificant. Many investigators (Izhevsky, 1961; Antonov, 1964; Kislyakov, 1964; Templeman, 1965) have proved conclusively that there is a close relationship between oceanological conditions and abundance of fish year-classes. Thus, one can expect a relatively constant annual recruitment to a fishable stock of cod. This is indicated to some extent by data collected regularly by the Soviet ichthyologists to determine the abundance of the young in Subareas 2 and 3 (Bulatova, 1968). 

Thus, good grounds exist for an assumption that one may estimate the influence of fisheries on cod stocks on Flemish Cap. In the first place, before 1957 a fishery was not practically observed on Flemish Cap but from 1957 to 1967 
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reliable statistical data on catches and size-age composition of fish are avail
able. In the second place, during each spring, the trawler fleet exploits a quite 
definite part of the population - mature cod. But an intensive fishery may mar
kedly affect the abundance and size-age composition of mature cod as for example 
the Arcto-Norwegian stock of cod (Saetersdal and Hylen, 1964). Third, the cod 
population on Flemish Cap is quite separate and not large. In the fourth place, 
evidently annual recruitment to the stock is relatively constant; hence the 
effect of the depleting the stock by the fisheries should be reflected more 
clearly. It will be recalled that sharp fluctuations of the strength of year
classes can completely overbalance the influence of a fishery on stocks of 
Gadid fish. Striking examples are cod and haddock of the North Sea (Report of 
the Working Group on Assessment of Demersal Species in the North Sea, 1969), cod 
in the Barents Sea (Konstantinov, 1967b, 1969), haddock of the Barents Sea (Sonina, 
1969) and cod of the Baltic Sea (Antonov, 1964). 

Templeman and Gulland (1965) reasonably note that "In most fisheries, 
therefore, where there are fluctuations in recruitment or other factors, independent 
of the amount of fishing, it is difficult to predict what the absolute magnitude 
of the catch would be with any pattern of fishing, or to say that the catch in any 
particular year following some regulation (e.g. an increase of mesh size) will 
necessarily be greater than before the regulation. What is possible is to deter
mine that catches fOllowing some regulation will be greater than they would have 
been if the regulation had not been introduced". 

In other words, in most areas of oceanic fisheries it is rather difficult 
to trace the influence of fisheries on stocks as this is overbalanced by the action 
of other more important factors. However, the features common to Flemish Cap men
tioned above offer particularly favourable conditions to determine the influence 
of fisheries on cod stocks. 

Actually, Fig. 1 clearly illustrates that the age composition of spawn
ing cod changed from 1957 to 1963 with the peak of the age frequency displacing 
to the left. It is safe to attribute these changes to an increasing yield of cod. 
Figure 2 shows the relationship between the total yield of cod and the subsequent 
catch per unit effort. In the figure, the dotted line indicates an average catch 
per 1 hour trawling by the Soviet BMRT in February-April on the southwestern slope 
of the Flemish Cap; the solid line, the total yield of cod taken by all the coun
tries over the whole of Flemish Cap during the previous four years. The curves 
drawn from the data for 1957 to 1962 reflect each other as' in a mirror: with 
increasing total yield of cod there was decreasing productivity bf the trawl 
fishery on the spawning ground. Such a mirror relationship is observed on compar
ing the data for 1964 and 1967. However, 1963 does not follow the general 
relationship due to a sharp increase in fishing efficiency. It is difficult to 
give reasons for this exception. It is probable that some features of environ
mental conditions (for example, unessential at first glance anomalies of water 
temperature) may have increased the density and stability of the spawning con
centrations. The influence of environmental conditions on the productivity of 
trawl fisheries is well established for the Barents Sea cod (Konstantinov and 
Mukhin, 1965; Konstantinov, 1967b, 1969; Mukhin, 1967) and partly cod in the 
Labrador area (Konstantinov, 1968). As to cod on Flemish Cap after 1963 a further 
increase in yield was accompanied by a steady decrease in average catch per 1 hour 
trawling. 

The data given enable one to assume that, at present, the cod yield from 
Flemish Cap exceeds the optimum level. Because of this, a decrease in annual 
yield would probably help to restore fishery productivity and the length composi
tion of fish in the catches. 

Figure 2 shows that as long as the total yield of cod on Flemish Cap 
did not exceed 10,000-12,000 tons annually (or 40,000-50,000 tons for four years), 
it was possible that an incidental increase in the average catch per 1 hour trawling 
could take place in spite of the evident decreasing trend. To increase this catch 
per 1 hour trawling again, it is probably necessary to set the total annual yield 
of cod on the Flemish Cap at 10,000 tons. 

Decrease in yield will not be a great privation for any country. Thus, 
the Flemish Cap is an extremely appropriate area for the experimental regulation of 
fisheries. 

G3 



- 3 -

References 

ANTONOV,A.E.,1964. Oceanological bases for fishery forecasts 

in the southern Baltic Sea. Kaliningrad. 

BULATOVA,A.Yu., 1968. The determining of young cod in the Lab

rador and Newfoundland areas in 1961/1967. 

IZHEVSKY,G.K.,1961. Oceanological bases for a formation of 

productivity of seas. Moscow. 

KISLYAKOV,A.G.,1964. Fluctuations in the hydrological regime 

of the northern part of the Norwegian Sea and their 

influence upon the formation of the generations of 

the Arcto-liorwegian cod tribe. Materialy sessii ucheno

go soveta PINRO po rezul'tatam issledovanii v 1962-

1963. Murmansk. 

KONSTANTINOV,K.G.,1967a. Results of cod tagging off Labrador 

(Subarea 2) and Newfoundland (Subarea 3). Annual 

Meeting ICNAF, June 1967. Res.Doc. 67/49. 

KONSTANTINOV,K.G.,1967b. On method of gaining long-range pre

diction of catches in the Barents Sea. Trudy VNIRO, 

vol. 62. 

KONSTANl'INOV,K.G.,1968. Change in cod distribution in the Lab

rador area. ICNAF, Redbook, 1968, part III. 

KONSTANTINOV,K.G.,1969. Effect of natural factors and fishing 

on the abundance of groundfish in northern seas. 

Trudy VNIRO,vol.67. 

KONSTANTINOV,K.G. & A.I.MUKHIN,1965. Forecasting the trawl 

fishery productivity in the Barents Sea. Rybnoe 

khozyaistvo, No.2. 

MUKHIN,A.I.,1967. The dependence of trawl fishery productivity 

on abundance of cod like fishes and water temperature 

in the southern Barents Sea. Trudy PINRO, vol. 20. 

G4 

.... k 



- 4 -

Report of the Working Group on asseaaaent of demersal species 

in the North Sea. 1969. Cooperat.Res.Rept.Internat. 

Council Explorat.Sea. Series A,No.9. 

SAETERSDAL,G. & A.HYLEN,1964. ~he decline of the skrei fisheries. 

Fiskeridirektoratets skrifter, Serie haVUDders~kelser, 

vol.13,No.7. 

SONINA,M.A.,1969. Migrations of haddock in the Barents Sea and 

factors affecting them. Trudy PINRO, vol.26. 

~~,w.,1965. Relation of periods of successful year-clas

ses of haddock on the Grand Bank to periods of success 

of year-classes for cod, haddock and herring in areas 

to the north and east. ICNAF, Spec.Publ.,No.6. 

~EMPLEMAN,w. &~.GULLAND, 1965. Review of possible conlervation 

actions for the ICNAF Area. ICNAF, Annual proceedings, 

vol.15. 

Table 1. Catches of cod in metric tons from Flemish Cap, 1957-1967. 

• • • • 
: Yield : lIonth when : Country which : Average catch per 

Year : by all : the greatest : took the greatest: 1 hour trawling by 
: countries .: catch was : number of cod : Soviet BMRT in 

____ ' ______ ~._ take,ll ___ ' _________ '.!'eb~ary-Aprll __ , 

1957 17,799 March 

1958 4,615 July 

1959 6,949 October 

1%0 758 Jul.y 

1961 20,341 March 

1962 15,907 January 

1%3 33,413 March 

1964 38!797 March 

1965 53,850 November 

1966 28,956 August 

1%7 37,069 March 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

France 

USSR 

USSR 

Portugal 

Portugal 

3,22 

2,45 

2,34 

2,00 

1,70 

4,09 

2,99 

1,66 

------------ -- ----------_. 

G5 



CO
) 

01
 

T
ab

le
 

2
. 

R
ec

o
v

er
ie

s 
o

f 
co

d 
ta

g
g

ed
 

an
d 

re
le

a
se

d
 o

n 
F

le
m

is
h

 C
ap

 
by

 
S

o
v

ie
t 

re
se

a
rc

h
 v

e
ss

e
ls

, 
1

9
6

1
-1

9
6

6
. 

-
-

-
-

-
..

 
-R

-e
-c

-a
-p

-t
-u

-r
-e

-d
-

-
-

-
-

-
-
-
-

-
-

d 
-

-
-

-
-

-
-
:
:
 

• 
P

o
si

 ti
o

n
 

: 
-

-
-

-
..

 
-

-
-

R
 e

 
1 

e 
a 

s 
e 

: 
N

o.
 

o
f 

• 
• 

'
.
.
 

• 
• 

• 
• 

: 
• 

P
o

s
it

i=
 

: 
L

e
n

g
th

, 
ta

g
 

: 
C

o
=

tr
y

: 
D

at
e 

: 
N

 
; 

• 
: 

• 
• 

• 
o

f 
co

d.
 

• 
• 

• 
_

_
_

_
_

_
_

 _
 

· 
. 

. 
'
.
 

-
-

-
D

at
e 

• 
N

 
W

 
• 

( 
)
:
.
 

_ 
_ 

_ 
_ 

_ 
• 

"
.
 c

m
 

_
_

 _
 

--
~
 

I.
 

2
. 3.
 

4.
 

5
. 

6
. 

7.
 

8
. 

9
. 

IO
~ 

II
. 

12
. 

1
3

. 
1

4
. 

1
5

. 

: 
. 

'-
-

-
-
-

--
-

· 
-
-
-
-
-
-
-

2
3

-r
d

 M
ar

ci
I9

61
 

23
 

M
ar

ch
 

19
6I

 

12
 

M
ar

ch
 

19
63

 

14
 

M
ar

ch
 

I9
63

 

14
 

M
ar

ch
 

19
63

 

Z7
 

F
eb

. 
19

65
 

28
 

F
eb

. 
19

65
 

28
 

F
eb

. 
19

65
 

28
 

F
eb

. 
19

65
 

27
 

F
eb

. 
19

65
 

28
 

F
eb

. 
19

65
 

I
I
 

D
ec

. 
19

66
 

II
 

D
ec

. 
19

66
 

12
 

D
ec

. 
19

66
 

4
6

°3
9

' 
4

5
°5

2
' 

58
 

46
°3

9'
 

4
5

°5
2

' 
58

 

45
°2

6'
 

45
°3

0'
 

52
 

4
6

°3
0

' 
4

5
°3

3
' 

59
 

46
°2

8'
 

4
5

°5
3

' 
52

 

46
°3

8'
 

4
6

°0
6

' 
53

 

46
°3

4'
 

4
5

°4
7

' 
72

 

46
°3

4'
 

4
5

°4
7

' 
75

 

46
°3

4'
 

4
5

°4
7

' 
56

 

4
6

°3
9

'8
 4

6
°1

3
'9

 6
0 

4
6

°3
4

'3
 4

5
°4

7
'4

 
63

 
46

°5
9'

 
4

5
°3

5
' 

58
 

46
°5

9'
 

4
5

°3
5

' 
59

 
46

°5
3'

 
45

02
9~

 
64

 

12
 

D
ec

. 
1%

6 
46

°5
5'

 
4

5
°3

1
' 

65
 

79
27

 

79
31

 

77
33

 

20
05

3 

21
76

9 

26
92

5 

35
08

1 

35
08

7 

35
09

9 

35
09

7 
35

04
8 

I0
62

82
 

I0
62

19
 

I0
63

45
 

10
63

89
 

U
SS

R 

F
ra

n
ce

 

S
p

ai
n

 

F
ra

n
ce

 

S
p

ai
n

 

U
SS

R 

U
SS

R 

U
SS

R 

U
SS

R 

U
SS

R 
P

o
la

n
d

 
N

or
w

ay
 

P
o

rt
u

g
al

 
E

ng
la

nd
 

N
or

w
ay

 

28
 

Ju
ne

 
19

61
 4

6
°5

0
' 

4
6

°0
5

' 

I4
 

M
ay

 
19

64
 4

6
°3

0
' 

46
°3

0'
 

22
 

A
ug

us
t 1

96
3 

4
5

°2
6

' 
45

°3
0'

 

9 
A

ug
us

t 1
96

3 
46

0 30
! 

46
°0

0'
 

20
 A

ug
us

t 
19

63
 4

6
°2

6
; 

45
°3

0'
 

5 
M

ay
 

19
65

 4
6

°5
0

' 
45

0 45
! 

IO
 J

u
n

e 
19

65
 4

6
0
4

P
 

45
°3

3'
 

5 
A

ug
us

t 
19

65
 4

6°
30

" 
45

°1
5'

 

2 
Ju

n
e 

1%
5 

4
6

°5
0

' 
45

°4
5'

 

30
 M

ay
 

I9
65

 4
7

°5
8

' 
45

°0
3'

 
2

I 
N

ov
. 

19
65

 4
7

°4
3

' 
44

°4
3'

 
2 

Ju
ne

 
19

68
 4

7
°0

0
' 

4
5

°0
0

' 
IS

 M
ar

ch
 

19
67

 4
6

°2
8

' 
45

°2
3'

 
22

 A
ug

us
t 

19
67

 
4

6
°3

0
' 

4
5

°4
0

' 

54
 

60
 54

 

53
 

73
 

76
 

5
7

,5
 

66
 ,.. 

8 
O

ct
. 

19
68

 4
7

°0
0

' 
45

°0
0'

 
71

 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

en
 



- 6 -

% 
30 

20 

10 

0 , ........ ,1957 

10 

0 ....... ,1958 

20 

10 

0 \. . ~7'196f 
20 

10 

0 , ,1962 

40 

30 

20 

to 

0 2 4 6 
. C"', j'. .1963 

8 to 12 f4
Age 

Fig. 1. Age composition of cod on the southwestern 
slope of Flemish Cap in 1957, 1958, 1961, 
1962 and 1963. 
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