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Introduction 

Landings of cod from the Flemish Cap averaged about 27 thousand metric 
tons in the period 1959-71 and ranged from 7 to 54 thousand tons. Some of the 
effects of the fishery upon this stock are assessed. 

Materials and Methods 

Data pertaining to length and age structure were obtained from the 
Samplin~ Yearbooks and supplemented where necessary by data derived from 
Canada (Nfld.) research vessel surveys. This material was treated in a way 
similar to that used in previous assessments. Length frequencies were adjusted 
by month and quarter to the numbers landed. Age frequencies were obtained by 
applying age-length keys to the quarterly length frequencies. The information 
concerning discards was scanty and the age frequencies have been adjusted to 
the numbers landed. 

Data were generally incomplete. No age-length keys were available 
for 1967, 1969, 1970 and 1971. Age composition of cod taken in 1967 was 
estimated from those of 1966 and 196B. In no year were there sufficient length 
frequencies available to adjust to each separate quarter, nor were there 
age-length keys for each quarter in anyone year. It was therefore necessary 
usually to combine length frequencies into half-yearly periods before adjusting 
them by age-length keys. 

Values of 0.2 and 0.438 were used for natural mortality and E(l_e-z) 
respectively. Growth rate was derived from data of the 1964-68 period. 
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Results 

Age compositions of the catches 

The numbers caught at each age for the years 1959-68 are listed in 
Table 1. It is remarkable that even though landings for the years 1953-58 
were small (Fig. 1), the age compositions of the catches in 1959 and 1960 
include very few old fish. 

Fishing mortalities 

Estimates of F for cod at each age are shown in Table 2. Full 
recruitment over the period 1963-68 took p1ice at age 7, and 50% recruitment 
at age 6. 

Yield per recruit 

Yie1d-per-recruit values were calculated incorporating the partial 
recruitment rates listed in Table 2 and are shown in Fig. 2. The maximum yield 
per recruit was available at F = 0.5. A yield of about 93% of the maximum 
could be obtained at F = 0.2. 

Stock size 

Numbers of cod present at the beginning of the year are shown in 
Table 3. Stock size at ages 3 and 4 varies considerably from year to year. 

Maximum catch estimates 

The yield per 4-year-01d recruit at Fmax (0.5) was 1.01 Kg. The 
average stock size of 4-year-01d cod in the period 1959-63 was about 37 million. 
At Fmax the average yield would have been 37 thousand metric tons. This yield 
is considered to approximate the maximum yield for most of the 1960's. The 
average stock size of 4-year-01d cod in the period 1964-68 was about 34 million. 
At Fma~ the average yield would have been about 34 thousand metric tons. This 
yield 1S considered to apply to the late 1960's and early 1970's. 

Effort data reported by Portugal and Spain were used to derive yearly 
catch-per-hour and total hours fished for the period 1962-71 in order to construct 
a Schaefer type curve. No significant relationship was found between catch-per
hour and various running averages of effort. 

Discussion and Conclusions 

The degree of variation in stock size at age and the relative 
scarcity of older age groups in the catches in 1959 and 1960 even after a period 
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of very low catches would seem to indicate wide fluctuations in year-class 
strength. For the year-classes of 1961-69, catches per hour of cod at age 3 
varied from 1 to 41 fish (Bu1atova. ICNAF Res. Doc. 73/22, this meeting). 

Catches in the period 1965-68 have resulted in F values somewhat 
beyond that at which maximum sustained catches might have been obtained. 
Catches at Fmax have been estimated at about 35 thousand metric tons for the 
early 1970's. 
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Fig. 1. Landings (ODD's metric tons) of cod in ICNAF Division 3M 
in the years 1953-71. 
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Fig. 2. Yield per 3-year-old recruit in ICNAF Division 3M. 

05 



T
ab

le
 1

. 
N

um
be

rs
 o

f 
co

d 
(O

O
O

's)
 

ca
ug

ht
 a

t 
ea

ch
 a

ge
 b

y 
ye

ar
 d

ur
in

g 
th

e 
pe

ri
od

 1
95

9-
68

 
in

 
IC

NA
F 

D
iv

is
io

n 
3M

. 

19
59

 
19

60
 

19
61

 
19

62
 

19
63

 
19

64
 

19
65

 
19

66
 

19
67

 
19

68
 

2 
11

8 
34

8 
21

 
33

 
23

3 
3 

15
3 

76
7 

3,
11

7 
37

6 
58

1 
74

7 
20

 
28

9 
27

 
4 

82
8 

56
2 

6,
77

1 
2,

15
4 

30
9 

3,
09

3 
1,

59
7 

87
3 

42
3 

52
 

5 
3,

03
5 

32
0 

2,
94

3 
2,

96
0 

6,
73

8 
1,

83
6 

4,
44

0 
57

0 
4,

77
8 

2,
42

6 
6 

77
2 

3,
54

7 
62

7 
1,

43
7 

6,
21

9 
7,

63
7 

7,
23

2 
2,

50
4 

2,
04

2 
6,

84
2 

7 
66

 
2,

12
2 

2,
88

3 
43

6 
2,

79
7 

J,
Il

i 
15

,3
34

 
3,

20
9 

3,
11

4 
1,

98
5 

c 
8 

51
 

21
1 

2,
05

0 
1,

52
1 

1,
71

8 
1,

09
8 

3,
03

5 
3,

90
3 

2,
59

4 
1 

,0
51

 
01

 
9 

36
 

23
7 

17
9 

1 
,1

76
 

2,
00

5 
10

6 
51

8 
1 

,1
16

 
2,

72
4 

56
9 

'-"
 

10
 

15
 

26
2 

19
3 

13
4 

61
9 

83
5 

52
1 

26
9 

66
0 

56
8 

. 
I 

11
 

67
4 

10
5 

94
 

24
1 

39
6 

82
6 

73
7 

11
4 

13
3 

12
 

10
6 

14
7 

17
7 

75
 

14
2 

66
2 

28
9 

21
 

13
 

98
 

31
 

45
 

11
9 

98
 

16
2 

62
 

14
 

33
 

12
 

13
 

44
 

55
 

55
 

16
 

15
 

12
 

5 
11

 
16

 
36

 
8 

17
 

9 
T

ot
al

 
5,

11
0 

9,
29

9 
19

,0
84

 
10

,5
84

 
20

,8
84

 
18

,9
26

 
34

,3
92

 
14

,0
16

 
17

 ,2
44

 
13

,7
52

 



T
ab

le
 

2.
 

F
is

hi
ng

 m
or

ta
li

ty
 e

st
im

at
es

 o
f 

co
d 

a
t 

ea
ch

 a
ge

 
by

 y
ea

r 
du

ri
ng

 
th

e 
pe

ri
od

 1
95

9-
68

 
in

 
IC

NA
F 

D
iv

is
io

n 
3M

. 

19
59

 
19

60
 

19
61

 
19

62
 

19
63

 
19

64
 

19
65

 
19

66
 

19
67

 
19

68
 

A
ve

ra
ge

 
F 

%
 

19
63

-6
8 

re
cr

ui
te

d 

3 
.0

07
 

.0
16

 
.0

37
 

.0
11

 
.0

34
 

.0
09

 
<.

00
1 

(.
10

6)
 

.0
03

 
.0

15
 

2 
4 

.0
61

 
.0

34
 

.1
9 

.0
32

 
.0

11
 

.1
5 

.1
2 

.0
13

 
.0

09
 

.0
25

 
.0

55
 

8 
5 

.1
2 

.0
30

 
.2

5 
.1

2 
.1

3 
( .

08
3)

 
.3

3 
.0

59
 

.0
89

 
.0

63
 

.1
3 

20
 

6 
.0

64
 

.1
 g

 
.0

75
 

.1
9 

.3
9 

.2
1 

.5
3 

.3
1 

.3
1 

.1
8 

.3
2 

49
 

7 
.0

34
 

.2
5 

.2
4 

( .
06

8)
 

.6
6 

.3
5 

.8
6 

.4
8 

.8
1 

.5
5 

.6
2 

10
0 

8 
.0

46
 

.1
5 

.4
1 

.1
9 

.4
1 

.6
0 

.7
0 

.5
5 

.9
3 

.7
3 

.6
5 

10
0 

9 
.0

26
 

.3
1 

.1
8 

.4
4 

.4
0 

( .
03

9)
 

.6
4 

.6
1 

.9
9 

.5
3 

.6
3 

10
0 

10
 

.0
11

 
.2

7 
.4

4 
.2

0 
.4

4 
.2

9 
.2

7 
.8

4 
.9

3 
.5

7 
.5

6 
10

0 
11

 
(.

96
 ) 

.1
7 

.4
0 

.5
6 

.5
3 

.7
6 

1.
15

 
.3

9 
.6

8 
10

0 
12

 
.5

7 
.4

6 
.4

0 
1.

14
 

.7
8 

.6
8 

.7
5 

10
0 

13
 

.3
4 

.5
3 

1.
02

 
.3

7 
.6

4 
10

0 
14

 
.2

4 

A
v.

 
F 

7-
13

 
.0

29
 

.2
5 

.3
4 

.3
4 

.4
8 

.4
5 

.5
7 

.7
0 

.9
4 

.5
5 

c .....
 

'" 
T

ab
le

 3
. 

N
um

be
rs

 
of

 c
od

 
(O

O
O

's)
 

pr
es

en
t 

in
 t

he
 s

to
ck

 a
t 

th
e 

be
gi

nn
in

g 
o

f 
th

e 
ye

ar
 

in
 

IC
NA

F 
D

iv
is

io
n 

3M
, 

19
59

-6
8.

 

19
59

 
19

60
 

19
61

 
19

62
 

19
63

 
19

64
 

19
65

 
19

66
 

19
67

 
19

68
 

3 
24

,1
98

 
53

,3
02

 
94

,6
20

 
37

,9
17

 
(1

9,
16

6 
) 

91
 ,9

72
 

3,
16

5 
9,

94
5 

4 
15

,4
22

 
19

,1
06

 
42

,9
93

 
75

,0
39

 
30

,9
32

 
(2

4,
43

9)
 

15
,3

59
 

74
,5

93
 

(5
2,

08
0)

 
2,

32
7 

5 
29

,5
54

 
11

 ,9
10

 
14

,6
45

 
28

,9
82

 
60

,3
30

 
25

,3
16

 
17

,2
78

 
11

 ,1
29

 
61

,0
37

 
43

,0
26

 
6 

13
,7

25
 

22
,0

03
 

9,
52

5 
9,

22
8 

21
,0

21
 

44
,0

40
 

19
,1

83
 

10
,2

58
 

8,
43

7 
45

,9
96

 
7 

2,
17

7 
10

,5
40

 
15

,0
57

 
7,

28
6 

6,
25

1 
11

 ,6
29

 
29

,1
70

 
9,

24
0 

6,
15

0 
5,

09
0 

8 
1,

25
1 

1,
69

5 
6,

70
0 

9,
61

5 
5,

59
4 

2,
66

7 
6,

62
2 

10
,0

53
 

4,
66

2 
2,

21
8 

9 
1,

54
7 

97
7 

1,
18

5 
3,

62
4 

6,
60

6 
3,

04
9 

1 
,1

96
 

2,
67

1 
4,

73
6 

1,
50

9 
10

 
1 

,5
13

 
1,

22
5 

59
0 

81
5 

1 
,9

07
 

3,
65

0 
2,

41
2 

51
6 

1 
,1

87
 

1,
43

1 

10
+ 

2,
52

3 
2,

44
8 

1 
,2

27
 

1,
23

2 
1,

39
7 

2,
18

9 
2,

54
8 

1,
35

5 
66

5 

T
ot

al
 

89
,3

87
 

12
3,

28
1 

18
7,

76
3 

17
3,

73
3 

13
3,

87
3 

13
5,

35
3 

18
5,

38
1 

12
1,

00
8 

14
2,

80
9 

11
2,

20
7 


