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The present paper updates papers presented to previous meetings of 

ICNAF Assessment Subcommittee and basic information presented to the ICES 

North-Western Working Group for its meeting November-December 1970 at which 

meeting the Group tried to obtain a quantitative estimate of the migration 

of Greenland cod to the Icelandic spawning stock. 

I. Catch and stock composition 1968-69. 

The nominal catches per division for the years 1960-69 are given in Table 1. 

Data for 1969 are still incomplete but for those countries not yet having 

reported their statistics an estimate has been made considering that these 

countries follow the general downward trend from 1968 to 1969. Catches from 

Division 1NK have been allocated to divisions on criterias varying from 

country to country. 

Catches broken down into age-groups III to IX+ are given for the years 

1962-67 in Res.Doc. 69/74 (Redbook 1969, III, P.15). The break-down of the 

1968 and 1969 catches is given in Table 2. The 1968 catch was based mainly 

on age-groups V and VII (year-classes 1963 and 1961 resp.) which accounted 

for 32% and 25% respectively of the total numbers landed. The 1963 year-class 

seems to be the most important also in 1969, where it may have accounted for 

33% of numbers whereas the relative importance of the 1961 year-class may 

have decreased to 14% due in part to fishing in 1968 but also to spawning 

migration out of Subarea 1 (to East Greenland-Iceland) as found by the North­

Western Working Group. 

No evidence of any strong year-class among the new recruits has been 

observed in the samples of the commercial catches, but Danish Res.Report 

1969 (Redbook 1970, II, p.33)and paper by E.Smidt: ~his meeting) point to 

the possibility of the 1966 ysar-class being of some importance, especially 

in Divisions 1B-1D. 

II. Trends in fiShing mortality rate. 

In previous attempts to obtain values of F the author has used tagging 

experiments by plotting natural logarithm of returns (as a percentage of the 

releases) in the first to fourth calendar year after the year of tagging. 

The slope of the regression line through these plots gives value of Z. M is 

in all cases taken as being 0.20. 

In this method only cod bigger than 50 cm total length when tagged have. 

been regarded. It is, therefore, hoped that the Z values obtained by this 

method are unbiased by a possible variation in Z between length-groups. 
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Horsted and Garrod (Res.Doc. 69/85, Redbook 1969, III, p.18) have, however, 

showed that F for age-groups up to and including VII is less than for older 

age-groups. Considering, therefore, that many cod included in these most 

recent experiments were found in the 50-59 cm group when tagged the Z values 

may well be biased and in reality rather higher for age-groups VIII+ than 

found by this method. 

Furthermore the fact that the Portuguese dory fishery declined both 

quantitatively and in relation to other nations' fishery in the period 1966 

to 1969 as given below may bias the results in so far as Portuguese dories 

normally have a much higher reporting rate of tags than any other offshore 

fleet. This source of bias would in this case act in opposite direction of 

the source mentioned above. 

Decline in Portuguese dories' catch 1966 - 1969 

Nominal catch in metric tons 
" "as % of total catch 

1966 
73357 

19.9 

1967 
60474 
14.0 

1968 
18461 

4.8 

1969 
2277 
1.0 

Table 3 presents up-dated results of tagging experiments for 1960-64 and 

1965-67, which following the same procedure as in previous papers are thought 

to give indication of Z in the periods 1964/65 and 1967/68 respectively. The 

experiments are furthermore shown on a figure (limited distribution). 

As in previous estimates the Z values for the northern divisions are 

found to be somewhat higher than for the southern divisions. 

In spite of the fact that the slope of the regression lines for the 

1960-64 experiments indicate that Z may have decreased somewhat s,ince the 

middle 1960'ies the possible bias may well mean that Z for fully recruited 

age-groups is maintained in 1965 to 1968 at the level of about 0.9 - 1.0 

whereas there are reasons to believe that the decrease in fishing activity 

from 1968 to 1969 have lead to some decrease in fishing mortality. The author 

has, therefore, used the fo.llowing values of F for fully recruited age-groups 

but agrees that these may be disputed, 

Year 
F 

1966 
0.70 

1967 
0.75 

1968 
0.75 

1969 
0.70 

and has tried to predict catches in 1970 and 1971 on the assumption that 

a) F in 1970 and 1971 = 0.70 b) F in 1970 and 1971 = 0.80. The actual 

calculations of these estimates pOint, in fact, to the possibility of the 

above estimates of F to be rather realistic. 

III. Estmates of catches in 1970 and 1971. 

Two methods have been used in estimating the 1970 and 1971 catches, both, 

of course, based on the size of catches in 1968-69 and the stock composition 

in these years and on F as estimated in section II. 

The first method used is the same as developed by Horsted in Res.Doc. 

69/7tt (Redbook 1969, III, p.t5). Thereeults are given in Table 4, showing 

estimates of the 1970 catches to be even lower than the 1969 catches whereas 

the 1971 catchee should improve somewhat provided F and recruitment follow 

the assumption. The catches in 1970 are thought to be based mainly on the 
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1963 and 1965 year-classes and the improvement from 1970 to 1971 is based 

mainly on the increase in weight of the 1965 year-class in these years. We 

may, however, be faced with a considerable spawning migration of the 1963 

year-class to East Greenland-Iceland between 1970 and 1971 thus leading to a 

catch in 1971 less than here estimated. The hope is that the actual fishing 

mortality in 1969 is less than assumed thus leaving a stock greater than 

presumed for the 1970 and 1971 fishery. 

The relation given at the bottom of Table 4 which reflects the partial 

recruitment is fairly consistant with previous figures. 

The second method is based on the fact that F varies between age-groups 

as shown by Horsted and Garrod. Only prediction for the 1970 catch has been 

given by this method since it seems to require better knowledge of pre-recruits 

than the former method, and prediction has been given only on the assumption 

that F in 1970 and 1971 is of the 0.70 value. The method and the results are 

given in Table 5. Apart from age-group VIII (year-class 1961) there is a 

nearly unbelievable consistency in the year 1969 between numbers present of 

each age-group calculated on basis of the 1968 data and the 1969 data 

respectively (line 1 and 2 respectively). The inconsistency for the 1961 

year-class may reflect the spawning migration out of the area. The consistency 

could be taken as an argument for that the F values have been estimated very 

close to their actual value. The method does, however, lead to an estimate for 

the 1970 catch rather lower than the first method, and there is some 

inconsistency between method 1 and 2 so far as the numbers caught of each 

age-group in 1970 is concerned (compare Tables 4 and 5, 1970, line 5), 

especially for the 1965 year-class. The author tends to believe that the catch 

of this year-class in 1970 is extremely underestimated in method 2. 

IV. Magnitude of spawning migration from West Greenland to East Greenland­

Iceland. 

One method by which the magnitude of emigration of cod from Subarea 1 may 

be obtained is by analyses of tagging experiments. The basic data for such a 

study are given in Table 6. This material was presented to the ICES North 

Western Working Group for its meeting in 1970, but is up-dated here. This 

up-dating has, however, not resulted in substantial changes in the material, 

so that the Working Group's findings are still valid. Some of these assumptions 

and interpretations of the Working Group could, however, be further discussed, 

especially in so far as mortality rates estimated by the Group differ very 

much from those hitherto used by the ICNAF Assessment Subcommittee. The 

explanation may well be that the North Western Working Group seems to have 

pooled tagging experiments from group of years between which F at Greenland 

is known to vary considerably. Although this pooling may be reasonable when 

trying to obtain a first quantitative estimate of the immigration to Iceland 

of Greenland cod the inconsistency in mortality rates for Greenland cod 

between the North Western Working Group and the ICNAF Assessment Subcommittee 

should be either brought into consistency or explained. Also other parts of 

the Working Group's calculations may be further discussed at the present 

neeting. 
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Table 4. Simplified work-sheet for stock size and catch, Subarea 1 cod. 1966-69 
with theoretical catches for 1970 and 1971. 

1 : Numbers x10-3 present at the beginning of the year according to preceding year's 
catch (5) and F. 

2: Numbers x10-3 present at the beginning of the year according to same year's 
catch (5) and F. 

3: Relation 2+1. 
i/ 

4: Estmated numbers present at the beginning of the year based on figures in 1 and 
3, the figures in 3 being mean of corresponding figures in previous four years. 

5: Numbers x10-3 landed. 1966-69 based on samples and statistics, 1970-71 based on 
estimated stock and assumed F. 

A: Nominal catch (thousand metric tons) in Stat.Bull. 

B: Nominal catch calculated from 5 and Table 2, Horsted, 1967. 
+ Including older year-classes. 

Year- Year 1966 1967 1968 1969 1970 1971 1970 1971 
class F 0.70 0.75 0.75 0.70 0.70 0.70 0.80 0.80 

1 25045-1 
2 24209+ 

1957 3 0.97 
4 
5 11205 

1 9642 1353< 
2 9076 12772 

1958 3 0.94 0.94 
4 
5 4201 6188+ - ---~ - ~-- _. -._-

1 8900 5856 7732 
2 14404 7222 10419+ 

1959 3 1.62 1.23 
4 
5 6667 3499 _204:5+ . -... - ...... - --- - - _. - . - - ,-" ,,--

1 53291 35210 19648 1136< 
2 86596 50810 18961 12502 

11960 3 1.62 1.44 
4 I 

-2nO~ 5 40081 24618 9181 .. - -- . --- ... -. - - -. 

1 51627 47131 46834 25705 13970+ 6191 5602 
2 115916 121113 66472 21855 

1961 3 2.25 2.57 1.09 1.09 1.09 

4 15227: 6748 15227 6106 

5 53652 58680 32185 10087 7028 3114 _ _ 7699 _ _ 398.1 __ 

1 1076 6904 23954 23534 10075 4096 3707 

2 16980 61945 60858 24780 
1962 3 15.78 8.97 1.00 1.00 1.00 

4 
30013 114~7 

10075 4096 10075 3707 

5 7859 29467 4650 1890 5094 1874 

1 334 16467 32818 21342 11975 10835 

2 42583 84866 52488 

1963 3 127.49 1.38 1.38 1. 38 

4 
20632 

29t~2 16526 29452 14952 

5 ~80 41091 24225 135 3 7625 14891 7560 . -

1 2449 7095 8358 7069 6396 

2 A 366 18348 20555 
1964 3 2.08 2.08 2.08 

4 B 352 17385 14704 17385 13304 

5 ~06q 8884 9487 8024 6784 8790 6727 

1 2776 9763 19134 17313 

2 ~ 
419 24011 

1965 3 414 4.82 4.82 4.82 

4 47058 92226 47058 83449 

5 3476 11082 21718 42553 23793 42192 

Table continued ••••.••• 

A7 



- 7 -

Table 'i. (ctd.) 

Year- Year 1966 1967 1968 1969 1970 1971 1970 1971 
class F 0_.70 0.75 0.75_ 0.70 0.70 0.70 0.80 0.80 

1 1403 6070 5492 
2 

1966 3 A 382 10.64 10.64 10.64 
4 B 382 14928 64584 14928 58435 
5 1'592 6890 292~ ~48 29545 

1 
2 

1967 3 A 230? 
4 B 230 
5 3000 7000 3000 7000 

1 
2 

1968 3 A ? A ? 
4 B 192 B 210 

, 

5 3000' 3000 

A ? A ? 
B 292 B 290 

Year 1966 1967 1968 1969 Mean 

Age 
9 0.97 0.94 1.35 1.10 1.09 
8 0.94 1.23 0.97 0.85 1.00 

Relation 7 1.62 1.44 1.42 1.05 1.38 
2+1 6 1.62 2.57 2.54 1.60 2.08 

5 2.25 8.97 5.15 2.90 4.81 
4 15.78 127.·49 7.49 8.65 10.64 (excl.1967) 
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Table 5. Work-sheet for stock size and catch. Subarea 1 cod. based on the 
partial recruitment + figures in Horsted and Garrod, 1969. 

1: Numbers x10-3 present at the beginning of the year according to preceding year 
catch (5) and F. 

2: Numbers x10-3 present at the beginning of the year according to same year's 
catch (5) and F. 

5: Numbers x10-3 landed. 1968 and 1969 based on samples and statistics, 1970-71 
based on estimated stock and assumed F. 

A: Nominal catch (thousand metric tons) in Stat.Bull. 

B: Nominal catch calculated from 5 and Table 2 in Horsted, 1967. 

+ Including older year-classes. 

'year-class Year 1968 ; 1969 1970 

1 \ 

2 10419 
1959 F 0.75 

5 5045 

1 11361 5083 
2 18961 12502 

1960 F 0.75 0.70 0.70 
5 9181 5770 2346 

1 38378 8886 
2 82056 21855 

1961 F 0.56 0.70 0.70 
5 32185 10087 4101 

1 35136 14652 
2 75126 30405 

1962 F 0.56 0.53 0.70 
5 29467 11437 6762 

1 64815 31035 
2 124167 64401 

1963 F 0.45 0.53 0.53 
5 41091 24225 11674 

1 30912 16302 
2 47521 30306 

1964 F 0.23 0.42 0.53 
5 8884 9487 6132 

1 61191 40524 
2 78571 61681 

1965 F 0.05 0.22 0.42 
5 3476 11082 12685 

1 28026 
2 A 382 35986 

1966 F B 382 0.05 0.22 
5 1592 5035 

A 230? 
1967 B 230 

5 3000 

A ? 
B 164 .. 
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Table 6. (etd.) 

I 
Period of tagging: 1955-59 1960-63 

Tagged in Length Calendar 
Division group year after E.Grl. E.Grl. 

tagged release Total Iel. or Iel. Total Iel. or Iel. 

0 - - - - - -
1 4 - - - - -
2 18 7 4 41 14 14 
3 28 7 - 14 14 -

50-59 4+ '39 25 - - - -
Total 0/00 89 39 4 55 27 14 
Nos. tagged 282 73 

0 2 - - - - -
1 24 9 - 24 16 -
2 22 12 2 24 16 8 
3 19 12 - 56 48 -

60-69 4+ 24 19 - - - -
Total 0/00 91 52 2 104 80 8 

East +) Nos. tagged 580 125 

Grl. 0 3 - - - - - I 

1 50 25 2 23 17 - I 

2 36 33 - 57 40 -
3 20 17 - 6 6 -

70-79 4+ 9 5 - - - -
Total 0/00 118 79 2 86 63 0 
Nos. tagged 645 174 

0 8 - - - - -
1 53 38 - 68 54 -
2 15 8 - 27 27 -
3 - - - 14 7 -

80-119 4+ 4 - - 7 7 -
Total 0/00 79 45 0 115 95 0 
Nos. tagged 265 148 

------

+)NO experiments from 1946-54 and since 1963. 
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