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Report of the North-Western Working Group 

A. INTRODUCTION 

1. Terms of Reference 

At the Council's statutory Meeting in 1975 the following resolution was 
adopted (C.Res.1975/2:29): 

"It was deciced, that 

(i) the North-Western Working Group should meet at Charlottenlund 
from 19-23 January 1976 (postponed to 8-12 March) under the 
chairmanship of Mr J M011er Christensen in order to: 

(a) investigate the interrelationship between the 
cod at East and West Greenland and adjacent 
waters, and 

(b) report separately on the state of the stocks of 
cod and haddock in Icelandic and adjacent waters. 

(ii) ICNAF should be invited to participate in the discussions 
under Item (a), and that 

(iii) this report be made available to the STACRES of ICNAF." 

2. Participants 

A C Burd 
Sv. Aa. Horsted* 
J Jakobsson 
J S Joensen 
B W Jones 
R Jones 
P Kanneworff 
J M011er Jensen 
J M011er Christensen 

(Chairman) 
S A Schopka 
A Schumacher * 
'" Ulltang 

* also representing ICNAF. 

3. Previous and Present Assessments 

U.K. (England) 
Denmark 
Iceland 
Faroe Islands 
U.K. (England) 
U.K. (Scotland) 
Denmark 
Denmark 

Denmark 
Iceland 
Germany, Fed.Rep.of 
Norway 

At its meeting in 1970 the North-Western Working Group made assessments of 
the stocks of cod and haddock in ICES Division Va (Iceland Qrounds). It 
also made an estimate of the migration of mature cod from East Greenland to 
Iceland. 

The assessments of the cod stocks in these areas were reviewed by the Joint 
ICES/ICNAF Working Group on Cod Stocks in the North Atlantic in 1972. 

At the present meeting the North-Western Working Group made new assessments 
of the cod and haddock stock at Iceland Grounds (Sections B and C). The 
Group also made further analyses of the interrelationship between the cod 
stocks at Iceland and at Greenland (Section E ) and assessed the cod stock 
at Greenland (ICES Subarea XIV and ICNAF Divisions IE and IF) (Section D ). 
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21. Biomass of stock 

Table 19 shows estimates of the biomass of the stock and of the spawning 
stock from 1962-75. The results show that there has been a significant 
decline for both stock components. 

22. Catch predictions 

D. 

Predictions have been made of haddock catches for the period 1976-78 (Table 21). 
The method of computation is illustrated in Appendix III. Input data con
sisted of: 

1) numbers landed at each age in 1975; 

2) mean weights at age, based on averages for the period 1971-75 (Table 14); 

3) a natural mortality rate (assumed M = 0.2); 

4) values of F at each age. Calculations were done using two of the 
sets of F-at-age for 1975 given in Table 15; and 

5) estimates of year class strengtm for the 1974-76 year classes as 
2 year old fish. 

Values of haddock year class strengths from the VPA results are given in 
Table 20 and for each of the three input sets of F used in these analyses. 
These show that the estimates of year class strength at age 2 years were 
effectively independent of the input F values for the year classes 1960-70. 
For these year classes the mean value was 64 million fish and this value 
has been used for the sets of predictions in Table 21.A. 

A second ~ewof predictions (Table 21.B) were made assuming 30 million fish 
for the 1974-76 year class strength, this being the lowest year class 
strength observed in the 1960s. 

For each of the assumptions made about the F values in 1975, catches are 
expected to decline in 1976 and 1977. Estimates for 1978 depend on the values 
assessed for the strengths of the 1974-76 year classes. It should be noted 
that the further ahead the forecasts are made, the more depend the predictions 
on estimates of the recruiting year class strength. For example, a large pro
portion of the predictions given for 1978 in Table 21 are due to the values 
adopted for strengths of the 1974-76 year classes. 

In view of the relatively high variability of year class strengths in practice, 
the confidence limits for these estimates and for the 1978 estimates in par
ticular, are likely to be large. 

COD -GREENLAND 

Nominal catch (ICES Sub-area XIV and ICNAF Divs. IE-IF) 

Data used 

The catches of cod in Greenland waters are reported nationally through the 
STATLANT system to ICNAF and ICES for West Greenland (ICNAF Subarea 1) and 
East Greenland (ICES Sub-area XIV), respectively. The ICNAF Subarea 1 is 
further split into six divisions (Divs. lA-IF) whereas no further breakdown 
of the ICES Sub-area XIV exists at present. 

In its present report the North-Western Working Group has as far as cod is con
cerned confined itself to analyses of the stocks at Iceland,at East Greenland 
and off the southern part of West Greenland (ICNAF Divs. IE-IF), The inclusion 
in the analyses of only part of the ICNAF Subarea 1 creates some difficulties 
since some countries have reported part of their catch or even their total 
catch at West Greenland as Div. INK, i.e. without a breakdown on statistical A 5 
divisions. It has. therefore. been necessary to alloc.q.tA AllCh llnsnec i. fied 
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catches by divisions. The allocation. here adopted is the one used by the 
Greenland Fisheries Institute (Horsted, unpubl.), and which is also used in 
analyses by ICNAF (Horsted, ICNAF Res.Doc. 75/31). The allocation is made 
partly on various assumptions, e.g. that unspecified catches from one country 
are distributed like specified catches from the same country, and partly on 
observations on fishing activities at Greenland. A full list of the alloca
tions and the principles followed is available in the Greenland Fisheries 
Institute, but is not given here. 

In order to show the magnitude of the problem, the unspecified catches (Div. 
INK) are given in Table 22 together with the total amount of these catches 
which is allocated to Divisions IE and IF and added to the specified Divs.lE
IF catches to give the best estimate of the actual nominal catch from these 
divisions. The figures for which a part or the total amount of catch has been 
based upon allocation from Division INK are marked with an asterisk in the 
table. It will be seen that of the annual totals for Divisions IE-IF cod 
catches up to about 40% of the total have been allocated from unspecified 
catches, 1974 being the only year for which all catches were reported by 
divisions. 

The nominal catches for the fisheries at East Greenland (Sub-area XIV) are 
readily available in ICES "Bulletin Statistique". For 1975, members of the 
Working Group supplied provisional data at the meeting. Sub-area XIV covers 
a wide area, and although the cod fisheries in that area are known to occur 
between Cape Farewell and the Dohrn Bank it is not possible to break catches 
down by smaller units. The problem of a probable break-down of Sub-area XIV 
was discussed briefly by the Working Group but referred to the ICES Statistics 
Committee. 

Trends in catches 

As explained in Section 23.1, the nominal catches for Divisions IE-IF as set 
out in Table 22 contain part of some catches reported as West Greenland unspe
cified (ICNAF notation: Div. INK). 

In the course of the late 1960s the cod fisheries at West Greenland (ICNAF 
Subarea 1) had a tendency to concentrate more on the southern Divisions 
(Divs. lE-IF) than previously, and by 1970 about half the West Greenland catch 
was taken in those Divisions. Whereas the overall Subarea 1 cod catches 
reached a maximum in 1962, the Divisions IE-IF fishery obtained its highest 
catch in 1968. However, since then, this part of Subarea 1 has also faced the 
same drastic decline as the Subarea 1 fishery as a whole, and the relative im
portance of the Division has dropped again to about 1 of the total of West 
Greenland (Table 25). The catch in Divisions IE-IF by 1974 was only about 
12% of the catch in the peak year 1968. 

Catches for 1975 are not yet known by DiviSion, but the overall Subarea 1 catch 
seems to have had a further small decline from 1974. 

The fishery in Subarea 1 as a whole has been under quota regulation since 1974, 
but neither in 1974 nor in 1975 has the total allowable catch been taken. The 
TAC for 1976 is 46 thousand tons. 

23.2.2 !~~~~~!_~~~~~~~_~f_~~~_~ff_~~~~_q~~~~!~~~_t!~~~_~~~:~~~~_~!!2_!2~Q:I2 
The fishery off East Greenland is almost entirely due to trawling, with a few 
nations participating, primarily the Federal Republic of Germany and Iceland. 
The target species are cod and redfish, and although fishing can be directed 
to one of these species the by-catch of the other species is normally so high 
that it seems proper to speak of a mixed fishery of the two species. Up to 
1969 redfish made up the major part of the fishery but since 1970 cod is the 
predominant species. 
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In the period 1960-72 the total catch of cod in the area (Table 2,) has fluc
tuated between 13 and ,6 thousand tons (1960-72, mean: 22 100 tons), with 1964 
and 1971 as the peak years (35 600 and 31 500 tons, respectively). A drastic 
decline in the catches has occurred after 1972 with a provisional figure for 
1975 of only, 400 tons or 15% of the 1960-72 level. This decline is closely 
combined with a decline in effort seen in Section 24. 

2,.2., ~~~~~~~_~~!~~~~_~f_~~~_~!_~~~!_~!~~~~~~~_~~~_~ff_~~~!~~~~!_~!~~~~~~~_~~_~ 

~~~~~_{!£~~_~~£:~!~~_!!!_~~~_!£~~!_~~!~~~~~~_!~:~!22_~2§Q:I1 

The cod catches in ICES Sub-area XIV and ICNAF Divisions IE-IF mentioned in the 
preceding sections are combined in Table 24. For the combined area the cod 
catches have fluctuated between 74 and 1,0 thousand tons in the period 1960-71, 
the mean for the period being 99 thousand tons. Peak years are 196, and 1968, 
both with 1,0 thousand tons. A drastic decline is observed after 1971, and the 
1974 catch is only about 20 thousand tons or 20% of the 1960-71 level. 

24. Effort 

24.1 Data used 

Both ICES and ICNAF request countries to report fishing effort. For East 
Greenland (ICES Sub-area XIV) the effort figures as set up in Table 26 were 
obtained from the German research reports to ICNAF (by A Meyer). This effort 
is an effort directed partly to cod and partly to redfish or to both species 
combined. The catch per unit effort as a measure of cod abundance must, there
fore, be taken with great reservation. 

For ICNAF Divisions IE-IF no attempt was made by the Working Group to set up 
a table of an overall effort for the area. Such an exercise would, of course, 
also contain the same problem of allocation as with the nominal catches. 

24.2 Trends in effort 

Due to the complexity of the fisheries at West Greenland and the problem of 
allocating unspecified catches no attempt has been made recently to obtain 
effort-unit figures for ICNAF Divisions IE-IF separately. 

As explained in para. 24.1 some effort figures can be given for the fisheries 
off East Greenland (Table 26). These clearly demonstrate a decrease of effort 
after 1972, so that the level of effort by 1974 is 1/4 - 1/5 of the high level in 
the mid-1960s. The catch-per-unit of effort figures vary considerably, being 
highest in 1971. The c.p.u.e. level in 1974 falls within the same range as 
the figures in the 1960s. However, due to the mixed nature of the fisheries, no 
definite conclusions are drawn from these c.p.u.e. figures, nor has it been 
considered appropriate to use these figures to obtain an overall effort for 
ICES Sub-area XIV and ICNAF Divisions IE-IF combined. However, the low catch 
figures for Divisions IE-IF in recent years do suggest that effort has declined 
also in these Divisions and hence also in the combined Sub-area XIV-Divisions 
IE-IF area. 

25" Catch in Numbers by Age Groups 

25.1 ICNAF Divisions IE-IF 

The numbers by age groups for the cod catches in ICNAF Divisions IE-IF for 
the period 1960-75 are given in Table 27. These figures are taken from ICNAF 
Res.Doc.75/31 (by Sv. Aa. Horsted) for the years 1965-7" and for the years 
1974-75 they are preliminary estimated by Horsted. For the years prior to 
1969 (including 1960-64) the basic material is Blb·miiiedby the Federal Republic 
of Germany (Schumacher and Meyer, unpubl.), and adjusted to the total catches 
for Divisions lE-lF as they occur after allocation of unspecified West Green
land catches (see para.23.1). The German method of raising samples to 
catches has generally been based on the observed weight of the total sample, 
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whereas Horsted's figures are based on samples for which a total weight 
has been calculated by applying mean weights for each age group. This 
latter method may lead to more heavily biassed figures than the former, but 
the method has been the only possible one since few samples with observed 
total weight exist for recent years. For the years 1974 and 1975 it has 
even been necessary to use samples from catches containing a mixture of fish 
from various divisions. The figures given for 1974 and 1975 are, therefore, 
very uncertain, although the 1968 year class has the expected very strong 
predominance. 

~~~!_~:==~!~~~_r!2~~_~~£:~:=~_!!!2 
The numbers by age group for the cod catches off East Greenland as givenm 
Table 28 are based on figures for the German (Fed.Rep. of) catches made 
available to the Working Group by A Meyer. The raising of numbers in samples 
to numbers in catches is based on observed total weight of the samples. The 
figures supplied by A Meyer have been raised to total Sub-area XIV cod 
catches by the Working Group. Since German catches account for the major 
part of the Sub-area XIV catch, the possible bias by this latter raising 
seems to be very small. However, due to the wide statistical area, it is 
not clear whether great variation in catch composition exists between the 
northern part (the Dohrn Bank) and the southern part (close to Cape Farewell) 
nor to judge whether the whole area, if fished, is covered by the sampling. 

The numbers 
catches as 
and 28. 

by age group for the overall southwest and East Greenland cod 
given in Table 29 are simple sums of figures given in Tables 27 

26. Mean Weight by Age 

The mean weight by age for Greenland cod is known to vary considerably betwee 
years and between year classes. In the present analyses the following valuee 
taken from ICNAF Res.Doc.75/31 were used: 

!:EL Mean Weight (kg) 

3 0.65 
4 0.99 
5 1.68 
6 2.77 
7 3.84 
8 4·72 
9 5.34 

10 5.34 
11 5.48 
12 5.39 
13 8.70 
14+ 10.00 

These figures were checked on the only sample available from Division IE 
at present (a length sample from U.K. supplied to the ICNAF Assessment 
Meeting, April 1976 and broken down in a~e groups by means of a Danish 
age/length key for Divisions lC-lE, 1975). The same sample was converted 
to weight by means of German length/weight data (A Meyer, ICNAF Res. 
Doc.66/18). This exercise showed that the weight figures as given above 
correspond reasonably well both with the weight obtained by German data 
and with the actual observed total weight for the U.K. sample. 

AS 



- 14 -

21. Natural Mortality and Emigration 

Natural mortality has been taken as M = 0.20,the value used throughout all 
previous analyses of Greenland cod. However, apart from this mortality (and 
the fishing mortality) the VPA analyses should also take into account the 
"mortality" due to emigration. The emigration has been adopted as being 
25% annually for mature cod (see para. 30.2). This corresponds to a 
coefficient (instantaneous rate) of 0.29. Taking the age of emigration as 
knife-edge at age 1, the VPA analysis for the combined stocks in ICES Sub
area XIV and ICNAF Divisions lE-lF has been made with a value of M = 0.20 
for age groups to and including six years. From seven years onwards the 
M value is taken as 0.49, treating emigration as a compmEnt of the natural 
mortali ty. 

28. Input Data to Virtual Population Analyses of Cod at Greenland 

The basic input figures for VPA analyses are the catch in numbers and the 
mortality rates. Nominal catches and catch by numbers have already been 
considered in the previous Sections, and so have the natural mortality and 
the emigration parameter. For estimating foreaas~,figures for mean weight 
by age are needed. These are also dealt with above. 

The most critical input is the terminal figure for fishing mortality rate, 
F. In the analysis carried out it has been assumed that F in 1915 is the 
same for East Greenland as for ICNAF Divisions lE-lF. At the Same time it 
has been taken into account that catches and effort in 1915 are very much 
lower than in the years prior to 1914. The actual 1915 catches seem to be 
close to those predicted (for Divisions lE-lF) in forecasts by an F value 
of 0.20 (ICNAF Res.Doc.15/31). A value of 0.22 was then chosen for the 
analyses, but other values of the same order might as well have been con
sidered. 

29. Results or the VPA and Predictions of Stock Size and Catches for 1976-18 

The VPA analyses (Tables 30 and 31) carried out for the ICES Sub-area XIV and 
ICNAF Divisions lE-lF combined show, as expected from the fisheries them
selves, that there has been an overall decline in the stock over the last 
five years. Taking only the spawning stock, i.e. cod of age 1 and older, the 
numbers (in millions) at the beginning of each year are as follows, 

Year 1960 1961 1962 l2§l 1:.2.§A !ill 
Nos. x 10-6 161.2 101.8 65.3 91.5 89.4 10.3 

Year 1966 1967 1968 l2§.2 l21Q l2lL 
Nos. x 10-6 

39·1 45.2 82.0 16.0 96.4 64.1 

Year l2.71 l2.U l2.ll l.212 
Nos, x 10-6 28.3 13.2 1·3 21.4 

This reflects the very poor general recruitment to the stock since year 
class 1963 recruited. The only year class of average strength since then 
is the 1968 year class. The recruitment of this year class to the spawning 
stock may have led to some increase in spawning stock in 1915. If no good 
year classes enter the stock in the next few years, a further decline is to 
be expected. 

There seems to be evidence that the 1913 year class is of some importance. 
Rather arbitrarily it is here judged to be somewhat stronger than other 
year classes since 1963 and about 1/3 of the 1963 year class, i.e. in round 
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figures about 70 million individuals by the age of 3. The following 1974 
year class has not shown any signs of importance and is set at 10 million 
by age 3. 

On the basis of this a prediction of stock size and catches has been made 
for the area considered for 1976-77. using values of F corresponding to 
the input F in 1915 in the VPA ( F = 0.22 ) and FO.l = 0.45 (ICNAF Res.Doc. 
75/31). The results are set out in Table 32. 

The predictions show that for both F values a slight improvement in the 
total stock could be expected from 1975 to 1978. However. this improvement 
is mainly due to the above-mentioned optimistic judgment of the incoming 
1973 year class. Figures in brackets in the table reflect that part of the 
predicted catches and stock which is dependent on the incoming year classes 
1973 and 1974. If the 1973 year class is overestimated, catches and stock 
size will remain at the present very low level. 

E. INTERRELATIONSHIP BETWEEN THE COD STOCKS AT ICELAND AND AT GREENLAND 

30. Introduction 

Throughout the period when investigations of cod in Greenland waters have 
been made, i.e. sinoe the 1920s, it has been known that part of the stock 
of cod at West Greenland migrates to East Greenland and Iceland when reaching 
maturity. This has been demonstrated mainly by tagging experiments at Green
land, but also other studies confirm this migration. 

As would be expected the migration to East Greenland and Iceland has been 
most pronounced for cod tagged in the southernmost part of West Greenland, 
i.e. ICNAF Divisions lE and IF. Tagging off East Greenland has shown a 
considerable migration from these waters to Iceland but only a small-scale 
migration to West Greenland. Tagging at Iceland has revealed a negligible 
number of recaptures at Greenland thus confirming that once the cod have 
migrated from Greenland to Iceland they will remain at Iceland. 

However, the interrelationship between the stocks is not only a matter of 
adult cod migrating and mixing but also a matter of recruitment of young cod 
to one area originating from spawning in another area. As far as this 
question is concerned, there seems to be some feed-back of fry from East 
Greenland to West Greenland and from Iceland to East Greenland, and possibly 
even to West Greenland. 

These two separate aspects of the interrelationship between cod at Greenland 
and Iceland are described in further details in the following. 

31. Migration of Adult Fish from West to East Greenland and to Iceland 

31.1 

Although it has been known that cod from Greenland waters contribute to the 
fisheries at Iceland no quantitative estimates of this contribution have 
been made until the North-Western Working Group tried to carry out such ana
lyses at its last meeting in 1970. At that meeting the Working Group based 
its analyses partly on tagging experiments and partly on analyses of stock 
size and composition of stock and catches at Iceland and Greenland. 

~~!~~~!~~_~~~~_!~~~~~~_~~E~~~~~~!~ 
Based upon tagging experiments at Greenland 'he Working Group in 1970 con
cluded that the actual overall proportion of mature fish at East Greenland 
and in the southern part of West Greenland (ICNAF Divisions IE-IF) 
emigrating to Iceland was about 25% per year. 

Since then only few fish have been tagged at Greenland. Danish tagging 
experiments at West Greenland in the years 1966-72 were presented to the 
Working Group at its present meeting. They reconfirmed that from the 
northern divisions at West Greenland (Divisions lB-ID) the migration to East 

A 10 Greenland and Iceland is insignificant, whereas tagged cod released in the 
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southern part of the area (Divisions lE-lF) revealed several recaptures 
at East Greenland and at Iceland. Conside~ing only fish that were 10 cm 
or bigger at the time of tagging, the total recaptures from the 1966-12 
experiments in Divisions lE-lF amount to 1.6% (25 recaptures, 329 fish tagged). 
44% of the recaptures came from East Greenland or Iceland. The overall re
capture rate from these experiments is lower than in previous experiments, 
but the deorease is mainly due to a lower reoapture rate at West Greenland 
than in previous experiments, although also the reoapture rate at Ioeland 
and at East Greenland has deoreased somewhat. However, the material is so 
limited and fishermen's reporting rate of tags so unoertain that the Working 
Group did not find itself in a position to ohange the oonolusions from the 
meeting in 1910. 

From Ioelandic tagging experiments at East Greenland in the years 1911-14, 
only 2% has been returned, probably due to a high tagging mortality. 2/3 of 
the recaptures came from East Greenland and 1/3 from Icelandic waters. Again, 
these experiments do not allow any revision of former conclusions. 

~!!!~~~!~-~!-~~~~~!!!!!-!!:~~-~!:~~!!!~!!~-!~-!~~!~!!~ 
Since no new information on the number of cod of age 1 and older emigrating 
from Greenland to Iceland is available, the percentage of emigrants (25% 
annually) given in the previous report of the Working Group was used. This 
figure oorresponds to an instantaneous emigration rate of 0.29, which was 
applied to the number of cod from age 1 and onwards in each year and age 
group derived from VPA (using the parameters outlined in Seotions 21 and 
28) for ICNAF Divisions lE-lF and ICES Sub-area XIV oombined. In estimating 
the number of ood emigrating from Greenland, F and M values have also been 
taken into aooount (see Section 21). 

The annual contribution of Greenland ood to the Ioelandio spawning stock 
(Table 33 and Figure 10) varies aooording to the size of the year classes 
and F vagues at Greenland, ranging from 34.1 x 106 ood in 1960 to 
1.3 x 10 in 1914. From 1911 onwards there was a steady decline of emi
gration from Greenland from 12.1 x 106 in 1911 to 1.3 x 106 in 1914, when the 
very poor year olasses 1965, 1966 and 1961 entered the spawning stook. In 
1915, when the about average 1968 year olass was expeoted to emigrate, the 
number inoreased slightly to 4.4 x 106 • The average over the period 1960-69 
of 1 year old fish (8.0 x 106 fish) is of the same order as the estimate 
given in the previous report (1.3 x 106 ). 

~~~~_~~!!~!:!~!~~!!!!_~!!_!~~_~!!~_~!_!~~_!~!:_!~~_!~~!~!!~~~L~!:~~!!!~!!~_~~~_~!~~~ 
The Group discussed the difficulties of obtaining valid estimates of F and 
stock size from VPA when dealing with two stocks with interchange between 
them. 

A VPA using only catches made at Iceland would tend to overestimate stock 
sizes at Iceland, especially among the younger age groups. This is because 
these estimates might include a proportion of fish that had commenced life 
in Greenland waters. A VPA using only catches made at East Greenland 
might underestimate stock sizes at East Greenland if no account has been 
taken of fish that commenced life at East Greenland but were caught at 
Iceland. To take account of this, the effective value of M on the older 
age groups could be increased to take account of an instantaneous 
coefficient of emigration, and the result of a trial made in this way is 
given in Tables 30 and 31. 

A VPA using catches from Ioeland and East Greenland would be useful since 
this should provide estimates of total stock sizes but without any indi
oation of how this should be distributed between the two areaS. 

For all the VPAs it was reoognised that values of F were liable to be 
biassed. All assessments depending on VPA Fs were, therefore, regarded 
as provisional and subject to revisions. 

All 
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It was recommended that further work be done on a simulation of the 
Iceland/Greenland situation with a view to obtaining better estimates of 
F, stock sizes and coefficient of emigration from Greenland to Iceland. 

32. Recruitment to the West Greenland Stock of Cod Originating from East 

Greenland and Iceland 

32.1 Distribution of cod at Greenland 

The recruitment to the cod stock off West Greenland is dependent on fluc
tuations in the environment not only at West Greenland, but also at East 
Greenland and Iceland. These fluctuations in the environment lead to fluc
tuations in the strength of the cod year classes. 

The distribution of cod at West Greenland depends on whether the year 
classes originate trom West Greenland or from East Greenland-Iceland. A 
year class originating from West Greenland seems to come from the spawning 
area in the northern part of ICNAF Division IE and Division ID. The main 
nursery grounds are in ICNAF Divisions IB-ID. Seasonal spawning/feeding 
migrations occur between various areas. 

A year class originating from East Greenland-Iceland has a more southerly 
distribution at West Greenland than a West Greenland year class. A year 
class from East-Greenland-Iceland is normally observed in ICNAF Divisions IE 
and IF at an age of one year. They grow up in this area and at an age of 
7-8 years old they begin to migrate from West Greenland to the spawning 
grounds in ICES Sub-area XIV and Division Va. Some migration back to West 
Greenland may occur from the southern part of East Greenland. 

The following year classes which were and some of which still are important 
for the fishery originate from West Greenland: 1947, 1950, 1953, 1957, 
1960, 1961 and 1968. Of East Greenland origin the following were important 
or relatively important for the fishery at West Greenland. 1945, 1956, 1958, 
1961, 1962, 1963, 1964 and 1968. The 1956 and the 1961 year classes were 
the most important. 

~2.2 ~!~~!!~~~!~~_~~_~~~_~~~~_~~~_!~~~~ 
The ICNAF NORWESTLANT Survey 1963 showed that cod eggsln April 1963 were 
distributed in a continuous belt from Iceland to East Greenland, along East 
Greenland, round Cape Farewell and over the banks at West Greenland. Concen
trations of larvae were, however, only found in two areas. One at West 
Greenland (ICNAF Divisions IB-ID) which is the normal area of distribution 
for cod larvae of West Greenland origin. The other concentration was found 
from Iceland to East Greenland over the ridge. Thus, the distribution of 
larvae was disrupted into two parts compared to the more continuous distri
bution of the eggs. 

If the occurrence of eggs in April 1963 reflects the general picture of 
distribution of eggs in April shortly after spawning, then the contribution 
of cod from East Greenland-Iceland to West Greenland may depend upon how 
successful the spawning is in the various areas off East Greenland and at 
Iceland, and of course upon the size of the spawning stock. 

Icelandic investigations have shown that the incubation time for cod eggs 
off East Greenland is 20-30 days. The speed of the East Greenland Current 
is known to be 4.5-9.5 nautical miles per day. Thus, eggs from the South 
East Greenland area can be transported to South West Greenland ~efore 
hatching. 

In 1963 no larvae were found at South West Greenland (Divisions IE and IF). 
This indicates that there may have been a spawning failure in an area at 

A 12 East Greenland from Angmagssalik Bank to Cape Farewell. As the year class 
1963 was relatively important for the fishery at West Greenland, and as 
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the West Greenland component of that year class contributed very little to 
the fishery, it seems likely to assume that these catches consisted of cod 
originating from the larvae concentrations found in July between Iceland 
and East Greenland. 

The International O-Group Surveys in the Iceland-East Greenland area in the 
years 1970-74 found no O-group cod along East Greenland from 64°N to 60 oN. 
Only in the year of 1973 was a dense concentration of O-group cod found 
over the Dohrn Bank. This year class was found at West Greenland in 
ICNAF Division IF as 1 year old and also as 2 and 3 years old in Divisions 
IE and ID. These 1-3 year old cod from the year class 1973 may have origi
nated from the concentration over the Dohrn Bank like the year class 1963 
did. 

These observations indicate that in some years not only the spawning areas 
off East Greenland are important to the fishery at West Greenland, but 
also spawning grounds rather close to Iceland. 

33. Management Problems for Cod at Greenland 

Apart from the problems of adequate data and parameters for analyses of 
the state of stocks and for forecasts of stocks and .catches,management 
of the cod stocks round Greenland is faced with another problem. 

The Working Group observed that a quota regulation is applied to the ICNAF 
part of the Greenland area. It is also observed that while for practical 
reasons the ICNAF Subarea 1 cod quota is not split up in areal sections, the 
analyses on which the scientific advice to ICNAF are based consider the 
stocks in Divisions lA-lD and Divisions IE-IF separately. 

In recent years the ICNAF scientists have advised that due to the very low 
stock size and a possible danger of failure in recruitment due to low 
spawning stock size, fishing should be kept at the lowest practical level. 
In this context the scientists have also pointed out that the recruitment to 
West Greenland stocks is depending partly upon the spawning stock at East 
Greenland. 

The present report confirms that there is a strong interrelationship between 
cod in ICNAF Divisions IE-IF and cod at East Greenland and partly at Iceland. 
Although the migration of adult cod is mainly from West Greenland to East 
Greenland and to Iceland, the Working Group considers that the cod fisheries 
at West Greenland are depending to a certain degree on spawning stocks at 
East Greenland and possibly even at Iceland. 

The Working Group also considers that for cod in ICNAF Divisions IE-IF the 
interrelationship with the East Greenland cod is just as pronounced as the 
interrelationship with cod in Divisions lA-lD. It therefore seems proper 
to consider East and West Greenland as a unit management area. If a break 
down for management purposes is to be considered, it may be asproper to 
combine Divisions IE-IF with East Greenland (ICES Sub-area XIV) as with 
ICNAF Divisions lA-lD. 

A13 
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Table 1. Nominal catch or Cod. ICES Division Va (Iceland Grounds). In thousand tons. 1955-75 (Bulletin Statiatique). 

Speciesl COD 

Country 1955 1956 1957 1958 1959 1960 1961 1962 196~ 1964 1965 1966 1967 1968 1969 

Belgium ............. ,.0 7.0 6.7 9.9 5.5 5 •• 5.4 8.2 6.J J.1 J.7 ~.O 2.J ~.4 2.7 
Denmark .••••••••.•••• . 
Faroe lsI ••.•••...••• 18.7 16.2 20.9 17.9 7·7 1l.8 10.6 8.7 6.J 6.9 5·2 J.4 2.8 4.' 2.6 
France ••••••.•.••••.• 0.1 0.1 0.1 0.4 0.1 0.1 
Germany (Fed.Rep.)l) •• 48.2 30.0 23.3 37.8 ~5.6 J7·9 21.8 34·2 ~J.O 19.3 15.J 9.9 15.4 29.6 19.4 
German.Dem.Rep.2) •••• O.J 0.5 0.9 0.5 0.5 o.~ 0.4 0.9 0.5 
Iceland •••••••••••••• 315.4 292.6 247.1 284.4 284.3 295·7 2JJ.9 221.8 232.8 27J.6 2JJ·5 224.0 19J.4 227.6 281.7 

Netherlands •••••••... + 0.1 0.5 0.7 0·7 0·5 0.1 + 

Norway •.•...•.••.•.•• 7·1 4.6 8.2 6.8 5.5 J.4 4.2 4.7 ~.5 2·7 0.4 0.5 0.2 O.J 0.4 
Poland2 ) ••••••••••••• + 0.2 0.1 

U.K. (England & Wales) 138.7 127·8 144.3 150.5 112.7 109.4 96.5 105.1 12;.2 122.2 128.1 109.0 126.6 111.6 95·4 
U.K. (Scotland) ••..••• 1.0 2.5 1.4 1.2 1.J 1.2 2.1 J.1 ~.2 4.6 6.8 4 •• J.6 2 •• 4.0 
U.S.S.R. 2 ) •.......... 0.2 2.0 D.J 1.4 0.2 

Total ............... 538.1 480.1 451.9 508.5 452.6 465.0 375.0 J86.9 410.1 4JJ.7 ;94.2 ;57·1 J45·D 382.0 407·0 

Eull.Stat. Total •••.• 536.8 482.2 453.0 510·5 454.2 465.0 J75.6 ;86.4 409.4 4~4·5 J9J.6 J57.4 ;44·0 J79.5 405.2 

- -- _L-

The national statistics used in the table (see footnotes 1 and 2) differ slightly from thoee given in Bulletin Statistique. 
The order of magnitude of these discrepancies 1s shown by comparison of the total catches at the bottom or the table. 

JE Provisional. 

1) From national statistics from Eundeeforschungsanstalt f. Fischerei, Hamburg. 

2) From national statistics. 

+ lese than 0.1 thousand tons. 

Notel Due to a mistake during the preparation or the table minor diecrepancies (less than 2 thoueand tons) occur between 
the total given in the table and the catch data used in the assessment for the years 1966 (2 000 tons). 1967 (;00 tone), 
1968 ( 1 400 tons). 1969 (200 tons' and 1971 (100 tone). 

:I> ... 
~ 

1970 19.71 1972 

~.o J.o 2.5 

4.) 8.6 11.1 

1.9 1.5 -
24.7 27.3 11.7 

2·7 0·7 0.7 
;02.9 250.; 225·4 

0.4 O.J 0.6 
1.6 O.J 0.2 

125.2 157·7 144.2 

5,) 4.1 J.D 
+ 0.1 + 

472.0 453.9 ~99.4 

470.8 45J·D J98.5 

1973 1974 

1.1 1.1 

14.2 12.1 

- 0.2 
6.6 5·5 

2J4·9 2;8.3 

0.1 0.2 

121.; 115·4 
1.0 2.1 

379.2 374·9 

J79.9 375.0 

1975JE 

1.0 

9.6 

-
2.2 

266.8 

0.1 

91.0 

1.6 

;72.; 

~ 
~ 
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Table 4. Cod. 
Division Va. Mean weight at age. 
Averags of the period 1970-74. 

Icelsndic data 
Age English data Non-spawning Spawning Stock 

1 0.22 0.22 

2 0.69 0.78 0.4} 0.64 

} 0.91 1.19 1.30 1.12 

4 1.32 1.80 2.78 1.93 

5 1.84 2'.63 4.51 2.92 

6 2.73 3.47 5.40 3.80 

7 3.86 4.12 6.17 4.65 

8 4.69 4.55 6.60 5.25 

9 4.96 4.82 6.78 5.48 
10 5.55 5.33 7.30 6.01 

11 6.61 6.72 8.37 7.18 

12 9.69 7.31 9.68 8.93 

13 11.41 9.29 12.82 11.14 

14 15.40 12.11 18.10 15.14 
15+ 13.41 11.17 23.95 15.90 

Length/weight regression psramsters: 1 n w = al + b 

(a) (b) 
Non-spawning: England I 3.000 11.6183 

" Iceland 2.551 9.7361 
Spawning Iceland 3.072 11.8913 
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Table 6. Cod at Iceland. 
VPA. input values of ]I- for 1915 

(A.) (1!) (C) (D) (E) 

p Ujusted P 

Age 
1910 1910 (B)x1.2 (1!)x1.3 (B)x1.4 

from prelimin-
ary run 

1 0.00 0.001 0.001 0.001 0.001 

2 0.00 0.01 0.01 0.01 0.01 

3 0.06 0.10 0.12 0.13 0.14 

4 0·31 0.31 0·31 0.40 0.43 

5 0.36 0.36 0.43 0.41 0.50 

6 0·38 0.38 0.46 0.49 0.53 

1 0.26 0.40 0·48 0.52 0.56 

8 0·50 0.50 0.60 0.65 0.10 

9 1.00 
10 0·55 
11 0.61 0.15 0.90 0·98 1.05 

12 0.83 
13 0.13 • 

Table 1. Cod at Iceland. 
Derived values of P for 1910 (see Table 6). 

Age (C) (D) (E) 

3 0.06 0.06 0.06 

4 0.31 0.31 0·32 

5 0.36 0.36 0.36 
6 0.38 0.38 0.38 

1 0.26 0.26 0.26 

8 0.50 0.50 0·51 

9 1.00 1.00 1.00 

10 0.55 0.56 0.56 
11 0.68 0.68 0.68 

12 0.84 0.84 0.84 

13 0.17 0.15 0.82 
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Table 10. Cod at Iceland. 

Year 

1955 
1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

Total stock biomass and spawning stock biomass 
(thousands of tons). 

-

Total stock Spawning stock 
biomass biomass 

1189 groups 1189 groups 
3 and older 7 and older ---_._-- --

2 615 924 

2 429 952 
2 208 1 138 

2 089 1 036 
2 006 783 
1 868 748 
1 745 587 

1 635 550 
1 505 694 
1 480 543 

1 474 422 

1 592 288 

1 846 237 

1 959 487 

1 994 551 

1 899 673 
1617 637 

1 371 462 
(1 319)") 337 
(1 183)") (244)") 

(231)") 

Ii) Values sensitive to VPA input values of F for 1975. 

89 
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Table 11. Estimated yea:r class strengths of Cod from the three 
VPA I s (:~ yea:rs old, number in 10-6). 

E. Greenland + E. Greenland + 

Yea:r Class Iceland W. Greenland W. Greenland 1 E & F 
1 E & F + Iceland 

1952 146 

1953 202 

1954 111 

1955 259 

1956 305 

1951 152 61 232 

1956 169 11 260 

1959 142 16 156 

1960 162 53 215 

1961 293 151 444 

1962 256 16 336 

1963 290 135 425 

1964 340 42 362 

1965 116 12 166 

1966 259 13 215 

1961 190 6 200 

1966 166 6 220 

1969 141 4 151 

1910 303 13 342 

Average 1952 - 1910 yea:r classes 220 

B 10 
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Table 27. Cod. ICNAF Divisions IE-IF 1960-75. 
Catch in numbers per age group (1 000 fish). 

Age 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 

3 - 11 435 33 77 - 1 180 49 8 -
4 2 214 283 2 022 534 562 2 447 1 996 1 070 994 142 
5 798 7 745 4 879 7 710 1 061 5 336 19 836 3211 10 713 3 167 
6 935 1 860 11 631 8 201 8 239 1 889 4 597 14 391 9 972 15 355 
7 5 233 1 343 1 415 11 852 5 550 5 110 1 588 5 800 11 520 6 595 
8 1 541 4 741 1 291 912 4 823 3 965 3 018 583 2 236 4 662 
9 752 945 2 676 248 542 1 662 2 232 369 182 731 

10 1 469 604 475 996 245 223 707 917 123 43 
11 220 1 203 308 178 733 158 79 55 314 75 
12 394 129 737 178 81 552 56 28 23 146 
13 1 425 245 47 443 48 22 186 36 5 27 
14+ 712 1 220 1 303 751 256 129 128 107 56 4· 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 --. 
Total 

15 693 corresponding) 20 329 27 21' 32 036 22 217 21 493 35 603 26 616 36 146 30 947 
catch (tons)X 61 705 73 086 90 78~ ]06 882 81 942 64 137 77 661 85 751 114 001 70 476 

W (kg) 3.93 3.60 3.34 3.34 3.69 2.98 2.18 3.22 3.15 2.28 
--

Age 1970 1971 1972 1973 1974 i975xx ) 

3 - - 1 4 56 59 
4 171 66 2 944 60 145 304 
5 1 496 1 118 952 5 133 235 531 
6 3 323 2 064 2 218 980 2 664 184 
7 8 763 3 274 737 1 005 206 2 587 
8 2 989 6 054 1 482 254 240 160 
9 1 874 1 266 1 611 742 105 54 

10 647 657 293 373 107 27 
11 88 207 173 63 205 21 
12 33 10 60 36 128 7 
13 97 24 4 10 53 3 
14+ 27 44 26 10 16 3 

1970 1971 1972 1973 1974 1975 
~ 

Total 
19 508 14 784 10 501 8 670 4 160 3 940 corresponding 

catch ~tons) 53 530 43 837 23 970 17 438 13 447 11 300 
W kg) 2.74 2.97 2.28 2.01 3.23 2.87 

x) Including estimates of catches reported as Division INK. 
xx) Including estimates of catches for countries other than Germany, Fed.Rep. oj 

(4 652 tons), U.K. (92) and Denmark (G) (3 186) and partly using samples 
C 2 from Divisions north of Divisions IE-IF. 1975 sampling very poor. 
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Figure 2. Iceland Cod. 
The relation between fishing mortality from VPA and total 
mortality based on English trawler catch per effort. 
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Ioeland Cod. 
Change in biomass with age in an une%ploited year olass. 
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Figure 5. Iceland Cod. 
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Figure 8. Iceland Cod. 
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