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1. Nominal catch 1977 and 1978 

TAC for Subarea 1 cod was 31 000 tons for 1977 but although fishing by 

non-Greenlandic vessels and by the large Greenland trawlers was stopped by 

May-June the TAC was exceeded by about 7000 tons (Table 1). 

In 1978 only Greenland vessels were allowed direct cod fishing at West 

as well as at East Greenland. Although, as in 1977, the large trawlers had 

their direct cod fishing stopped by May the total Greenland catch for 

Subarea 1 is about 35 700 tons and about 1900 tons for Southeast Greenland. 

Bycatch of cod in other fisheries, primarily in the fishery for redfish by 

the Fed.Rep.of Germany, was reported by the vessels engaged as about 1500 

tons at West and 500 tons at East Greenland, but these figures may probably 

be regarded as provisional minimum estimates. The total catch of cod in 

1978 is thus 37 000 tons or more for Subarea 1 and 2300 tons or more for 

Southeast Greenland (ICES XIVb). 1978 catches by divisions and gear are 

given in Table 2. 

The local, inshore fishing (included in the figures given above) which 

for subarea 1 was as low as 5200 tons in 1976 increased to 14 000 tons in 

1977 and to about 18 000 tons in 1978. The increase occurs mainly in the 

pound-net fishery in Div. 1E-1F. 

The trawlers' proportion of the total catch in Subarea 1 increased 

from about 37% in 1977 to about 52% in 1978. Inshore catches were caught 

mainly by pound nets, but inshore catches are not reported by gear in the 

statistics. 

2. Trends in catch per unit effort and tutal effort 

Greenland vessels were the only ones allowed direct cod fishing in 1978 

and, thus, the only ones for which comparison of catch per unit effort can 

be made between 1977 and 1978. 

Table 3 gives their e-ffort and catch of cod by divisions for the 

years 1976-78. The figures show about a doubling of cpue for Subarea 1 as 

a whole from 1976 to 1977 and a very significant increase (by ahout 160%) 

Appendices 1 and 2 were prepared subsequent to the writing of the initial manuscript. 
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from 1977 to 1978. However, since distribution of effort on divisions and 

months was not the same for all three years a better comparison may be 

obtained by considering figures for shorter periods of the year. 

Table 4 gives effort and catch per unit effort by divisions and quarter 

of the year for the years 1976-78 and for January 1979. 

For 1977 as well as for 1978 there is a remarkable change in cpue 

between divisions from first to second quarter of the year. In the first 

quarter, especially in 1978 (when for Div. lc the figures given for the 

second quarter are from the first part of April) fishing concentrated in 

Div. le, but in the second quarter catch rates were better in Div. lE and 

vessels fished relatively more in this division in the second quarter. The 

restrictions on fishing unfortunately mean that data for the third and 

fourth quarter are sparse, but the 1977 data suggest that the seasonal 

southward shift of fishing (to obtain best possible catch rate) might have 

continued in the third quarter had 'fishing been free. By the end of the year 

the more northerly areas again seem to become more attractive. This is also 

illustrated in Fig.1. For 1979 the January figures indicate that Div. 1C 

again is the most important. 

Assuming that the Greenland trawlers' catch rate can be taken as an 

index of cpue for the total catch in Subarea 1 then the figures in Tables 

3 and 4 suggest that total effort decreased by about 45% from 1976 to 1977 

and by about 62% from 1977 to 1978 (about 79% from 1976 to 1978), see 

Table 5. However, in terms of fishing mortality the situation is not that 

simple. To assume that effort as measured in Tables 3-5 is and index of 

fishing mortality requires the assumption of cpue being a direct measurement 

of the overall stock abundance. This assumption is not likely to hold. The 

shoaling behaviour of cod, e.g. at time of spawning or due to hydrographic 

conditions, makes it very difficult to adopt the said assumption. Rather it 

occurs that catchability varies considerably not only between seasons of 

the year but also, for any given season, between years. This variation 

between years is likely to be most pronounced for the first and second 

quarter of the year (spawning time and extreme temperature conditions). 

In fact, in the 1950-605 the author used the month of August as the best 

month for between-years comparison of stock abundance, measured by cpue 

(Horsted, 1965). This is not possible at present with the very limited 

amount of effort data for that month. 

It may, however, be important to note that in terms of number of 

fish caught the catch dropped by about 24% from 1977 to 1978 (Table 12). 

Furthermore, for both years the 1973 yera-class was by far the major one 

(77% by numbers of the 1977 catch, 81% in 1978). Part of, but not all, 

the increase in cpue between 1977 and 1978 is, therefore, simply the 

effect of the growth of the individuals of this year class between the two 

years, especially as fishing in the first part of 1978 seems to have been 

on the mature (fastest growing) part of the year class (see Section 4 of 

this paper). Table 5 illustrates the changes in catch and effort between 

1977 and 1978 when catch is expressed by numbers rather than by weight. 

From this table it will occur that overall effort might have dropped by 
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about 46% from 1977 to 1978 when considering numbers caught. However, 

considering again the fact that catches in the two years were made up 

mainly of the same year class (the 1973 year-class) it seems likely that 

the increase in cpue from 1977 to 1978 is to a great extent due to an 

increase in catchability rather than to an increase in overall stock 

abundance. 

3. The stock by January-February 1979 

As in January-February of 1978 the Greenland trawlers did again 

experience good catch rates in the first part of 1979 (see Table 4 and 

observe that catches registered in fourth quarter of 1978 were taken in 

late December). Their activity was, however, concentrated in a very narrow 

area. The major part of the effort was exercised in the southern part of 

Div. 1C at the western slopes of the Tovqussaq (Banana) Bank and the south­

western part of the Sukkertoppen Bank between 640 15'N and 64045'N. A minor 

part of the activity took place in Div. 10, either at the borderline 

between Div. lC and 10 directly connected with the afore mentioned fishing 

area, or at the southeastern slope of the Fylla Bank. 

Samples of the landings from this fishing are shown in Table 6. For 

Div. 1C it will be seen that in terms of numbers as well as of weight the 

age-group') (year-class 1974) was the ma;,-,r contributor to the catch, 

whereas for Div. lD the samples indicate that the 1973 year-class was the 

major contributor. The research sample was taken in the southernmost part 

of Div. 1D just north of the borderline between Div. 1D and IF. In this 

sample the 1973 year-class is of the same relative importance as it was in 

the majority of the samples in 1978. The commercial sample from Div 1D is 

from the southern part of the Fylla Bank. 

When comparing the mean weight of agp groups in the 1979 samples 

(Table 6) to those in the 1978 samples (Table 9) one finds a good 

correspondence for age-group 6 and older. Age-group 5 in 1978 evidently 

had a higher mean weight than age-group 5 in January-February 1979. The 

explanation may be found in the possibility that the fastest growing 

individuals of the 1973 year-class joined the exploited spawning shoals 

in 1978. Some research sampling was made in March-April 1978 and maturity 

of cod was studied on a limited material. Whereas the samples indicated 

that the theory of an early maturation of the 1973 year-class could be 

valid so far as males are concerned very few 5 year-aIds females were 

found to be mature. However, the sampling actually came too late to 

demonstrate the January-March situation in Div. le., Table 13. 

The 1979 samples (Table 6) indicate that the role of the 1973 year-class 

in the fishery is still very important although decreasing. Forecasts made 

last year (Table 16 in Res.Doc. 78/VI/44) predicted that the 1973 year-class 

would make up about 1/3 - 1/2 (by weight) of the 1979 catch. The data for 

January-February 1979 seem to be in conformaty with the prediction. In fact, 

for the January catch of 2508 tons in Div. lc and 1619 tons in Div. 10 

calculations show the 1973 year-class to make up 38% of the combined 1C-10 

catch. (see also Appendix, 1). 
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The occurrence of the 1975 year-class in the 1979 samples was expected. 

The samples seem to confirm this year class to be relatively more important 

in Div. lC than in Div. 10. 

The fact that the trawlers cluster in a narrow area makes it very 

difficult to use their activity and catch per effort in a judgment of the 

overall abundance of cod in the subarea. However, some acoustic surveys 

were made in January-February 1979 by the R/V ADOLF JENSEN to investigate 

the distribution of cod. 

On 29-30 January the western slopes of Fisken~s, Danas, Ravns and 

Frederikshab Banks (Div. 10-1E) and of the south and east slopes of the 

latter bank were surveyed. Bottom depth range was 100-600 m. Only on the 

southern part of Danas Bank on 300-400 m ano on the northeastern part of 

FrederikshAb Bank on 240-250 m were fish seen, in the former place possibly 

redfish, in the latter mainly single fish supposed to be cod. On 31 January 

shoals of cod were observed in the deep east of Ravns Bank at about 250 m. 

Two bottom trawl hauls were made resulting in 311 cod caught in about 40 

minutes (the research sample in Table 6, Fig.3). 

On the 20-23 February 1979 another survey covered the eastern slopes 

of the Fylla Bank and the eastern and western slopes of the Fiskenres, Danas, 

Ravns, FrederikshAb and Narssalik Banks (Div. 1D-1E). Only at the south 

eastern slope of the Fylla Bank were noteworthy shoals of cod observed; 

relatively large and dense shoals at 200-300 m. This is where the trawlers 

had part of their fishing in JanuarY-February and the 10 commercial sample 

of Table 6 is from this area. (Fig. 4-5). 

In summary, dense shoals occurred in very limited areas giving good 

catch rate in these areas, but cod was not considered abundant in the 

overall area surveyed. It should also be noted that an extensive survey 

for sandeel by three commercial vessels in June-September 1978 in Div. 

1A-1D (to be reported in the Danish Research Report for 1978) found few cod 

in their extensive acoustic survey. 

4. Mean length and weight of age groups in 1978 and first part of 1979 

Age and length samples of cod in Subarea 1 and off East Greenland (ICES 

XIVb) for 1978 were provided by Denmark (G) and by the Fed.Rep. of Germany 

(Dr. J.Messtorff kindly provided the author with these). 

The FRG samples give figures for mean length and weight of each total 

sample while some of the Danish samples have been used to achieve mean length 

and weight for each individual age group. These samples are listed in Table 7, 

while Table 8 gives the overall mean length and weight for the FRG samples. 

As will be seen from Table 7 the material for age groups older than 

8 years or in most cases older than 7 years is very limited. Likewise weight 

data for age-group 3 and younger age groups are limited. For age-groups 3 

to 8 the quarterly mean weights from the Greenland samples are given in 

Table 9 for the offshore and inshore samples separately. The weighted annual 

mean has been obtained by weighting with the quarterly inshore and offshore 

catches in Table 10. 
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As will be seen from Table 9, for age-groups 4 and older the 1978 mean 

weight turns out to be significantly higher than for 1977, most remarkable 

for age-group 5 (the important 1973 year-class). This phenomenon seems to 

be (elated t~ the first quarter of the year rspecially. As was suggested by 

the author in Res.Doc. 78/VI!44 (Harsted, 1978) the rather sudden increase 

in mean length and weight of the 1973 year-class by January-Februa·ry 1978 

may be due to the fact that the very good fishing at that time was on shoals 

likely to be pre-spawners and the possibility that the fastest growing 

individuals of the 1973 year-class matured in the winter of 1977/78 and 

joined the spawning concentrations. 

Studies of this phenomenon are mentioned in Chapter 3. page 4 of this 

paper. As mentioned the sampling did occur too late to cover the peak period 

of the good fishing in Div. lC. In fact. trawlers left this area in April. 

and the effort and good catch rate listed under the second quarter of 1978 

for Div. lC in Table 4 is occurring in the beginning of April. 

The theory of a separation of the 1973 year-class (and probably also 

the 1972 year-class) in a mature and an immature component in the first part 

of the year 1978 seems confirmed by the fact that in the second to fourth 

quarter of the year the mean length and weight of the age groups returned 

to a lower. less "abnormal" level. 

It should be mentioned that, although the tables refer to samples and 

thereby include the inevitable possibility of bias. the observations made 

through the samples correspond very well with those generally reported by 

the commercial fleet. The fleet exploited good, but scattered concentrations 

of unexpected large cod in January to mid April, especially in the southern 

part of Div. lC, but thereafter catches again had inflow of smaller sized 

cod, and samples confirm that these were also mainly five years old. 

The above described phenomenon seems necessary to take into account 

when samples are used to calculate numbers landed by age groups in 1978. 

Whereas in former years' calculations the weighted annual mean weight of 

each age group was used, for the 1978 catch the monthly or quarterly mean 

weights have been used to calculate numbers landed by age groups. This 

refers to catches by Greenland vessels. For the FRG catches the mean weight 

of the total sample, or of combined samples. was used to convert catches 

to numbers. 

The variation between years in weight by age makes it difficult to 

estimate mean weights to be used in forecasts of catches. The fisheries 

trend in 1977-79 will, however, suggest that offshore fishing will continue 

to take the major part of any allowed catch in the first part of the year 

so that a figure between the weighted annual mean weight found for 1978 

and the mean weight for January-February 1979 may be a proper value. These 

figures are set out in Table 11 together with figures found for the inshore 

fishery in 1978. In order to achieve an overall mean annual figure for each 

age group it has been supposed that for the forecast years offshore catches 

will make up about 60% of the total TAC. It may occur that the figure for 

age-group 7 is too low. Anyway, to the extent that trawlers' proportion of 

A6 



- 6 -

the total catch may exceed the assumed 60% the predicted catches will tend 

to be underestimates. 

5. Numbers landed by age groups in 1977 and 1978 

Numbers landed per age group for the years 1965-76 are found in the 

following Res.Doc. 75/31, 76/VI/17, 77/VI/8 and 78/Vr/44. The latter also 

contains provisional figures for 1977. 

Revised figures for 1977 and provisional figures for 1978 are given 

in Table 12. The table also includes figures for Southeast Greenland (ICES 

XIVbj . 

Since no new sampling data were available for the 1977 catches as 

compared to those used to obtain provisional figures last year (Res.Doc. 

78/VI/44) the revision is simply a raising of the provisional figures to 

take into account a higher total catch (37 993 tons) than the provisional 

one (35 644 tons). 

For 1978 the offshore catch by otter trawl is fairly well sampled, 

especially in the important first quarter of the year, both by Denmark(G) 

and by the FRG. There is a very good correspondence between the samples 

representing this fishery, all samples showing the high predominance of the 

1973 year-class and, with the exception of one sample, very few cod of age 

9 or older occur. The inflow of such old cod seems to occur more common off 

East Greenland, but also here the 1973 year-class was the major one in 1978. 

Inshore catches are not well sampled, except in Div. 10 and partly Div. lE, 

but the samples do not allow to judge differences in age composition between 

divisions. It seems likely, however, that if sampling had occurred in Div. 

1C and 18 the inflow of the 1975 year-class might have been higher than 

indicated by Table 12. 

Year-class 1974 (age-group 4) has partly recruited to the fishery in 

1978 while the 1975 year-class, expected to be better than the 1974 year-class, 

has been landed only in small quantities and mainly in the northern divisions, 

but - as mentioned in the preceding paragraph - the figures for this year 

class are probably biassed (underestimated). 

6. Information on future recruitment 

Recruitment of Subarea 1 cod to the fishery normally starts at an age 

of 3-4 years. Local Greenland regulations prescribe a minimum size of 40 cm 

total length of cod in landings. Smaller cod may be caught, but generally 

only in the inshore pound-net fishery from where they can be discarded 

alive. Unfortunately, as stated in Section 5, the pound-net fishery was not 

very well sampled in 1978 and information on discard is rather sparse. 

The year classes in question for recruitment in 1979-81 are the 

year-classes 1975-78. 

The strength of the 1978 year-class can at present be made only on 

hydrographic and plankton observations in 1978. These will be described in 

details in the Danish Research Report for 1978. In brief, water temperatures 

in the spring and summer of 1978 were relatively low over the fishing banks 
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in Div. 18-10, and the hydrographic observations indicate that the year class 

may be rather poor. 

The number of cod larvae in the plankton was extremely low, and it 

must, therefore, be a provisIonal judgment that the 1978 cod year-class will 

be ranged amongst the very poor ones. 

Individuals of the 1977 year-class have not yet reached a size where 

they could be expected to occur in commercial catches. However, in research 

catches (cod-end mesh size 30 mm) of the Fed.Rep. of Germany in December 

some samples contain l-year old cod, most noteworthy in Div. lE, where as 

much as 13% (by number) of the samples (four length samples combined) 

consisted of this year class. Here it was more frequent than the 1975 

year-class (7.5%). Apart from this sample (samples) the 1977 year-class has 

not yet shown up in any noteworthy amount in research samples. It is, 

however, yet too early to make more firm conclusions on the strength of the 

year class. It should be remenbered, however, that temperatures were 

relatively favourable in 1977. The 1979 pound-net fishery and research 

hauls with fine meshed trawls will hopefully allow a better judgment of the 

year class at the end of 1979. Anyway, the recent information seems to 

confirm last year's judgment of a year-class strength below that of the 

1973 year-class but probably above that of the 1976 year-class. 

The 1976 year-class did not have the same good environmental condition 

in its larval stage as the 1977 year-class. Its individuals do now have a 

size when they could be expected to occur in pound net catches and in 

research hauls. Danish offshore research hauls at standard stations in Div. 

1D and 1E have not shown noteworthy amounts of 2-years old cod, nor do we 

have information pointing to a high discard rate of such small cod in the 

pound-net fishery. 

The research hauls by the Fed.Rep. of Germany did show occurrence of 

this year class, but only in the same sample(s) as mentioned above for the 

1977 year-class did the 1976 year-class occur as a relatively important one, 

viz. by 28.7% (by numbers). In the 1977 research hauls the year class was 

found only in Div lE. It is thus likely to have a limited distribution, 

mainly in Div. lE, and the new data do not lead to a revision of the view 

that year class is a relatively poor one for subarea 1 as a whole. 

On the basis of the information by the end of 1977 the 1975 year-class 

was considered a relatively good year class and with its main occurrence in 

Div. 18-1D. It has to some extent recruited to the fishery in 1978, and 

commercial samples seem to confirm its main occurrence in the northern 

divisions. 

The year class occurs in the FRG research hauls in December in Div. 

1C-1F, most common in Div. 10 (10.2%), and it is also observed in most 

Danish research samples. Unfortunately information on discard from the 

pound-net fishery is rather limited in 1978, but a good part of the 

individuals of the 1975 year-class would have been discarded if they were 

caught in this fishery. A pound-net sample from the southern part of Div.ln, 

inshore in July shows about 30% (by number) of this year class. A length 

sample from the GodthAb Fiord (Div. 10) in July is illustrated in Fig.2. 
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The fish round modal length 63 em are most certainly of the 1973 year-class, 

while those round modal length 36 em are likely to be 3- and 4-years old 

fish, i.e. year-classes 1975 and 1974, respectively. 

The captain of one of the large Greenland trawlers reported that in 

late March some of the concentrations seen on the echo sounder on the 

Tovqussaq (Banana) Bank, Div. le, consisted of small cod around 25 em. The 

trawlers evidently tried to avoid such small fish, but the observation 

confirms the general impression, that the 1975 year-class will be the main 

substitute for the 1973 year-class although it is still considered to be 

less abundant than the latter. 

In summary, for the year-classes 1975-77 there isat present no such 

new information which seems to require a revision of the estimates made last 

year. The 1978 year-class is tentatively regarded as poor as the 1976 

year-class. Consequently. the following estimates of recruitment (thousands 

of 3-years old fish) have been used in the forecasts: 

Number x 10-3 at age 3 (beginning of the year) 

Year class lA - 10 1E - 1F Subarea 

1975 50 000 25 000 75 000 
1976 10 000 10 000 20 000 
1977 25 000 25 000 50 000 
1978 10 000 10 000 20 000 

7. Values of instantaneous fishing mortality rate (F) for virtual population 

analyses 

On the basis of catch and effort figures it was concluded last year that 

effective effort (tVF) had decreased from 1976 to 1977 by about 1/3 in the 

offshore fisheries but probably increased inshore. so that a range of F 

values of 0.16-0.20 was suggested for 1977 as compared to a value of 0.25 

in 1976. 

From 1977 to 1978 it has already been stated (Chapter 2, page 1) that 

data in Tables 3, 4 and 5 would suggest a further decrease in overall effort 

by about 45% from 1977 to 197B when catches are considered by numbers 

instead of by weight. However. bearing in mind that the 1973 year-class made 

up about BO% of the catch (by number) in both years. so that the age 

composition of the stock was roughly the same in the two years, it seems 

reasonable to make the consideration that a drop in catch of about 23% from 

24.4 mill fish to 1B.7 mill fish (Table 12) is less than would be expected 

as a function of total mortality in the stock during 1977-78 (Z = 0.36-0.40 

corresponds to a decrease of 30-33%). Howev0r, it should also be taken into 

consideration that the 1973 year-class was not fully recruited to the 

fishery by 1977 and that the further recruitment in 1978 has to some extent 

compensated the decrease caused by fishing and natural mortality. It occurs, 

therefore, that fishing mortality may have been of the same scale in 1978 

as in 1977, i.e. in the range 0.16-0.20. Figures in Tables 3-5 would then 

suggest that catchability was considerably (about 80%) higher in 1978 than 

in 1977. 

A9 



- 9 -

8. Partial recruitment 

A review of all the age samples available for 1978 shows that so to say 

aIlS-years old cod in the samples are above 40 em long, also in cases 

where smaller cod are present in the sample. It is, therefore, likely that 

the 1973 year-class was nearly fully recruited to at least the trawl and 

the pound-net fisheries in 1978, although probably not to the gill-net and 

long-line fisheries. Unfortunately the ratio of catch between gears is not 

known, but considering that trawls and pound nets caught the major part of 

the catch it may be proper to assume a partial recruitment of 5-year aIds 

of about 90% in 1978 and of 100% for fish of age 6 years or older. For fish 

of 3 and 4 years the same figures as last year, i.e. 60% and 72%, respectively, 

are used again. 

9. Other parameters for VPA and prognoses 

As previously the natural mortality is set at M = 0.20. A coefficient of 

emigration for Div. lE-1F cod of age 7 or older has earlier been assumed to 

have a value of 0.15, and there is no new information to suggest a change 

in this parameter. For Subarea 1 as a whole the coefficient is again set at 

a value of 0.05. 

weight-by-age figures for prognoses are found in Table '1. 
Recruitment figures for prognoses are given in Chapter 6, page 6. The 

model further requires an input for recruitment in 1977, i.e. of the 

year-class 1974. This has initiallY been set at values corresponding to 

last years' astimates, i.e. 25 mill. fish in Div. lA-1D and 15 mill. fish in 

Div. 1E-1F. 

The set of F values used in the VPA for the years 1965-76 is as previously. i.e. 

1965 1966 1967 1968 1969 1970-75 1976 1977-7B 

Subarea 1 
Div.1A-1D 
Div.1E-1F 

0.46 
0.45 
0.49 

0.54 
0.52 
0.61 

0.62 
0.6B 
0.55 

10. Results and discussion 

O.BO 
1. 00 
0.50 

0.55 
0.59 

0.50 

n.35 
0.35 
0.35 

i) The virtual population analyses (VPA) 

0.25 see 
0.25 Table 14 
0.25 

Having seen the results of the first VPA-runs (with input values as 

given in the preceding chapters) several more runs were made as background 

material for the discussion. For all runs the numbers caught of each age 

group was in accordance with the figures given in Table 12, but values of 

M, F, and emigration coefficient were variec, Table 14 lists the inputs 

for the various runs. Some were made for Suharea 1 as a whole as well as 

for Div. 1A-1D and 1E-1F separately. Since the present situation in the 

stock and fisheries indicates that the offshore fishing is limited to the 

area from the southern part of Div. 1C and southwards only runs for Subarea 

as a whole will be illustrated and discussed. 

Runs Sub 1-1 and Sub 1-2 (given as Tahles 15-18) are, in fact, similar 

to the runs presented last year except for the updating by one year. One 

would, therefore, hope to find similar results for years prior to 1977 as 
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were found last year. There is a reasonable good correspondence so far as 

stock in numbers in the various years is concerned except for the years 

1974-75, where the present runs lead to figures \-~ below those found last 

year. Also for 1976 the present runs indicate a stock about 25% below that 

found by last yearls analyses. So far as the important 1973 year-class is 

concerned the present analyses are in very good agreement with those of 

last year, pointing to the year class as being in the order of 200 mill fish 

at age 3. 

When comparing resultant F-values obtained last year and in the 

present analyses there is, however, a great discrepancy between the two 

years for age groups 6 years or older in the years 1975-77. Most noteworthy 

are the high F-values for age-group 8-13 in 1977 (Tables 15 and 17). 

However, looking at the numbers caught by age groups in 1977 and 1978 

(Table 12) it is clear that such input data must l·~ad to high F-values for 

older age groups (when M is kept at the same leve~;for younger age groups). 

Age groups older than 7 years were evidently fished in relatively much 

lesser scale than previously. The samples may, of course, be biassed. 

However, it should also be born in mind that the previous offshore fishery 

by gill nets and long lines practically vanished by 1978. Thereby the 

older cod may be relatively less exploited. 

The unexpected high fishing mortality occurring for older age groups 

in previous years in the present analyses would, however, also occur by 

wrong assumptions of some other input parameters. If, for instance, the 

emigration of older age groups has been relatively high in 1977-78, as 

supposed in run Sub 1-4 (Tables 19-20), th~n the F-values of 1977 will 

decrease somewhat (compare Table 19 to Table 17). Another consideration 

could be that if not all catches of cod are actually reported then there 

is - in terms of the present analyses - a higher natural mortality than 

assumed. In runS Sub 1-5 and Sub 1-6 such assumptions are made, and also 

this leads to lower F-values in 1977 than in the initial runs (run Sub 1-6 

is found in Tables 21-22. Compare Table 21 with Tables 19 and 17). Anyway, 

it seems clear from the data for the first part of 1979 (see Chapter 3 and 

Appendix 1), that the 1973 year-class is not as abundant now as initial 

analyses would suggest. The assumed fishing mortality corresponding to 

the 1978 catch could be too low (which would lead to too high estimates of 

the stock and the year class) or there might have been other "mortalities" 

(emigration and/or non-reported catches such as discards due to regulations 

prescribing a maximum allowance of cod in fisheries for species other than 

cod). Whether one or the other (or a combination of) the considerations is 

proper, the uncertainties also influence the prognoses. 

ii) Forecasts 

Forecasts of catches, stock size and spawning biomass will, 

of course, differ between the various assumptions made. The catches in 1978 

were higher than expected, but illustrated that Greenland may well catch 

about 35 000 tons again in 1979. All forecasts made in this paper suppose 

that this will be the case. A number of strategies are set up as shown in 

Table 23. Spawning stock is defined as all cod 6 years or older. 

All 
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Strategy 1 operates with a constant catch level at 35 000 tons 

annually while strategy 2 operates with a constant F equal to that required 

to obtain 35 000 tons in 1979. There is practically no difference between 

these two strategies but both will. of course, like the other strategies. 

result in higher stock levels by assuming F in 1978 ~ 0.16 instead of 0.20. 

Strategy 4 operates with a higher fishing mortality (F = 0.30) from 

1980 and onwards. This will. of course, result in higher catches in 1980 

and 1981. but will also lead to a spawning stock by 1983 which is about 

40% below that obtained through strategies 1 and 2. Strategy 5 operates 

with an even higher fishing mortality from 1980 (F = 0.40, estimated to be 

the Fo.,-value) and leads to a spawning stock by 1983 about 55% below that 

in strategies 1 and 2. 

Run 7.3 illustrates what would happen if in 1979 and the following 

years catches were kept at an absolute minimum (allowing for small bycatches). 

Spawning biomass by 1983 would increase considerably (40% above the one in 

strategies 1 and 2). 

For run A 1.1 the assumption was made that the emigration and/or non 

reported catches has functioned as if natural mortality was higher (M = 0.35) 

than assumed in other runs, but (reported) catch level has been maintained 

at the 35 000 tons as in strategy 1. It will be seen that the assumption 

of a higher M leads to a significantly lower spawning biomass, by 1982-83 

about 50-60% below that occurring by M = 0.20. It does, therefore, seem 

very important to obtain further information on migration and on discards, 

to improve the prognoses. 

It should be strongly stressed that th,-' 1979 data so far indicate that 

the 1973 year-class is not likely to achieve the relatively high importance 

as suggested by the forecast analyses. If the 1973 year-class has been 

overestimated and/or fished more rapidlY than in the model used then the 

resultant catches and spawning biomasses in Table 23 are significantly 

overestimated. 

11. Cod at East Greenland 

Samples by Demnmark(G) and the Fed.Rep. of Germany made it possible to 

estimate numbers by age in the reported landings from Southeast Greenland 

(Table 12). The figures for 1977 confirmed that the stock in this area 

normally contains relatively more older cod than the West Greenland stock. 

The 1978 samples also have relatively higher frequency of older age groups 

but nevertheless considerably below that of 1977. There is, therefore, not 

much support to be found for a theory of an increased emigration of old 

cod from West to East Greenland waters. 

It seems difficult to estimate fishing mortality in this region and no 

VPA runs have been made. If all fishing is occurring in the Kap Farvel 

region (as most of the Greenlandic effort) then figures might simply be 

added to the figures for West Greenland and the area regarded as a unity. 

Attention is again drawn to the conclusions based upon the report of 

the ICES North-Western Working Group. 1976. that a catch for the Greenland 

A 12 
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area as a whole would be about 25% greater than that in Subarea 1 for the 

same levels of F. 

The importance of the East Greenland area as a potential spawning area 

for the West Greenland stock should be born in mind. 
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Table 1. 

Table 2. 
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-3 
Nominal catch (metric tons x 10 ) of cod in Subarea 1 and off East Greenland, 1977. Figures 
for Greenland (SA 1 24220 tons, East Greenland 1833 tons) taken from STATLANT 21 B as supplied 
to ICNAF. Figures for other countries from Summ.Doc. 78/VI/28 (15 June 1978) and thereby still 
provisional figures. Catches listed under gill net may contain some catches taken by otter trawl 
or long line. 

Division Otter trawl Set gill net Long line Gear Unknown TOTAL 

lA 127 216 343 

1. 3 298 580 881 

lC 3546 935 2505 6986 
10 3066 5013 19 2946 11044 

lE 6208 2025 573 3521 12327 

IF 1090 1091 4231 6412 

Total SA 13913 8398 1683 13999 37993 

East Greenland 4253 0 0 965 5218 

Grand total 18166 10081 1683 14964 43211 

Provisional nominal catch (metric tons x 10-3 ) of cod in Subarea 1 and off East Greenland, 
1978. Figures for Greenland (SA 1 35651 tons, East Greenland 1860 tons) taken from internal 
reports(final figures for trawlers) while figures for other countries (SA 1 1488 tons, East 
Greenland 463 tons) taken from radio reports by vessels to the Greenland administrative 
offices as requested in the management scheme. Figures for Norway (3 tons) supplied as 
provisional figures for the 1979 Assessment Meeting. 

Division Otte trawl Set gill net Long line Gear unknown TCYI'AL 

lA 326 326 

1. 2 1319 1321 

lc 11804 2943 14747 

10 2716 2 2094 4812 

lE 4053 4078 8132 

IF 702 7099 7801 

Total SA 19277 3 17859 37139 

East Greenland 1194 30 1129 2353 

Grand total 20471 33 18988 39492 

A 14 
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Table 3, Effort (hours fished). catch of cod and catch per unit effort for the Greenland trawlers 
in 1976-78. Only figures for direct cod fishing are included for 1977-78 while for 1976 
part of the effort may be for groundfish unspecified, especially in the last half of the 
year. 

Division 

1. 

lC 

10 

lE 

IF 

hours 

236 

5071 

5912 

6319 

a 

1976 

tons kg/hour 

9 

)013 

3197 

4756 

a 

38 

594 

541 

753 

hours 

a 
2432 

1531 

3446 

121 

1977 

tons kg/hour 

a 
2478 

1510 

5459 

293 

1019 

986 

1584 

2421 

hours 

a 
3562 

465 

648 1) 

5 

1978 

tons kg/hour 

a 
11803 

1148 

2684 1) 

13 

3314 

3759 

4142 

2600 

Total SA 1 '7538 10975 626 7530 9740 1293 4680 1) 15648') 3344 

Table 4. 

East Greenland 98 109 1020 428 868 2028 386 

l)Figures include 35 hours and 148 tons of cod registered in fisheries 
for walEfish in May but most likely to be direct cod fiShing. 

727 1883 

Effort (hours fished) and catch per unit effort by quarter of the year for the Greenland trawlers in 1976-78 
and first month of 1979. Only figures for direct cod fishing are included for 1977-78 while for 1976 part 
of the effort may be ground fish unspecified, especially in the last part of the year. 

Division 

1. 
lC 
10 
lE 
IF 

Year 
Quarter 

Total Subarea 1 

East Greenland 

1. 
lC 
10 
lE 
IF 

Total Subarea 1 

East Greenland 

1. 
lC 
10 
lE 
IF 

Total Subarea 1 

East Greenland 

I 
hours kg/hour 

3582 
1406 

744 

5732 

2258 
919 

1383 

4560 

3030 
261 
260 

3551 

I 

I 

736 
575 
942 

723 

1066 
693 

1277 

1055 

3225 
2877 

988 

3035 

1976 
II 

hours kg/hour 

136 
610 

1713 
2672 

5131 

96 

129 
566 

1876 
33 

2604 

487 
162 
388 

1037 

II 

II 

22 
367 
180 
631 

433 

1031 

1977 

341 
1498 
1846 
3364 

1715 

1978 

3398 
3679 
6255 

4511 

B 1 

III 
hours kg/hour 

100 
600 

1202 
1091 

2993 

2 

14 
141 

88 

243 

26R 

5 

5 

359 

III 

III 

60 
25 

428 
267 

276 

1000 

571 
1113 
2068 

1428 

2213 

2600 

2600 

1975 

IV 
hours kg/hour 

279 
1591 
1812 

3682 

45 
32 
46 

123 

160 

45 
42 

87 

27 

IV 

IV 

498 
984 

1147 

1027 

600 
531 

1565 

943 

1719 

8333 
9548 

8920 

667 

1979 
January 

938 
388 

1326 

2674 
4173 

3112 
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Table 5. Effort (hours fished), catch of cod (by weight as well as by number) and catch per unit 
effort for the Greenland trawlers, and total effort (trawler~ effort raised to correspond 
to total catch) for Subarea 1. 1977-78 (see Table 3 for trawlers' effort and Table 12 for 
number landed). 

Trawlers' effort Trawlers' catch Trawlers cpue Total catch Total effort 
(trawlers' effort 

• raised to cover c 
0 total catch) ~ 

c 
"" 1977 7530 9740 1.293 37993 29372 
.c 
0 
~ 1978 4680 15648 3.344 37139 11108 • u 

~ , 
0 1977 7530 8706 1.156 24454 21151 

x 
.c 1978 4680 7734 1.653 18709 11321 
0 
~ • u 

Table 6. 

Age distribution and, for age groups representing 1% or more of the samples, mean length and 
weight of age groups in samples from January and February, 1979 of the Greenland trawlers' 
landings. Weight has been converted by factor 1.22 from gutted, head-on iced fish to round, 
fresh weight. + indicates occurrence below 0.5% 

Age frequency % Mean length Mean weight 
(em) (kg, round fresh) 

Age Division 1C 1C 10 10 (research) 1C 1C 10 1D(res.) 1C 1C 10 1D{res.) 
group Month JAN FEB JAN JAN JAN FPl' JAN JAN JAN FEB JAN JAN 

III + + 

IV 43 25 12 + 48.1 48.6 48.7 1.10 1.13 1.16 

V 44 4. 32 2. 56.7 58.3 58.0 62.2 1. 81 1. 94 2.04 2.44 

VI 12 22 53 73 67.4 68.7 67.8 67.8 2.92 3.05 3.24 3.10 

VII + + 78.4 74.5 4.80 4.00 

VIII + 2 + 86.4 87.5 6.46 6.81 

IX-XIII + + + 

Overall mean length and weight 54.6 50.9 63.8 66.3 1. 68 2.11 2.70 2.93 

Table 7. Subarea lead, 1978. Danish samples. Only fish which were aged and weighted are given 
here and since these were sampled stratified the table does not give the length nor the 
age frequency. Overall mean lengths and weights are, however, calculated on basis of 
the total (random) length sample. Information on discard obtained through vessels' 
logbooks is indicated by x) whereas information obtained through direct observation is 
indicated by xx). Samples are from offshore areas unless otherwise indicated. 

cm uncorrected mean total length in cm (below) ± standard deviation. 

kg mean weight in kg round, fresh weight ± standard deviation. Most fish from 
commercial samples were actually weighted as gutted iced fish and were converted 
to round, fresh weight by a conversion factor of 1.22. 

(Table 7 continued on next 4 pages) 

82 
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Table 7. (Cant'd) 

1. 

Age 
Div. Ie Ie Ie Ie 10 
Month January February March May April group 
Gear OTB comm • OTB comm. OTB camm. OTB eomm. OTB res. . 
no. - - - - -

: II em 
kg 

no. - - 2 - -
III em 40.8 -

kg 0.60 

no. 76 76 100 28 16 
IV em 53.0 4.2 53.2 4.1 51.0 4.1 52.7 5.0 46.9 4.8 

kg 1.47 0.30 1.48 0.28 1.27 0.32 1.33 0.34 0.89 0.29 

no. 187 187 222 258 138 
V em 66.9 4.9 66.6 5.0 66.1 5.5 60.5 6.1 61.8 6.8 

kg 2.99 0.54 2.95 0.55 2.88 0.72 1.96 0.50 2.15 0.72 

no. 23 23 24 5 4 
VI em 68.6 5.3 68.5 5.5 68.7 6.1 65.6 2.5 75.3 5.3 

kg 3.22 0.64 3.20 0.66 3.25 0.92 2.41 0.24 3.59 0.77 

no. 38 38 40 2 4 
VII em 78.7 9.1 77.7 9.5 72.7 9.4 79.0 - 76.8 4.3 

kg 5.08 1.30 4.92 1.34 4.00 1.42 4.02 - 3.63 0.46 

no. 16 16 16 1 -
VIII em 87.0 4.9 86.3 6.0 80.2 4.0 95.0 -

kg 6.88 0.95 6.64 1.07 5.29 0.72 6.47 -
no. 1 1 - - -

IX em 92.0 - 92.0 -
kg 7.50 - 7.50 -
no. , 2 1 3 1 4 

X em 92.3 - 77.0 - 91.4 20.0 87.0 - 83.0 4.5 

kg 8.10 - 4.59 - 7.49 4.37 4.64 - 4.23 0.98 

no. - - - - 3 
XI em 81.0 9.0 

kg 4.33 1.37 

no. - - - - 2 
XII em 76.5 -

kg 3.59 -
no. - - - - 1 

XIII em 91.0 -
kg 4.50 -
no. - - - - -

XIV em 
kg 

no. - - - - 1 
XV + em 109.0 -

kg 10.0 

Overall mean 
66.6 66.1 62.1 60.2 62.5 

length 

Overall mean 3.04 2.95 2.49 1.90 2.27 weight 

Discard, eod nonex ) nonex ) nonex ) none 
x) 

none(res.) 
. 
No. aged and 

weighted 343 342 407 295 173 

Ref. no. 2722 2723 2725 2732 5553 
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Table 7. (Cont'd) 

2 

Age Div. lD lE lE IF/East Greenl IF/East Greenl 
Month April April November August September group 
Gear OTB res. OTB corom. OTB res. OTB eOllllll. OTB comm. 

no. - - - - -
II em 

kg 

no. 5 1 1 - -
III em 38.6 3.4 40.0 - 42.0 -

kg 0.50 0.16 0.49 - 0.80 -
no. 18 17 6 - -

IV em 46.4 4.2 52.5 4.2 47.7 7.0 
kg 0.89 0.27 1.26 0.24 1.11 0.51 

no. 43 228 93 315 315 
V em 54.3 6.8 55.9 5.1 63.2 5.4 58.2 6.0 55.8 5.8 

kg 1.39 0.53 1.58 0.35 2.35 0.68 2.03 0.4 1.82 0.4 

no. - 6 3 10 10 
VI em 62.8 7.2 60.3 12.7 64.0 6.9 62.1 7.6 

kg 2.21 0.63 2.22 1.54 2.59 0.5 2.41 0.6 

no. 2 2 - 4 -
VII em 79.5 7.8 73.5 - 76.5 5.2 

kg 4.40 1. 13 3.54 - 3.81 0.4 

no. - - - 1 
VIII em 80.0 -

kg 4.00 -
no. - - 1 - -

IX em 95.0 -
kg 7.50 -
no. - 1 1 - -

X em 73.0 - 84.0 -
kg 3.23 - 4.60 -
no. - - - - -

XI em 
kg 

no. - - - - -
XII em 

kg 

no. - - - - -
XIII em 

kg 

no. - - - - -
XIV em 

kg 

no. - - - - -
XV + em 

kg 

Overall mean 51.8 
length 

55.8 62.5 58.4 56.0 

Overall mean 1.28 
weight 

1.59 2.35 2.07 1.83 

Discard, eod none (res.) nonex ) none (res.) nooex ) nonex} 

No. aged and 
weighted 68 255 105 330 325 

Ref. no. 5562 2729 5636 2750 2762 
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Table 7. (Cont'd) 
3. 

Age Div. 10 10 inehore 10 inahol:'e 10 inshore 10 inshore 
Month August September May July August group Gear Hand 1. comm. Hand 1. res. Pound n. corom. Pound n. comm,. Pound n. comm. 

no. - - - - -
II em 

kg 

no. I 10 - - - -
III em 40.2 11.8 

kg 0.73 0.52 

no. 78 51 78 78 
IV em 50.2 3.8 49.9 5.3 45.5 4.1 45.9 4.2 45.5 4.5 

kg 1 .18 0.22 1.16 0.32 1.06 0.2 0.89 0.18 1.09 D.17 

no. 402 127 402 402 
V em 62.9 5.1 62.6 5.0 51.7 6.B 64.7 6.4 58.B 5.3 

kg 2.31 0.45 2.27 0.41 1. 54 0.6 2.53 0.57 1.89 0.42 

no. 15 - 15 15 
VI em 68.8 5.3 68.0 7.1 70.7 5.2 71.8 12.5 

kg 2.92 0.56 2.38 0.72 3.19 0.52 3.07 1.88 

no. 8 - 9 9 
VII em 66.7 9.3 62.0 - 73.7 14 .8 67.8 15.2 

kg 2.29 1.27 1.78 - 3.57 1.44 2.90 1.49 

no. - - - -
0 

VIII em c 
m ~ 

kg " . .c "~ 

2 
",u 

no. "" ~ - - -
Xx 83.0 • 0. em -

• 0 kg 4.80 - '0-
C"' • no. , - '" - - ->,0 

X em • " ~ kg .-< 

-B% 
no. - "'. - - -c m 

XI em • .-<.c 
kg "'-. " · '" c>c 
no. - · ~ - - -

.-< 
XII em C> 

c " kg "" 0 '0'" • no. - u'O - - -
~ ~ 

XIII em " '" .. , 
kg 

no. - - - -
XIV em 

kg 

no. - - - -
XV + em 

kg 

OVerall mean 62.8 
length 

62.2 49.3 59.7(landing) 55.7 

Overall mean 2.31 2.17 1.39 2.35 1.72 
weight 

Discard, eod noneXX ) (res.) 25% by xx) 44% by xx) 
4% by xx) 

none no. no. no. 

No. aged and 
weighted 515 61 178 504 504 

Ref. no. 2746, 2754 2760 5570 2745 2747 
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Table 7. (Cont'd) 

4 

Age Div. lE inshore 1D inshore 10 inshore 
Month September May June 

group Gear Pound n. corom. Gill net eomm. Gill net comm. 

no. - - -
II em 

kg 

no. - 4 6 
III em 41.8 0.9 40.0 2.4 

kg 0.81 0.03 0.81 0.11 

nO. 54 57 58 
IV em 44.0 2.7 47.4 6.3 45.9 4.5 

kg 0.92 0.1 1.25 0.42 1. 10 0.28 

no. 218 127 127 
V em 56.5 5.1 59.7 4.8 56.6 7.5 

kg 1.81 0.4 2.23 0.47 1.97 0.72 

no. 2 2 2 
VI em 56.7 9.8 72.0 - 63.2 5.1 

kg 1.91 0.9 3.96 - 2.58 0.56 

nO. 1 4 4 
VII em 65.0 - 62.6 7.4 73.1 3.3 

kg 2.62 - 2.73 1.44 not weighted 

no. - 2 2 

VIrI em 71.0 - 70.8 5.2 

kg 3.90 - not weighted 

nO. - - -
IX em 

kg 

nO. - - -
X em 

kg 

nO. - - -
XI em 

kg 

no. - - -
XII em 

kg 

no. - - -
XIII em 

kg 

no. - - -
XIV em 

kg 
~ 

no. - - -
XV + em 

kg 

OVerall mean 
length 55.7 58.2 53.4 

Overall mean 
1. 75 2.13 weight -

Discard, eod than 20% ) 1-2% by xx) 
3% by 

xx) 
ess no. no. 

by noox 

No. aged and 215 196 199 
weighted 

Ref. no. 2758, 2759 5567 5577, 5578 
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Table 8. Overall mean length and weight of samples from Fed.Rep.of Germany 
fisheries and research in 1978. All catches taken by bottom otter trawl. 
Research hauls 30 mm cadend mesh size, commercial 130 mm. 

Division Month 
Type of fishing Mean length Mean weight 

and sample cm kg 

1C FEB/MAR commercial ,catch 61.2 2.14 

1C DEC research r catch 65.4 2.B3 

1D MAR commercial,catch 62.4 2.14 

1D DEC research, catch 60.5 2.45 

1E MAR commercial.catch 60.3 2.14 

1E DEC research, catch 47.3 1.43 

1F JAN commercial,landing 54.4 1. 24 

1F DEC research, catch 60.0 1. 87 

East Greenl. JAN commercial,landing 54.4 1.33 

FEB 69.7 2.64 

MAY 62.2 1.96 

JUN 62.1 1.80 

JUL 82.9 3.58 

AUG 69.9 2.26 

,Subarea 1 cod, 1978. Mean weight (kg round, fresh) by age as ohtained from samples as 
listed in Table 6. Inshore 1977 unweighted mean. 

Unweighted mean by quarter Weighted Weighted 
Age group 

2 3 4 mean 1978 mean 1977 

III (0.60) 0.49 0.73 (0.80) 0.59 0.66 

IV 1. 4 1 1. 09 1.13 1. 11 1.29 1.03 

• " V 2.94 1.77 2.05 2.35 2.54 1. 43 
0 
.c • VI 3.22 2.74 2.64 12.22) 2.98 1. 87 
~ 
~ 
0 VII 4.67 3.90 3.05 4.40 3.39 

VIII 6.27 (6.47) 14.00) 6.29 

III 0.73 0.73 0.86 

IV • 1. 06 1. 05 • 1.06 1. 55 

• • • V ~ 1. 54 2.16 ~ 1.99 2.14 
" '" '" 0 • • .c VI • 2.69 • 2.69 2.49 • • • C 
H VII 0 2.63 0 2.63 4.44 

" c 

VIII 

67 
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'rable 10. 

Nominal catch of Subarea 1 cod in 1978 by quarter of the year. 

Quarter 2 3 ~ 'rotal specified catch in 
~h' of total nominal catch. 

offshore Tons 10782 5093 293 162~ 92.3 
% 60.6 28.6 1 .G 9.1 

Tons 230 0121 ::; 11269 2H5 100 inshore 
?h 1 .3 2).6 63.1 12.t I 

Table 11. 

Weight (kg round, fresh) used in the forecast for catches in 1979-80. For age groups older 
than 7 years recent material is very limited, and for these age groups mean weights from 
previous years I aSsessment are used. 

Age group 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

XII 

XIV 

XV 

Offshore 
1978 

(Table 9) 

0.59 

1. 29 

2.54 

2.98 

4.40 

4.58 

5.06 

5.60 

6.00 \ 

6.60 

r 7.70 

9.00 

10.50
j 

Basic weight data 

2 3 
Offshore Mean 

Jan-Feb. 1979 of 
(Table 6) and 2 

0.59 

1.13 1. 21 

2.06 2.30 

3.08 3.03 

4.40 4.40 

as in previous years' assessment. 

B8 

4 
Inshore 

1978 
(Table 9) 

0.73 

1.06 

1.99 

2.69 

2.63 

Pigures used in 
forecast assuming 
60% offshore, 40% 
inshore fishing. 

0.65 

1. 15 

2.18 

2.89 

3.69 
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Table n. 
Maturity stages of cod caught offshore in Div. 1C-1E between 21 March 
and 25 April, 1978. Stage I immatures, II maturing but not yet ready to 
spawn, III just before spawning or spawning, IV post-spawners. Figures 
are number of fish analyzed. 

Length group Males Females 
cm I II III IV I II III IV 

33-35 2 
36-38 1 
39-41 3 1 7 
42-44 11 1 8 
45-47 13 2 16 
48-50 11 7 2 17 1 
51-53 13 10 1 2 12 4 
~4-56 3 11 1 20 4 
57-59 3 9 4 10 4 
60-62 2 5 2 8 12 2 1 
63-65 4 5 2 3 17 
66-68 1 10 1 8 16 2 1 
69-71 1 1 8 13 2 
72-74 4 1 3 5 2 
75-77 1 3 2 4 
78-80 1 2 
81-83 1 2 1 2 1 1 
84-86 1 
87-89 1 
90-92 2 

108-110 1 

Total nos. 68 71 10 47 155 24 0 7 

% (by sex) 34.7 36.2 5.1 24.0 83.3 12.9 0 3.8 
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------------------------------------------------------------------
S T en Hi t-.LJtfH"S 

age 1965 1966 1967 1968 1969 197e 1971 1971 1973 1974 H75 

3 2(JOC23 215lt4 6794 I 7658U 6C871 3386U 75728 12961 '1064 I 154P7 H.5'> • 316hC(' 1'>0988 175271 5407U 59.1[2 4<;2~~ 2767ti 6115 '> 10598 85~7 123'/U 
5 2L16C4 217220 11651 I 1<989U mn 374CU ,Hb1c 21139U .1522 66C7 6(.66 
6 jCcfl 117 94.1 15476'; cBu35 22534 21.134 ~1(!26 7961 19338 327. 
7 U023 1 fb57 bU/5~ 71367 29U49 j5541 12646 917U 71 U 3774 9617 
P 47141 1106U 7H2U 25965 25014 <;"I31. 1552U 5lYI 30l;U 3';11 H46 
9 6776 2329U 4777 3738 11517 9H6 .1946 4198 1916 1'>8U lL24 

10 1735 2tsCl 12105 1986 1415 401" 4/10 1,)1 ~e4 456 13~ 
11 1163 ~5i' lU64 488U 023 65'> 2629 21;66 454 2H 188 
12 5210 4P.2 421 52< 1/66 434 .l8U 1210 1e2 21u 73 
13 4n ,,;99 262 246 20 163 264 ao .l3l 4C2 34 
14 5et": ::SOt! lUIS 61 160 1 5 4 41Y 161 65 162 &0 
1 I .20 .561 lh ~90 12 70 90 - cCy - n 19 -I; 

sUII'1 e98101 80C739 6U2836 437738 301219 204597 203166 HO/56 86112 00262 51686 
surr.2 11>/3t 1'16159 243101 117HH 144021 H4U~1 61Y'f4 4565U ,334( .957·1 16794 

age 1976 lV17 1970 

3 2217v7 32594 2599 Table 16. Subarea 1 cod: stock size in numbers from VPA run 
4 13224 1/1881 26447 Sub 1-1-5 6,Cl 721. Il3H4/ 
6 2575 3039 349C 
7 1 G 7t 1022 HH!2 
~ 2451 574 366 
<; 332 541 1 C7 

10 26< 13H 99 
11 lH 7b 8 
12 74 85 b 
13 " 34 < 
14 H 4 ~ 
15 52 3 3 

sUlf1 248957 217807 1'>8871 
SUIrC: 7035 6118 5977 

suft!1 sun: <f stock age 3 to 15 
sUIF2 . sum ef steck age 6 to 1 5 

-------------------------------------------, 

Run ;dentificaticn: SU81-1 
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----------------------------------------------------
lSHING 'ORT All TI E5 

!ge 19~~ lY66 1961 1 Y68 1919 1971' 1971 1972 1915 1974 1~7' 

3 u.eel 0.008 0.02~ 0.G~6 0.012 0.U02 C.004 O.UOl C.U14 0.026 D.L2G 
4 0.1e, O.OS9 0.10t 0.177 0.211 0.U64 C .. 10o C .191 U .274 0.152 U.409 
5 O.33t 0.308 0.33. O.37U O.2~8 0.361 C.35U C.141 U.~6~ 0.5C7 0.0. 
6 0.3~1 0.463 0.514 G.651 0.)2 5 O.JIB L.b45 C.91.S O.jH o.,CC 0.932 
7 0.,53 0.50. 0.60C 0.715 D •• 23 O.~19 c.021 G.686 (;.,22 0 •• 12 1.126 
e 0.455 0.642 0.488 0.563 U .. l1/~ C.673 1.IlS8 0.768 O.~74 0.928 1. ~26 
9 0 •• 33 0.404 0.628 (1.721 D .623 0.419 G. b I" 1.202 1.186 U.8:!U 1.110 

lC 0.45, 0.71. 0.659 0.631 0.520 U.35/. C.,14 O.18~ 0.974 L .647 U.~24 
11 0.631 0.461 0.463 0.166 o .3~U (; .2" C.j2G C.122 0.522 1.12Y O.7C3 
1 2 O. ~2i 0 • .161 O. ze~ O.~12 0.~E9 0.24<; C.262 1.U34 C.41~ 1.5e, O. bt. 
13 0.193 0.610 1.204 o .18~ 0.21U 0.3~U (;.24 5 1.001 0.j71l 1.361 0.36(; 
1 4 D.uet 0.699 0.6~ 1 1.408 O.~H U.220 C.444 C.,06 0.991 2.11 U 0.1 F.. 
15 0.4~G 0.~40 0.62C 0.800 U.,50 C.3~0 e.3~e G.35U 0.3~D U ."D U.~~L 

Mean U.4H 0.478 0.~83 0.692 0.631 0.499 C.142 C •• 65 v •• CI u.~~2 1 • 11 ~ 

aqe 1976 1977 1978 

3 O.e~5 0.011 0.12e Table 17. Subarea 1 cod: fishing mortalities from YAP run 4 U.44t 0.1~5 0.144 Sub 1-2. 5 0.486 0.614 0.18C 
6 0.771 0.539 U.200 
7 0.393 O.H93 O.20t 
8 1.2~4 1.59U 0.200 
9 o .t3~ 1.6Go O.20L 

lV (I.~84 2.H34 0.20C 
11 0.444 2.lS1 0.20G 
12 0.~4S l.33b 0.2CC 
13 1.pe 1 • .194 0.2CC 
14 1. 3~ 0.328 0.20C 
15 0.2~e 0.200 0.20C 

ro"ean 0.891 0.913 0.20e 

------------------ -----~ 

:'i roo, n. .c~HRS 

aqe 1~t5 1116(;1 1961 196< lY~9 1 <j 7\,j 1 9 7 ~I 1972 1973 1914 197, 

3 ~uOt1t 21~75b 0792, 16564 oe.58 33~49 (5631 12884 1044~ 1410 1 \ U, 
4 376~Cl. 1,[983 11~266 540,3 592B8 4n2, lIbt, 61070 1053, 8434 11 /29 
5 2Ul.0.4 2~7Z21i 11~51C 129 •• 6 mlZ 37;'" 31601 l{13ol 4~451 6~55 ~,33 
e .I(';:7C ll1Y4:l 1541.3 6.U32 22;2~ 21ol2, ;:1HH 'iSS 192t; 3;:31 
1 26U23 16051 "all, 11 36/ 2~[j40 JS,44 12631 916.1 716. 3it9 ~ ~7.l 
8 41141 1106U n2L 25965 25614 'I 'i ·le n5H 529U 3594 3313 1>4> 
9 0/16 2329u 4771 3136 11 ,1 I 9 'I '10 3944 4196 1 'i 11 1516 n2C ., a 17 35 2br,2 12105 H86 141, 481' 41H 1216 983 454 ,35 

11 1"163 ij51 1064 408U t:5,j 65j 262'1 2U66 453 UY H; 
12 ~216 482 421 ~22 l/t 6 434 38(; 1,1b 782 2eY 13 
13 HC 2.199 It:c 246 24.l /63 U4 <26 331 'tel 3.1 
14 50t 30ij 1015 61 HL 154 419 161 6~ He n 
15 42< 361 11 c; .l'ib 12 70 ~6 ,09 7, 19 1 ( 

sUI!'1 09.156 80C721 NJ2BL { 437c9~ 301c32 20454. 2(3029 14056/ 85759 '~1~1 49625 
surre 11913. llt7S, ?431C5 117195 144Ul~ 84U<1 61922 45625 23322 ,94C;~ 166~4 

aqe 197. 1971 1978 

3 187354 26445 2103 Table 18. Subarea 1 cod: stock size in numbers from VPA run 
4 12253 143.83 2141.3 Sub 1-2. 
5 637~ '422 1(;0168 
6 246t 3212 2"45 
7 lC42 934 1)34 
8 241~ 541 298 
~ 32~ 516 ~I 

10 262 13. ~1 
11 165 70 6 
12 71 8.3 • 13 24 32 6 
14 18 4 6 
15 52 2 2 

su~1 212832 182u92 12915~ 
sUII'2 6~4t 5543 4872 

SUII'1 SUII", cf steck age 3 to 1~ 
surr2 suo cf steck age 6 tc 15 

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

Run identificaticn: SU81-2 
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----------------- ----------------------
'ISHING ~O~l ALI T as 

"ge 1965 1966 1967 196~ 196'/ 197L 1'71 1>72 197.3 1'174 1> 7 \ 

3 0.067 U.006 0.022 U.047 oooun; (j.OUl C.UC4 L .LOl U .U13 lJ.ll 2 4 C.UC 
4 0.14C 0.04. ~ O.O~l U .135 C.~12 U./J54 G.Or;:, 11.17 /• C.244 L.139 u.379 
5 U.226 0.224 0.262 U.2~5 (i.214 O. </, G. <R, ".591 C.475 LJ.43tJ 0.593 
6 0.225 0.283 U.383 0.4~8 0.37B 0.257 C .4/,,~ G.67" 0.39B 0 • .399 0.723 
7 0 • .306 0.279 0 • .351 0.483 O .. ;f 1 0.422 [,.4<1 L.456 0.374 (, • 311 C.9H 
B 1l.2SC (J.3Lt9 0.271 0 • .332 L .. 4SSI L .4~14 0.'1\ L.554 O.j9~ ( .• 716 1.233 
9 ().~52 0.237 U.32' (1.'.07 0.3;2 {; .2 1.8 C.616 0.919 U.843 li .be ( U.I:J~c 

1 a 0.22(; 0 • .178 0.402 0.308 (). U4 l" •• U~ C • .s6r. 0.549 0 .. f3i (J.4 id 1l.t:'11 
11 0.421 U.226 0.233 0.455 0.116 0.17 2 0 • .163 C .459 1J.3~8 U .. 839 0.5CI 
1 2 0.34f 0.264 0.148 0.261 0 .. 337 0.129 G .177 C .754 C.27 5 1.193 0.0.33 
13 0.121 0.432 0.961 C.l11 U.115 11.210 C. 14 7 0.734 0.20 0.B78 0.265 
14 O.C 58 0.,21 0.527 1 • lOB 0.3fl 0.142 0.296 C.34U 0.-111 1 .681 0 .. 11 ~ 
1 5 0.460 11.540 0.620 0.800 0.550 0 • .350 G • .35U 0.350 U.350 0.350 0.35(; 

III.an 0.266 O.28~ 0.37U U.4~7 0.4<6 0.341 0.52.1 C.619 0.43.3 0.46U U.8B< 

age 1976 1977 1978 

3 C.065 0.011 0.120 Table 19. Subarea 1 cod: fishing morta1itites from VPA run 
4 O.~37 U.155 0.144 Sub 1-4. 
5 U.~32 0.593 0.180 
6 0.633 0.473 0.20C 
7 (1.307 0.748 0.20C 
8 1.083 1 • .382 0.20C 
9 U.532 1.397 U.20e 

lC 0.828 2.566 O.2OC 
11 0.361 2.011 0.2CC 
12 0.43C 2.0~B 0.20e 
13 1 • C 2 5 1 .201 0.20C 
1~ 1.3~6 0.198 U.2CC 
15 U.25C 0.20U 0.7.0C 

fI'Il!'an U.I26 0.792 0.200 

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

--------------------------------------------------
SlOCK IN 'U~fHS 

age 1965 1966 1967 

3 242581 264238 8672t 
4 478261 185~29 214958 
5 284963 ~4C262 145039 
6 51659 186105 222M8 
1 4714C jf-S49 103862 
8 87413 210" 14022 
9 12G15 41U5 9U12 

10 36_1, 5123 19759 
11 177? 1760 212~ 
12 8151 705 B52 
13 797 3492 329 
14 nl 426 1.375 
15 570 470 154 

sUII'1 1219777 lC81301 820886 
sUII'2 213971 290977 314161 

"ge 1976 1977 197B 

3 187354 2~4~5 2103 
4 12456 143683 21413 
5 6999 6587 10C768 
6 2955 3718 298C 
7 1433 1163 1711 
8 2932 639 334 
9 419 602 97 

lC 323 149 9C 
11 219 86 7 
12 H 92 I 
13 32 38 7 
14 23 7 7 
15 76 4 4 

sUII'1 215319 183214 129534 
SUII' 2 8511 6499 525e 

sUII'1 suw cf stoclt age :3 to 
surr2 sur cf stack age 6 to 

Run ;dentificaticn: 5U81-4 

1968 

91.323 
69447 

162379 
91354 

112,.25 
44336 

6447 
394t 
R014 
102.1 
,,5 

76 
4·2 

591712 
268563 

15 
15 

1969 1Y7U 1971 1972 1973 1974 H71 

il742 3~9r. B4554 14262 11.34:3 15633 n511 
71371 58 "0 .31BOB 68982 11664 91f. 9 12490 
49610 4727.3 4510.3 2317U 47435 74H 6534 
9Hlo 321i27 29J..04 27/~1 107(;8 24158 39P4 
42398 50 If_~ Hol1 1 3911 10445 5330 12(;06 
421153 1467 20194 744.3 5350 '358 2~f,Q 
H<E5 16119 559 I 5420 2593 2179 1291 
2M .3 8U6t 7633 H3. 1.l12 671 71(, 
1//1 11 "B 3915 3232 642 383 26" 
3Gf.~ dn 607 1651 1239 264 H(. 

't 7 I:) 1336 473 308 4/1 571 ., 
21. 2 258 657 248 90 215 1 /1 / , 

1 5 10C 1 J 6 -296 - -lCl----.,;-- - . 24 , 
40,679 11CI29 2.48091 169139 1034CO 1044.l 55" 9lt 
211b95 126212 B 7420 62124 32951 3816 2 ~Ci<;5t:: 

Table 20. Subarea 1 cod: stock sizes in numbers from VPA run 
Sub 1·4. 
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---------------------------------------------------------------
FlSHl"'G "'OR1AlITIES 

age 1965 1966 1967 1"1>8 1c,oc'~ 197G 1" 71 1972 ln3 1'17 4 1'17) 

3 O.L4t 0.U04 U.U1O 0.034 O. C( / ".r"i 1 I, .003 L.COl L.rO" 0.018 0 .. C1; 
4 (I. 11 2 U.U37 U.U63 0.107 O.1t9 a .(llll iJ.(J73 0.138 0.H6 C.l11 (j .. 3(i3 
5 U.209 0.204 0.235 0.255 U.H3 l; .. 2. t. f- C.254 C.~4U c. 4 21 O.Je4 0.;2'1 
6 0.21.4 0.301 0.401 0.479 IJ.3E; 1:.20 C.I.6~ 0.689 0.'.C3 (,.39/ (J.i7:r; 
7 0.355 0.322 U.398 0.542 0.613 (; .. Lr.5~ C.465 0.499 0.4L2 L.33(, O .. C;~~ 
E n.2BE 0.406 U.31"/ 0.375 0.519 (..;1' 5 (; .M64 0.59/ C.4:32 C.7'j( 1 .. i:9C 
9 O.40i 0.268 0.381 0.46; (J.411 0.779 C.667 0.976 L.911 u.65L O. "'I 10 0.259 0.439 0.452 0.30 L •. l2 5 0.24/ C.40C (;.;95 C.7t:O L.4El 0.735 

11 0.460 0.264 0.271 0.;12 O. ,18 C.193 0.393 0.;08 U .414 0.89/ O. ;4< 
12 0.380 0.282 0.170 0.300 0.319 0.14" 0.193 0.806 G.301 1.2t9 0.67' 
13 0.138 0.464 1.008 C .123 (J.129 U .. l33 0.162 C./8.1 0.3C1 0.960 0.282 
14 0.063 0.551 0.555 1.H.l U .. 416 G.154 0.319 C.367 0.758 1 .756 O .. 12~ 
15 0.460 0.540 0.620 0.8CO 0.550 (j .. 3 5(. (. .. 35(1 C.35U 0.35U 0.350 0.351 

i'lean 0.301 0.311 0.400 0.487 0.453 L • .I05 C.555 C.652 (;.457 0.4t7 U.~cl 

age H16 1971 1918 

3 U.f)51 0.010 u.120 Table 21. Subarea 1 cod: fishing mortalities from VPA run 
4 0.359 0.134 0.1 " ---"-- Sub 1·6. 5 V.378 0.530 0.18n 
t 0.627 0.460 u.zce 
7 0.323 0.776 0.20G 
8 1 .124 1.422 0.20G 
9 (I.55c 1.43? o .2CC 

10 0." 58 2 .618 0.200 
11 C. j/? 2.059 U.2CG 
12 0.452 2.137 0.20G 
13 1.113 1.238 0.20e 
14 1."5 0.216 0.200 
1 5 0.250 U.20G 0.20C 

f<'ean U.743 0.182 0.200 

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

-------------------- -----
STO(.I( I" tdJfo'P. E.RS 

age 1"65 1966 1967 196< 19t 9 1970 1911 1971 1973 1974 1971 

3 36"0~ 4~196h 129645 133131 1(l97r.9 ~l~Ct: 12~936 20920 lH05 22;73 2179(, 
4 1-31>.U 252.12 290590 92677 '934U 19103 41935 91218 15118 12U9, 1t 1<: 1 
5 BlUe 4"<U," 1/.1199 194H5 597.H 56171 )3'1~2 a137 5653U A8S1 7;r.1, 
t 50cH 184393 22421~ 9359.1 102894 j343G 29982 2Af-U 11059 25.173 41]~ 

7 40583 Ujf2 91441 100651 Jf!t1~l 4~"J/d 17196 12662 9628 4953 1143' 
e 15525 1> 14b 12194 39142 j7j~) 13428 191J4, 6889 49C1 41 C/ 227 I 
9 H14 3 2 .l~097 7701 5663 11146 1 It 1 6 ~ 5169 5116 241( 2030 1278 

10 3040 4430 17598 3356 2"tc 'l2G3 683U 16n 1229 620 t:7t 
11 HH 1500 18?11 7143 1489 1 (J l. ~ 3588 2919 595 .s5'! 2 II I, 
12 1400 651 134 E~5 ZI3U 1f3 ;4, 1544 1120 251 <;3 
13 119 32?6 513 39; 418 11 °1 42U ,R9 440 528 4\ 
14 l5~ .199 12q4 13 22j 234 602 22~ 84 lCtl 12t; 
15 546 453 14'1 4B 1 5 94 178 n9 lCl 25 2" 

SUII' 1 15193P.2 1332325 9500ge 611374 46;~58 Jl1;P2 31~'i361 200114 1200H b2UCl 651>7' 
sUlf2 190881 275679 357463 251380 203319 118495 e350e 00239 31575 38454 2CZP.J 

age 1976 1977 191~ 

3 254~9C 31783 2225 Table 22. Subarea 1 cod: stock sizes in nunbers from VPA run 
4 155 a, 175825 22855 Sub 1·6. 
5 8467 7750 109486 
6 3104 3960 3118 
7 1342 1112 16BO 
8 2616 61' 32< 
9 3ge 583 95 

10 309 146 88 
11 207 84 7 
1 2 91 90 7 
1 3 30 37 7 
14 22 6 7 
1 5 73 3 3 

SUI11 281137 222006 '39904 
sum2 8391 (64C, 5330 

SUit' SUfi' of S ttl c It ago 3 to 15 
sUIII2 suo ef steck age 6 to 15 

-------------------------------------------. 
Run ;centification: SU81-6 

Cl 
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Table 23. Predicted catches and spawning biomass (at the beginning of the year) 

by various fishing strategies and by various assumptions of F in 1978. Catches 

and biomass given in thousands of tons. Run A 1.1 based on an M-value of 0.35, 

the other runs on a value of 0.20. Figures in brackets show the percentage which 

the 1973 year-class makes up of the catches and biomass in the analyses. 

Strategy 

(Ref. no. for 
computer out­
prints) 

F 
1979 catch 

sp. stock 

F 
1980 catch 

sp.stock 

F in 1978 F 
1.981 catch = 0.16 sp. s 1Dck 

F 
1982 sp.stock 

1983 sp.stock 

1 

0.11 
35 (69) 

271 (94) 

0.10 
35 (57) 

298 (80) 

0.10 
35 (49) 

354 (59) 

0.10 
321 (51) 

2 

0.11 
35 (69) 

271 (94) 

0.11 
39 (57) 

298 (80) 

0.11 
39 (49) 

349 (59) 

0.11 
313 (50) 

314 (39) 

4 

0.11 
35 (69) 

271 (94) 

0.30 
97 (57) 

298 (80) 

0.30 
81 (48) 

291 (58) 

0.30 
217 (50) 

186 (37) 

5 

0.11 
35 (69) 

271 (94) 

0.40 
124 (57) 
298 (80) 

0.40 
95 (48) 

264 (58) 

0.40 
179 (50) 

141 (36) 

7.3 for 
F7S=0.16 

A 1.1 for 
F78=0.20 

Q.01 
3 (69) 

271 (94) 

0.01 
4 (58) 

329 (80) 

0.01 
4 (51) 

423 (59) 

0.01 
417 (51) 

450 ( 41 ) 

F 0.13 0.13 0.13 0.13 0.164 
1979 catch 35 (65) 35 (65) 35 (65) 35 (65) 35 (67) 

sp.stock 212 (94) 212 (94) 212 (94) 212 (94) 196 (94) F in 1978 ____________________________________________________________ ___ 

= 0.20 F 
1980 catch 

sp.stock 

F 
1981 catch 

sp.stock 

F 
1982 an stock 

1983 sp.stock 

0.12 
35 (52) 

236 (77) 

0.12 
35 (44) 

290 (54) 

0.12 
264 (45) 

274 (33) 

0.13 
39 (52) 

236 (77) 

0.13 
39 (44) 

286 (54) 

0.13 
256 (45) 

262 (33) 

0.30 
82 (51) 

236 (77) 

0.30 
70 (43) 

244 (54) 

0.30 
186 (45) 

166 (32) 

0.40 
104 (51) 
236(77) 

0.40 
82 (42) 

221 (53) 

0.40 
153 (44) 

126 (31) 

0.173 
35 (53) 

175 (80) 

0.205 
35 (43) 

175 (56) 

0.25 
127 (47) 

110 (31) 

.---------------------------------------------------------
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Fig. 1. Greenland trawlers' catch of cod per unit effort (kg/hr) by division and 
quarter of the year (see Table 4). Open columns based on less than 50 hours 
trawling. Small circles indicate nil effort. 
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Length-frequency diagram of cod caught by pound 
net in the GodthAb Fiord (Div. 1D), July 1978. 
A total of 2075 cod was measured. 
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Fig. 3. 
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Acoustic survey by Rr Adolf ,Jensen, 29-30 
reference positions. Only at the zig-zag 
of Frederikshaab Bank were shoals of fish 

C5 

o 
January 1979. Black dots are 
lines west of Ravns Bank and northeast 
seen. 
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Fig. 4. Acoustic survey by RV AdoZ-f Jensen, 20-23 February 1979. Black dots are 
reference positions. The remainder of the survey is shown in Fig. 5. 
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51° 
Fig. 5. Acoustic survey by J?l' Adolf cTl?m:;e~l. 20-2) February 1979. Black dots are 

reference positions. The other part of the survey is shown in Fig. 4. 
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APPENDIX 1 

Additional Information for February-March 1979 

After the main paper and the tables had been produced two more samples 

of the commercial landings by Greenland trawlers in February and in March, 

1979, were received. One of the samples was worked up with otoliths from 

other samples from January-February (the same as those used for sample in 

Table 6 of the main paper). Time did not permit this for the second sample. 

The age distribution of the February sample is shown in App. Table 1, 

while the length distribution of both the February and the March samples 

is given in App. Table 2. 

It will be seen that age-group 4, the 1975 year-class, is now the 

predominating one accounting for close to half the landing (by number). The 

relative importance of the 1973 year-class has decreased to about 20% by 

number and about 35% by weight (applying weight figures from App. Table 1). 

Although this latter figure is still inside the range found in the forecasts 

made last year, it is at the low enn of the range and below that expected 

from the analyses. 

The fishery is at the same time reporting decreasing catch rate 

(verbal information) so unless catch rate improves again and the 1973 

year-class again becomes the predominating one (which may happen closer to 

the spawning time) the catches of 1979 would seem to be dominated by small 

cod of the 1974 and 1975 year-classes. Catches by gill net and long line, 

if any, would be supposen to consist mainly of individuals of the 1973 

year-class. 

Appendix, Table 1. Age distribution and mean length and weight of age groups in 

a sample of a commercial landing from ICNAF ]liv. 1 C, 23-28 February ,1979. Gear 

is bottom otter trawl, 130 mm cod-end mesh f:i ze. 

Age-group Age frequency ;, Mean lenf,th Mean weight 
em kg, round, 

fresh 

III + 33.0 0.43 

IV 47 47.0 1.02 

V 32 56.0 1.82 

VI 20 67.4 3.05 

VII + '{f,. 7 4.40 

VIII Wf.2 6.65 

L-XIII + 

Overall mean length 54.5 1.75 
and weight 

C8 
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Appendix. Table 2. Length frequency (O/o~) of samples of landings by Greenland 

commercial trawlers, February and March, 1979, rCNAF Div. 10 and 1D. Gear is 

bottom otter trawl as tor Table 1. The age distribution in the sample from Fe­

bruary 1s given in App. Table 1. Otoliths tor the March sample not yet read at 

the time when the paper was produced. 

3ell. length 
group 

Div. 10 + 1D 
23-28 leb. 

39-41 
42-
45-
48-
51-
54-
57-
60-
63-
66-
69-
72-
75-
78-
81-
84-
87-
90-
93-
96-
99-

Total nos.measu­
red. 

Total 1anding 
sampled 

20 
96 

154 
172 
124 
89 
77 
70 
52 
34 
44 
23 
20 
8 
5 
3 
2 
2 
1 
2 
1 

1548 

99 tOns 
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Dlv.1C 
7-12 March 

4 
49 

147 
171 
135 
92 
95 
97 
64 
38 
42 
18 
23 
13 

3 
3 

3 
2 

3 

1180 

66 tons 
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APPENDIX 2 

Further Analysis at the April 1979 Meeting of the Assessments Subcommittee 

Having discussed the status and recruitment prospects for Subarea 1 cod 
based upon Res. Doc. 79/VI/59, the ICNAF Assessments Subcommittee felt that some 
further analyses should be carried out based upon the likely trend in the fishery 
(also occurring in other cod stocks considered at the April 1979 Meeting of the 
Subcommittee) towards a higher concentration on effort with increasing fishing 
mortality on newly-recruited age-groups, and with a decreasing effort on older 
age-groups. 

The analyses presented here are based upon estimates of the 1979 catch 
composition as evidenced by catches and sampling in January-March 1979, and on 
estimates on fishing mortality created by effort concentrating on newly-recruited 
year-classes assuming that offshore fishing by gillnet and longline will be negli­
gible in 1979-82. The following two sets of assumptions were made. 

As8um~tion A. The 1979 catch will be about 36,000 tons. Catch composition by 
age-groups and estimates of F for 1979: 

Age 3 4 5 6 7 8 9 10 11 12-15+ 

Nos. x 10- 3 200 9000 6000 4000 200 20 20 10 5 1 each 

F 0.05 0.30 0.30 0.30 0.15 0.10 0.05 0.03 0.02 0.01 

Assumption B. The 1979 catch will be of the same order as in Assumption A (the 
inputs of F and stock composition resulted in 39,000 tons). Catch 
composition and estimates of F as follows: 

A~ 3 4 5 6 7 8 9 10 11 12-15+ 

Nos. x 10-3 200 5000 3000 9000 200 20 20 10 5 1 each 

F 0.05 0.20 0.30 0.30 0.15 0.10 0.05 0.03 0.02 0.01 

The actual 1979 situation is very likely to be in between the two sets of assumptions, 
possibly closer to assumption A than to B. For both sets of assumptions, it was 
further regarded that the relatively high exploitation of younger age-groups is 
likely to result in a relatively higher degree of discard of especially age-group 3. 
Consequently, the natural mortality rate for this age-group has been raised from 
0.20 to 0.30 in the present analyses. 

The resultant population numbers by age and fishing mortalities are presented 
in Tables land 2 for assumptions A and B, respectively. 

It will be seen that the results are much more reasonable than those in the 
first runs of Res. Doc. 79!Vr!59. For example, the extremely high fishing mortalities 
for old age-groups in recent years resulting from the former assumptions are now at 
a level much closer to that assumed by trends in effort. Furthermore, the relative 
strength of year-classes is in good agreement with that judged by direct observations. 
The 1973 year-class seems to be in the range of 100-145 million fish at age 3, the 
1974 year-class 25-46 million, as compared to the initial estimate of 40 million. 
The size of the 1975 year-class in the analyses is extremely dependent upon the 
rather arbitrary choice of F for age-group 4 in 1979. By the chosen F values the 
year-class turns out with figures of 41-51 million fish. This is, however, estimated 
to be too low a figure, and in the projections for 1980-83 the figure has been 
increased to the initial estimate of 7S million fish at age 3. 

Projections of ~~tch and spawning biomass have been made under the same two 
sets of assumptions as mentioned above. Clearly, for the immediate future (1980), 
there is a rather great difference between the results for the two sets of assump­
tions. Assumption A implies that the important year-class 1973 was initially about 
100 million fish at age 3 and that it has been fished relatively more than by 
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assumption B, where the initial size was about 145 million fish. Consequently, the 
residuals by 1980 of this year-class is rather much higher by assumption B than by 
assumption A (38 and 17 million fish. respectively, by the beginning of 1980). The 
projections are presented in Table 3. Strategy 1 assumes that the 1979 estimated 
catch level be maintained through 1980-82. Strategy 2 operates at the FO.I level 
from 1960. Stragegy 3 illustrates the changes in catch snd spawning biomass 
occurring if the 1980 catch is kept very low (at the by-catch-only level), but 
thereafter raised to a level corresponding to F by 1979 (0.30 for most exploited 
age-groups), Strategy 4 illustrates the development by a catch level corresponding 
to half the present level. 

It will be seen from the analyses that the 1973 year-class is the major one 
in the spawning stock by 1979 (74-87% by weight). It will decrease rapidly thereafter 
and, by 1983, it is expected to make up no more than 14-28% of the spawning biomass. 
The degree to which the following year-classes will be exploited is highly decisive 
for the resultant spawning stock. 

The figures for spawning stock can, of course, not be very accurate. They 
do, however, demonstrate the relation between the various strategies in terms of 
the rate by which the spawning stock will change. The potential of the 1973 year­
class was not utilized very much to rebuild the spawning stock, but some possibilities 
seem to exist in the following 1974 and especially 1975 year-class. It will, however, 
require a lower exploitation of these year-classes than that faced by the 1973 yesr­
class if the spawning stock is going to be rebuilt. 

The absolute figures for spawning stock do, as mentioned, vary by the various 
assumptions made. However. the level of spawning stock was no doubt extremely 
low in 1976-78. Table 4 illustrates, for the same two sets of assumptions and 
same mean weight of age-groups as by 1979, the relative changes in spawning stock 
in the years 1971-78 in relation to the one estimated by the beginning of 1971. 
It is pointed out that the overall level for this period is much below that in 
the 1950-60's. 
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Table 1. Population (nos. x 10- 3) and fishing mortality (F) by assumption A. 

POPULATI ON tilIMBERS 

,1971 1972 1973 1974 1975 i '?76 1977 1'378 1979 
---+--------------------------------------------------------------------
3 I %315 16129 127813 14010 16264 102048 46101 51711 4741 
4 I 28791 63710 11935 9355 11)083 11812 66338 :~:3925 381ZZ 
5 I 39100 21293 43077 7689 6683 5003 6028 37:::72 25415 
6 22421 22809 8579 2~1449 4138 3049 2066 2494 16943 
7 13680 '1958 7798 4250 10465 1757 1:396 584 1618 
8 16026 6033 4153 3774 23138 2983 1101 64'~ 237 

'" 4045 4399 2448 1994 1346 573 916 507 463 
Ie 5068 1318 1079 845 847 502 324 :381 382 
1f 2741 2322 475 353 487 403 26(1 147 235 
IZ 435 1294 %7 225 119 31)5 267 147 114 
13 416 270 382 544 41 59 214 loI7 lH 
14 747 279 96 215 183 24 31 147 114 
15 213 464 167 42 :38 132 .; 2:3 114 

220000 150276 93936 6:::745 530132 128649 125049 128234 88661 

ell 
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Table 1. (Cant'd) 

FISH It-lG tl0RTALI TY 

1971 1'~72 1 '37:3 1974 1 '375 1'376 1 '377 1978 ~ '?i"'~ --+-------------------------------------------------------_._._--_. 
~ ! u.e04 0.(}01 ~3. 012 0.02':;' 0.0213 0. 131 0.007 0.13135 0.0.50 
4 i Ij. 1 ~)2 0. 191 ~:r. 240 o. 136 1).5131 0.47:3 0.:374 (1.12139 0.::::00 
" Ij. :~::39 0·70'3 13.545 0.420 0.585 0.t::.84 Q.6S2 0.591 ~~I. :3(~0 '.' .; ~J. t.12 121.87:3 13· 502 t'i: 47-tj" 0.':.57 O.~::i:::C 1.06:3 l~. 2:3":3 I). ::::00 
7 0.569 13.624 0.476 0.360 1.005 0.217 0.516 (1.652 12.1. 1~,0 
8 1.043 0.t,52 0.484 ~).781 1 144 121.9313 0.527 0.088 0. lO(l 
'3 0.872 , . 156 0.814 0.';06 0.737 (1. :;:21 0.628 0.032 (I. ~35(1 

10 13.5:39 13.769 13.867 1)·301 0.493 0.407 0.539 13.0:39 O. (130 
11 0.501 0.627 0.500 0.840 121.218 I). 161 0.321 0.008 0 .• 020 
12 ~J.227 0.9713 121.326 1.456 0.451 O. 10'; 0.347 0.008 O.OU) 
13 0. 14" 0.789 0.323 0.:::37 0.28::: 0.3';"6 I). 124 0.1)1)8 0.010 
14 (1.227 p.263 0.577 1.485 0.077 1.095 O. tt37 (1.008 o· 010 
1:5 \1·358 0.350 e.3:50 0.350 0.:350 0.250 ~3. 280- 0.050 0.1)10 

Table 2. Pooulation (nos. x 10- 3) and fishing mortality (F) by assumption B. ,. 

POPlILATI ON fflltlBERS 

1972 1973 1974 1975 1976 1'~77 1979 
---+--------------------------------------------------------------------

0 
'-' i 86315 16129 12780 14010 16264 144698 25150 4U'35 4741 
4 28791 6371(1 11935 9355 1 ~~U)83 1 11:::12 '37'~33 1 :,:404 30332 
5 3310€t 21293 .. 1-:3077 7639 6683 5€103 E.028 6324121 127~37 
6 22421 22889 8579 2~)449 41:38 c:049 ;::~;:166 .:::494 :38122 
7 13680 '~958 779:':: 4250 10465 1757 13'~6 584- 1618 
8 I 16021;) 6033 4153 3774 ;::308 2983 1 101 t~.4'~ 237 
9 4045 43'3':" 2448 19'34 1:346 ~173 '~16 ~::;O7 463 

10 5068 1318 H.l?9 845 847 502 324 :381 382 
11 2741 2322 475 353 487 4(t~: 260 147 285 
12 435 1294 'j67 225 ll'~ :305 267 147 114 
13 41E. 270 382 544 41 !,:,'3 214 147 114 
14 ;'47 279 96 215 183 24 :31 147 114 
15 c'13 464 1 .<...,. 

b' 4'" ,- :38 1:32 6 ;:::~: 114 
220000 150276 '3:3936 6:3745 5:3002 1712'39 1::::5693 li:::::~366 89343 

FISHING fIOF:'fALl T'i :3.·' 4.-·?·~ 

1971 197-21973 1'374 l'j75 1'376 197719781979 
---+--------------------------------------.----------------------

3 (1.004 0.001 0.012 (1. €129 0.020 13.090 0.012 13.@36 0.05£1 
4 O. 102 o. 191 0.240 ~3 • 1:36 0.501 ~). 473 0.237 O. 171!:1 €1.200 
~ 
,J £1.339 0.709 ').545 0.4213 (1.585 0.6:34 1!:1.682 0.:306 O· 3€10 
,; (1.612 0.873 0.502 0.470 0.657 !Zt.5:.:::t 1 • ~16:3 0.23:3 0·30£1 
? 0.569 0.624 0.476 0.36121 1.005 0.217 0.516 0.652 0· 150 
Jl 1 1. 04:~ (l.652 0·484 0~7:::1 1 . 144 0·93£'1.- e~·_27 Q .... JJf:e 9,_lQa 
'3 I 0.872 1 • 156 0.814 0.606 (1.737 ~J. :321 0.628 (1.'332 0·'350 

18 I -=.1.531.3 0.769 0.867 0·3'31 0.4'33 121.41217 121.539 o. (139 0·030 
11 0.501 121.627 €1.~,OO 0.840 ~1. ;::18 £1. 161 £1.321 0.008 ~3. €120 
12 13.227 1.3.970 (1.326 1.456 0.451 e. let, (1.347 0.008 0·010 
13 0. 149 (1.789 0.:323 0.8:37 0.2::18 0.396 O. 124 0.008 0.010 
14 0.227 0.263 0.577 1.485 O. ')77 1 .1:::1'35 O. O~:7 O. €t08 O. t110 
15 (l.'350 0.358 0.350 13.350 0.350 0.250 0.208 0.050 0.010 
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Table 3. Subarea 1 cod: projected catch and spawning biomass (Nos. 
x 10- 3) by various fishing strategies and estimates (A and 
B) of the 1979 catch and stock composition. Figures in 
brackets show the percentage which the 1973 year-class 
makes up of the catch and spawning biomass. For assump­
tions see text. 

Strategy No. 
1 2 3 4 

Spawning biomass 66 (74) 66 (74) 66 (74) 66 (74) 
1979 F 0.30 0.30 0.30 0.11 

Catch 36 (32) 36 (32) 36 (32) 15 (32) 

Spawning biomass 96 (40) 96 (40) 96 (40) 113 (40) 
1980 F 0.27 0.40 0.05 0.09 

Catch 35 (12) 49 (12) 7 (12) 15 (12) 

A Spawning biomass 145 (22) 131 (23) 174 (21) 194 (22) 
1981 F 0.28 0.40 0.30 0.09 

Catch 35 (7) 43 (8) 43 (7) 15 (7) 

Spawning biomass 133 (19) 110 (21) 158 (18) 202 (17) 
1982 F 0.36 0.40 0.30 0.11 

Catch 35 (4) 34 (4) 33 (4) 15 (4) 

1983 Spawning biomass 144 (14) 126 (14) 169 (13) 238 (13) 

Spawning biomass 127 (87) 127 (87) 127 (87) 127 (87) 
1979 F 0.30 0.30 0.30 0.10 

Catch 39 (66) 39 (66) 39 (66) 15 (66) 

Spawning biomass 121 (71) 121 (71) 121 (71) 145 (72) 
1980 F 0.25 0.40 0.05 0.09 

Catch 35 (26) 53 (26) 8 (25) 15 (27) 

B Spawning biomass 176 (41) 158 (43) 205 (39) 227 (42) 
1981 F 0.26 0.40 0.30 0.09 

Catch 35 (15) 46 (16) 46 (15) 15 (16) 

Spawning biomass 159 (36) 130 (39) 181 (35) 228 (35) 
1982 F 0.34 0.40 0.30 0.10 

Catch 35 (8) 35 (8) 34 (8) 15 (8) 

1983 Spawning biomass 169 (28) 136 (30) 190 (27) 262 (26) 

Table 4. Spawning biomass (age 6+ in tons x 10- 3) in relation to that by 
1971 and by two sets of assumptions for the 1979 situation. 

Assumption 1971 1972 1973 1974 1975 1976 1977 1978 1979 

A 100 71 39 44 29 15 10 8 25 

B 100 71 39 44 29 15 10 8 47 
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