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As a result of the discussion of Res.Doc. 76/VI/8 at the Meeting of the Subcommittee on Assessments, 
April 1977, the Subcommittee felt that some further tabulation of possible future catches and stock size 
would be valuable for further discussion. Such further tabulation should be based on a partial 
recruitment pattern as the one used in Run NS 76 D (pages 21-22) in the document. 

Analyses were, therefore. made on the basis of a composition of the stock in 1976 as given on 
page 21 of the document and on the assumption that the relatively good year-class 1973 attracts the 
fishing effort so that the year-class can be considered fully recruited. All runs were made so that 
the catch in 1977 comes out close to the set TAC, but in the following years different F-values were 
applied. F-1977 was found to be about 0.18 to give a catch of 30.5 thousand tons. The results of the 
various runs are shown in the table below. 

Stock size 1976 103760 
Spawn. biomass - 92092 

Stock size 1977 219308 
spawn. biomass - 102439 
Catch 30494 o (1978) 
F 1978-80* 0.15 0.25 0.35 0.40 0.25 (1979-80) 

Stock size 1978 238440 238440 238440 238440 238440 
Spawn. biomass - 118664 118664 118664 118664 118664 
Catch 27344 43565 58404 65435 0 

Stock size 1979 237884 219199 202154 194062 269526 
Spawn. biomass - 150908 136547 123553 117527 175329 
Catch 27274 39959 49267 52855 49738 

Stock size 1980 236685 202967 174757 162252 243547 
Spawn. biomass - 156013 128782 106330 96629 163031 
Catch 27433 37320 42801 44255 45220 

* The figures given apply to fully recruited age groups (6+) and to the 1973 
year-class. For age groups 3-5 (except the 1973 year-class) the relation 
F-values are 60%, 72% and 88% respectively, corresponding to the C-values 
for partial recruitment. 
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A theoretical sum was also made to show the effect which would have occurred by a zero TAC in 1977, 
assuming a level of F of 0.25 to be applied in 1978-80. This gave the following results: 

Stock size 1978 275325 
Spawn. biomass - 141181 
Catch 50758 

Stock size 1979 248937 
Spawn. biomass - 162732 
Catch 45793 

Stock size 1980 225437 
Spawn. biomass - 151252 
Catch 41755 
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1. INTRODUCTION 

by 

Sv. Aa. Horsted 
Gr~n1ands Fiskeriunders~ge1ser 

Char1ottenlund, Denmark 

~he present paper follows the same lines as the paper on Subarea 1 cod 
presented last year (Bes.Doc. 76/VI/17). However, for the •• parameters which 
have been assumed to be equal to those used last year no detailed text is 
given. 

Although some statistical information on the 1976 fisheries may still 
occur the 1976 data seem to be fairly fully reported at the time when the 
paper was produced just prior to the April 1977 Assessment Keeting. However, 
the adequacy of sampling is still far from good except for the trawl fisheries. 
Thus no samples at all exist for the gill-net and long-line fisheries which 
in 1976 made up about 1/4 of the total catch in the Subarea. For these 
fisheries it has been necessary to construct some samples as shown in 
Appendix I to the paper. 

2. NOMINAL CATCHES 1975 AND 1976 
Complete statistics for 1975 have been published recently in Stat.Bull. 

Vol.25. As was the case for 1974 all catches of ood (except 209 tons) have 
been reported by diVision, but some catches are still not reported by gear 
and/or by month. 

fable 1 gives the 1975 nominal catch by diviSion and gear category. 
Por 1976 most of the major cod fishing countries have supplied statistical 

information directly to the author. This information covers 29100 tons. In 
addition to these catches it has been estimated from catch quota reports that 

a further 3500 tone were fished in 1976 so that the total catch of cod in 
1976 in the Subarea was about 32600 tons, a decrease by about 1/3 from 1975. 
The prOVisional 1976 catches are given in fable 2. 

fhe overall decrease from 1975 to 1976 is not evenl7 distributed. In 
fact, for the two southernmost divisions (Divs.1~1~) there seems to have 
been an increase by 3-4000 tons (25-30%) 80 that for Divs.1A-1D the decrease 
i8 rather severe, about 19000 tons (50-55%). In 1975 the catches in Divs. 
1A-1D made up about 75~ of the total Subarea 1 cod catCh, whereas in 1976 
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there is a roughly even share between Divs.1A_1D and D1ve.1E-1F. Por both 
years the otter-trawl catches made up about 60% whereas gill-net plus 
long-line catches made up about 25% of the catch. 

3. TRENDS IN EFFORT AND CATCH PER UNIT EFFORT 
Except for the very small fishery by the UK the only effort data at 

present available for 1976 are those for the Greenland trawlers (500-999 
tonnage class). Their effort, catch and catch per unit effort for 1975 and 
1976 1s given in Table 3. The data indicate that the best fishing in 1975 
was found in Div.1C whereas in 1976 the best f1~h1ng has been in Div.1E. 
There seems to have been a southWard movement in the fishery_ A likely 
explanation for this 18 that in 1975 the most important year clas8 for the 
fishery "'as the 1968 year class. This year class is likely to have had a 
southward spawning migration (and also migration to East Greenland). At the 
same time the only year class of any noteworthy strength in recent years, 
the 1973 year class, has to some extent recruited to the fishery, especially 
in the last part of the year and in Div.1E, Where catch per unit effort has 
increased. Por Subarea 1 as a whole the catch per unit effort decreased only 
slightly (by about 10~). This refers to c.p.u.e. in terms of weight. As will 
be demonstrated later the overall catch in terms of number of fish did, in 
fact, increase in 1976 as a result of the early harvest of the 1973 year 
class. 

4. MEAN LENGTH AJID WEIGHT OF AGE GROUPS IN 1976 
Apart from a length sample supplied by the UK only the Danish samples 

contain in:formation on length and weight ,by age groups in 1976. The Danish 
material is set up in Table 4. 

Only two samples exist from the inshore pound net fishery and very few 
fish of age 7 years or more are found in these samples. In the following 
only the offshore samples, all taken by otter trawl, are considered. 

For each age group and for each quarter and unweighted mean of the mean 
weights given in Table 4 is taken. This unweighted mean is given in the 
left-hand part of Table 6. An overall weighted mean of the quarterly mean 
figures is given at the right-hand part of the same table, weighting factor 
being the quarterly catches in 1976 given as percentage of the total catch 
in that year as shown in Table 5. 

A comparison between figures found for 1975 and those for 1976 show 
only slight differences between the two set of figures for the most 
significant age groups in the catches (age groups III-VIII). ProbablY the 
moat significant difference is the one found for 3-years old fish. It would 
even seem proper to increase the figure of 0.85 kg given for that age group 
in Table 6 since, in fact, this age group was recruiting to the offshore 
fishery in the last half af the year. A value of about 0.90 kg mean weight 
seems more proper according to Table 4. 
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For age groups older than 8 years the material 18 rather scarce. It does, 

therefore, 8eem most proper to adopt the same slowly increasing set of figures 

as used last year. Thus the two set of figures used to calculate numbers 

landed in 1975 and follows (kg round, fresh weight) 1976 are aa 

Age group 

III 
IV 
V 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
XIII 
XIV 
XV+ 

1975 

0.71 
1.30 
1.85 
2.67 
3.99 
4.43 
5.06 
5.60 
6.00 
6.60 
7.70 
9.00 

10.50 

1976 

0.90 
1.21 
2.03 
2.71 
3.42 
4.58 
5.06 
5.60 
6.00 
6.60 
7.70 
9.00 

10.50 

5. lI1JIIIBERS LANDED BY AGE GROUPS IN 1975 and 1976 

Numbers landed per age group for the years 1965-73 were given in Res. 

Doc. 75/31, and figures for 1974 are found in Rea.Doc. 76/V1/17 together 

with provisional figures for 1975. 

Revised figures for 1975 and provisional figures for 1976 are found in 

Table 7. It will be seen that the 1968 year class was the most important 

for the 1975 fisheries and still plays a major role in 1976, especially for 

the gill-net and long-line fisheries as will be shown later on in this 

section. The most striking feature 1s, however, the expected entrance to 

the 1976 f1shery of the relat1vely good year class 1973, which has been 

harvested by about 10 mill. fish but probably also with Bome extra mortality 

due to discarding. The entrance of this new year class to the fishery has 

resulted in a rather steep decline in the mean weight of fish in the 

landings. Table 4 indicates that for some catches the mean weight has been 

as low as only slightly above 1 kg. 

Otter-trawl landings have been fairly well sampled both in 1975 and 
1976 although not completely up to the ICBAl minimum requirement. Also some 

samples from the inshore poumd net fishery are available. However, there 

is a complete lack of samples of gill-net and l0nt-line catches. These 

gears are known from previous years to heave a selectiv1ty quite different 

from trawls and pound net. It has, therefore, been necessary to construct 

the likely age composition of the gill-net and long-line landings. Tbis 

was also done in last year's assessment (Res.Doc.76/VI/17) by comparing 

Portuguese gill-net samples for 1972 and 1973 to Daaish otter-trawl samples 

for the same years and divisions. 70r the 1976 samples another method has 

been used based on some information of the ratio between tour market 

categories of 7aroese landings by gil~netters. The method is shown in more 

details in Appendix I. 

Par the fisheries oft Southeast Greenland one sample is available for 

1976 (Table 4). However, statistics for thia area (ICES XIV) for 1976 have 

only been submitted by Denaark(P) 594 tons and Denmark(G) 109 tons. Major 
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parts of the total catch are, therefore, likely not yet to have been reported 

and no attempt has been done to estimate the actual amounts and numbers 

fisbed in this area. The age composition in the sample 1s rather similar to 

that in Div.1E OT-catches in August except that the inflow of age group III 

is rather less in the SE_Greenland sample than in the 1E sample. 

6. INFORMATION ON FUTURE RECRUITMENT 

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

of 3-4 years. The year classes in question for recruitment 1n 1977-79 are 

thus year-classes 1973-76. 

Predictions of the strength of the 1976 year class can at present be 

made only on hydrographic and plankton observations in 1976. These will be 

described in the Danish Research Report, 1976, but it could be stated that 

all present observations point to this year class as a very poor one. 

The 1975 year class has not yet had a chance to occur in any of the 

1976 samples due to gear selectivity. Thus there is no new information to 

add to the 1915 observations on plankton and temperature. Prom these 

observations it was stated that the year class possibly could be of moderate 

to average size. 

The 1914 year class so far has shown no signs of a noteworthy strength. 

It has occurred in few specimens in pound net and shrimp trawl catches but 

not to a degree which changes the impression of a poor year class. 

By far the greatest interest for the fisheries in the late 1970ies 

will be the 1913 year class. As will be seen from Table 4 it has at least 

to some extent recruited to the fishery in 1976, and it has been completely 

dominating in research hauls with fine meshed trawls on the Danish standard 

stations in Divs. 1D and 1E (further details will occur in the Danish Res. 

Rep., 1976). It has been discarded in great quantities (about 50% by number) 

in some pound-net catches, and it is estimated to have been landed in a 

quantity of about 10 mill fisb in 1976 (Table 7). Table 8 illustrates it's 

growth throughout 1976 and it will be seen that the year class is likely 

to occur as small fish of 40-50 cm length in trawl and pound-net catches 

in 1917 whereas it is not yet likely to contribute much to the gill-net 

and long-line catches. 

The occurrence of the 1973 year class in the Dan1sh research catches 

throughout 1976 seems to confirm the judgment made last year that the 1973 

year class is of the same order as the 1966 and 1968 year classes, i.e. about 

60 mill fish 1n Divs. 1A-1D and about 25 mill fish in Divs. 1E-1F. However, 

in 1976 cod was scarce in Divs. 1A-1B and the trends in the fishery as 

described in Section 3 show the main occurrence of the 1973 year class to 

be in Divs. 1C-1P. It 1s, therefore, suggested that the year class be 

estimated as having a size of about ~-45 aill fish (by the beginning of 

1976 ) in each of the two regions Divs. 1A-1D and Diva. 1E-1P respectively. 

The follOwing values of recruitment (thousands of 3-years old fish) 

have been used in the forecasts, but actual forecasts have been made only 

for the Subarea as a whole since the occurrence of the 1973 year class 

indicates this as the most proper exercise. 
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Numbers x 10-3 at age 3 
Year class .1!=1!l. j]:1! Subarea 1 

1973 45000 40000 85000 
1974 10-20000 10000 20-30000 
1975 30000 10000 40000 
1976 10000 10000 20000 

7. VALUES OP INSTANTANEOUS PISHING MORTALITY RA~ (p) POR VIRTUAL 
POPULATION ANALYSES 

On the basis of analyses of trends in fishing effort in the period 

1968-74 a eet of F values for tully recruited age groupe was proposed in 

lest year1s assessment tor the years 1965-75 (Run 3 in Res.Doc.76/VI/17). 

The trends in effort and catches as described in Section 3 and 

illustrated in Tabls1-3 indicate that effort has dropped by about 1/4 in 

Diva. 1A-1D as well as in Divs. 1E-1F from 1975 to 1976. Thia figure 1s 

obtained by raising the Greenland effort in Table 3 to total catcbes for 

the two regions and for the two years. If the effort haa declined by about 

1/3 then a possible P value for 1976 would be about 0.25 in both regioDs. 

The main analyses are, there~ore, carried out with the ~ollowlng set of 

F values ~or fully recruited age groups (6+ in Divs. 1A-1D, 7+ in Divs. 
1E-1P). 

1965 1966 1967 1968 1969 1970-75 1976 

Subarea 1 0.46 .54 .62 .80 .55 .35 .25 

Divs. U-1D 0.45 .52 .68 1.00 .59 .35 .25 

Divs. 1E-lP 0.49 .61 .55 .50 .50 .35 .25 

Analyses were made both with 1975 and with 1976 as the last year of data. 
However, since the 1976 sampling seems at least as good as the 1975 sampling 

and since 1976 contributes information on the 1973 Tear class the forecasts 

considered 1n this paper are those based on the 1976 data. 

8. PARTIAL RECRUITMENT 

In former years' analyses the partial recruitment was considered to be o~ 

the same values by age as those found by the ICES/ICNAr Working Group on Ood 

Stocks 1n the North Atlantic (Anon., 1973). This implied that cod was not 

conSidered as fully recruited until an age of 6 or 7 years. The values for 

3-years-old cod was set as low as 1~ for Divs. 1E-1P and 9% for Divs. 1A-1D. 

Whereas it may still be true that full recruitment is not achieved until an 

age of 6 years it seems likely that the low values for younger age groups 

have increased in recent years. In fact, if the forme..I.-Par't'1-al recruitment 

was applied to the 1976 data then one would have to accept either that the 

1973 year class had a strength of at least 370-400 mill individuals at age 3 

or that P in 1976 was very much higher than argued above. It is, however, 

much more likely that recruitment pattern has changed in recent years. As was 

demonstrated by the samples in Table 4 the inshore pound-net catches end the 

otter-trawl catches from the last half of 1976 consisted to a great extent 
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of the 1973 year class. It could be assumed that the year class was fully 

recruited to the pound-net fishery. The trawlers formerly concentrated on the 

mature, schooling fish in the first half of tbe year, and landings from this 

fishery made up the major part of the catches. This concentrated fishery has 

now been substituted by a fishery more evenly distributed thro~hout the year. 

The low stock level has meant that it has been difficult to find concentrations 

of cod. Thus, when the 1973 year clasa started to recruit as a relatively 

strong year class it evidently attracted the fishing effort which in previous 

years would have had options for fishing bigger fish. 

Table 8 shows that the year-claas 1973 had a mean length of about 41-42 

em in the last two quarters of 1976. This corresponds roughly to the 50~ 

retention length for a 130 mm mesh or is possibly somewhat above (Bohl, 1967a 

and 1967b. Meyer, 1967. Horsted, 1969). It could thus be assumed that about 

50% o~ the individuals were recruited to the trawl fishery in the last half 

of the year, when trawlersmay have caught about half their total catch for 

that year. One could thue argue that the year class was exploited by about 

1/4 of the P exerted by trawlers and by the full P exerted by pound netS. In 

terms of weight 1/4 of the trawlers I catch plus an estimated 4000 tons caught 

by pound nets make up about 1/4 of the total oatch of 1976 (Table 2). In terms 

of numbers and thereby fishing mortality the relative catch by these gears 

will be much higher, possibly about half the year's catch. It would thuB be 

reasonable to assume that the 1973 year class was fished by about 50% of the F 

value for fully recruited age groups in 1976. Thus, it a value of P for fully 

recruited age groups is considered to be about 0.25 the value for age group 

3 may have been 0.10-0.15. Analyses were, therefore, made for two sets of 

figures for partial recruitment, viz. 

!lie firouI!: §.!1..! ~ 
} 40% 60% 
4 60 72 
5 80 88 

6 and older 100 100 

(The two set of figures are denoted B and C respectively for convenient 

computer registration. The figures preViously used are denoted by an A). 

9. OTHER PARAMETERS POR VPA-ANALYSES AND PROGNOSES 

With reference to Res.Doc.76/VI/17 the following parameter values were used 

again. 

II = 0.20 

Coefficient of emigration for 7+ fishs 0.15 for Dive. 1E-t', 0.05 for 

Subarea 1 as a whole (none for Divs. 1A-1D). 

Weight-bz-age values for propoSe.s are those given for 1976 on page 3. 

Recruitment figures for prognoses are given in Section 6. fwo set of 

va1ues were used in the prognoses, viz. one set with the lower value of year­

class 1974 (20 mi11 for the Subarea as a whole) and another with the higher 

value of that year class (30 mill fish). 
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The model further haa to get an input for recruitment in 1975, i.e. of 

year_class 1972 as 3-years-old fish. This has initially been set at a value 

of 25 mill fish. However, when the VPA runs were analysed the year class 

showed up as slightly higher. Consequently 80me runs were made with values 

of 35-37 mill fish at partial recruitment B and about 30 mill fish at partial 

recruitment c. 

Prognoses were carried out for several sets of future P values (for fully 

recruited age groups).Deta11s of parameters and coding for the various runs 

are given in Appendix II. 

10. RESULTS OP THE ANALYSES AID DISCUSSION 

1) The virtual population analyses 

The various VPA runs gave results very similar to those obtained last 
year, especially BO far as the stock in numbers in the various years 1s 
concerned. The exception i8 the run based on 1976 catch data (by number of fish 

caught) and maintaining the previous1y used figures for partia1 reCruitment. 

This run (NS76-A page 16 ) did, for instance, 1ead to quite unacceptab1e 

figures for number of recruits in the order of 100-200 mi11 fish for the 

presumed very poor year c1asses of 1970-72 and total stock sizes '-4 times 

those obtained in otber runs. Clearly these figures have to be disregarded. 

Tbey are caused by tbe assumed very 10w partial-recruitment figures for age­

groups 3-5. As argued in Section 8 the partial-recruitment figures must have 

changed considerably in the last few years. The two sets of values denoted 

B and C used on the 1976 data lead to figures very close to those obtained 

last year and considered reliab1e (runs N576-B and N576-0, pages l7-2d. Tbe 

B and C runs naturally result in exactly the same stock size by age groups up 

to and including 197' since they both have the same input values of F in 1976 

for age groups 6 and older. Tbe three acceptable runs (N575-A, N576-B and 

NS76-C, pages 14,18,20 ) all show the 1968 year class as being of a strength 

of about 100 mill fish (, years old), the 1966 year class as about 65 mi11 and 

the 1963 year olass as about 216 mill fish. Runs NS76-B and 0 results in esti­

mates of tbe 1973 year class as 80-117 mill fish, thus being in confD.rmity 

with the suggestion made last year that this year class i8 about the same size 

as were the 1966 and 1968 year classes. 

Tbe run based en 1975 data and the low values for partial recruitment 

(run NS75-A, page 14) results in estimates of the 1972 year class as 7.7 

mill fish (, years old). However, through 1976 Table 7 shows that about 3.8 

mill fish of this year class were caught. Clearly the est~te of 7.7 mill 

fish (3 years old) is muoh too low, again likely due to an underestimated 

partial recruitment in 1975 of age-group 3. The 76 B and C runs lead to more 

likely estimates of some '0 mi11 recruits of this year class. As mentioned in 

Section 9 a value of 25 mill recruits was used initially in the prognoses. 

This latter figure Should, therefore, be "on the sate Side". Prognoses runs 

were, however, a1so made for values of 30-'7 mill fish as indicated on page 

9. Also the number of recruits (3 years old) from the 1971 year class 

differs between run 75 A and runs 76 B-C, the former leading to a figure of 
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about 57 mill fish or more than twice the figures from the 76 B-C runs of 

26-24 mill fish. This year class has contributed about 6.2 mill fish to the 

fisheries through the last three years and tbe figures of about 25 mill fisb 

do, therefore, occur the most likely ones. This again Beems to indicate that 

the change in partial recruitment also applied to Bome extent in the 1975 

fisheries 

11) li'oreoasts 

Forecasts of catches, stock sizes and spawning biomass will, of course, 

differ somewhat between the various runs due to differences in estimated 

recruitment and other parameters. Whether ODe or -the other run reflects the 
true situation could be discussed. In terms of advice on future management it 

is, however, important to note that all predictions point to a low stock 

size and low catches and that for each run the relative changes in catches 

and stock size has the same pattern by various strategies (choise of P values). 

Higher F (= higher effort) would, of course, initially lead to higher catches 

but also to greater reduction of stock size and thereby future spawning biomass. 

The entrance of the relatively good 1973 year class to the spawning biomass 

in 1979 opens the possibility of an increase in spawning stock by that time, 

if fishing is kept at a low level. All runs indicate, that fishing mortality 

(F) should be kept at a level round 0.25 to maintain the present low spawning 

stock up to that time and that this level of fishing would maintain the 

increased spawning stock by 1979 through at least two years. Pishing below 

the level of F = 0.25 would allow for some increase in spawning stock from 

1977 to 1978 whereas fishing above the said level would lead to further 

reduction of spawning stock and especially would mean that the increase in 

spawning stock by .979 and 1980 will be much less than by a lower level of 

effort. 

Table 9 illustrates predicted oatches and spawning stock size by various 

(constant) levels of fisbing mortality- and by various assumptions of recruitment 

of the 1972 and 1974 year classes using highest estimates (year class 1972: 

35-37 mill recruits by partial recruitment B, 30 mill by partial recruitment c. 

Year class 1974 30 mill recruits in both cases) and lowest estimates (year class 

1972: 25 mill recruits for both aets of partial recruitment, year class 1974: 

20 mill recruits). A concentrate of the table is given here (all figures are 

thousands of tons). 

F = 0.15 0.25 0.35 0.40 0.60 

1977 catch 19-21 30-34 41-45 46-51 64-71 
1977 spawning stock 73-76 73-76 73-76 73-76 73-76 

1978 catch 24-26 36-39 45-49 49-53 60-65 
1978 spawning stock 82-98 74-90 69-82 68-78 53-65 

1979 catch 26-29 36-41 42-48 44-50 47-54 
1979 spawning stock 152-174 128-148 107-125 98-116 69-84 

1980 spawning stock 149-182 115-142 88-111 77-98 45-61 

It will be seen that the predioted catches and spawning stock size vary 

little between the highest ani lowest estimates of recruitment for the two 
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year classes mentioned. This 1s due to the fact that their i~flow is relatively 

low in any case due to the predominance of the 1973 year class in the stock 

(and catches). In 1977 the 1973 year class 1s predicted to account for about 

1/3 of the catch (by weight, much more by number), in 1978 and 1979 it w111 

account for about 40~ (by weight) of the catches, and when it enters the spaw­

ning stock in 1979 it w11l make up more than half the spawning biomass in 1979 

as well as in 1980 (see figures in brackets in Table 9). Together with those 

been directly observed in the fisheries year classes which have not yet 

(year-c1asaea 1974-77) the 1973 year class makes up about 60% 

1978 catch and about 70% of the predicted catches in 1979 and 

of the predicted 

also about 2/3 

of the spawning biomass by 1980. This i11ustrates the importance of proper 

estimates of the strength of the year classes which wi11 recruit in the period 

for which foreoast is made. 

Table 9 also shows - as one would expect - that the spawning stock by 

1979 will be higher than in 1977 except if fishing in the meantime exceeds a 

1evel of about F = 0.60. However, keeping fishing at a low leve1 will result 

in an increase of the spawning biomass, about a doubling by 1979-80 if fishing 

is kept at a leve1 of F = 0.15. By maintaining the present level of F (about 

0.25) catches in 1978-79 should increase slightly but of course with 1ess 

improvement in the spawning stock than by a lower level of fishing. In this 

connection it may be worth while to illustrate the development, which would 

occur in the analyses, if the 1977 catches were kept at the zero level 

recommended by STACRES (but not set by the Commission). The exercise has been 

carried out for the upper values of estimates of recruitment of the 1972 and 

1974 year classes and for a level of F = 0.25 for those years where fishing 

takes place in the example. The exercise has also been carried further to 

show the effect of a zero TAC in 1977 as well as in 1978 (but with F = 0.25 in 

1979), and also to show the effect if TAO was set at zero in 1978 only. The 

following figures arise (all in thousands of tons). 

Strategy: 2 3 4 
p 1977-79=0.25 No fishing in No fishing in P 1977 = 0.25 

1977 1977 and 1978 No fishing in 
P 1978-79=0.25 P 1979 = 0.25 P 1979 = 0.25 

1977 Catch 33.3 0 0 33.3 
sp.stock 76.0 76.0 76.0 76.0 

1978 catch 39.2 41.7 0 0 
sp.stock 89.7 113.6 113.6 89.7 

1979 catch 40.8 42.3 51.5 44.1 
sp.stock 147.7 178.7 223.6 184.9 

1980 sp.stock 141.9 168.6 207.8 175.2 

The exercise demonstrates that the benefit of a zero TAC in 1977 only 

(Strategy 2) would bave meant an increase in spawning stock by 1979-80 of 

1978 

about the same order as the "non-taken catch" in 1977 whereas catchea in 1978 

and 1979 would be only 4-6~ higher then by the present management. The advise 

of a zero TAC in 1977 was, however, based on the desirablity of improving the 

spawning stock. If the 1977 as well as the 1978 fishery were stopped (Stategy 3) 
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then again the spawning stock by 1979-80 would increase by a figure close to 

the combined "non-taken catchee ll of 1977-78, and the 1979 catch could have 
been allowed an increase of about 25% of the present catch estimate for 1979. 

Finally, if the present level of F is allowed through 1977 but fishing stopped 

in 1978 and re-opened in 1979 by a level of F "" 0.25 (strategy 4) then again 

the increase in spawning stock by 1979-80 as compared to Strategy 1 would be 

of about the same size as the "non-taken catch" (39 thousand tons) and the 

1979 catch would be about 8% higher than in Strategy 1. The benefit to the 

1979-80 spawning stock by a zero TAC in 1978 would be slightly better than 

that which would have been obtained through a zero TAC in 1977. 

In last year's Assessment Report it was stated that a zero TAC for 1977 

would ensure a better yield per recruit of the 1973 year clasB e !hat year class 

is expected to occur in the 1977 catches 1n great numbers as fish of a length 

between 40 and 50 cm and a mean weight of 1-1.5 kg. The mean weight would be 

assumed to increase by about 2/3 from 1977 to 1978e This was part of the 

background for the advice of a zero TAC in 1977. From 1978 to 1979 the mean 

weight of the individuals of this year class is likely to inorease by about 

1/3 (and die by a rate of close to 2~ annually) so although the argument is 

weaker than last year it would still be true that an improvement in yield per 

recruit of the year class would be gained by keeping fishing at a lew level 

until 1979. 

A comparison 01' the spawning stock size given in last yearts report 

(Red book 1976, page 70) and the present analyses shows that the estimate of 

the spawning stock size by 1 January 1977 according to last year's assessment 

was about 130 thousand tons whereas it is estimated to be only 73-76 thousand 

tons in the present estimates e The change is not reflecting an actual event in 

the spawning stock between the two years (except that emigration of the 1968 

year class to East Greenland may have been higher than presumed) but 1s the 

effect of revised datae The 1975 data were probably less reliable, especially 

in the age composition of catches, than the present 1976 data. At the same 

time the change in estimated partial recruitment between the two assessments 

would lead to some decrease in estimates of stock size (see discussion of VPA 

in Section 10 i). The true stock size may not be Aiven by any of the figures 

since both may be biassed. It could, for instance, well be the case that the 

entrance of the 1973 year class 

of the effort has been directed 

physically could be possible if 

to the fishery has meant that the major part 

specifically at this year class (which 

the 3 year olds form separate schools) so that 

presumed (thiS would raise the calculated F on other yearx~lasse8 is lower than 

spawning stock s!ze). In any case the spawning stock is definitely low, anj the 

various strategies will reflect the relative changes in the situation whether 

the stock size is correctly estimated or somewhat biassed. 

11. COD AT EAST GREENLAND 

As explained in Section 5 it has not yet been possible to estimate oatches 

and numbers caught by age groups for this area in 1976. No specific analyses 

x) See VPA-run 76D, page 22e 

All 
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for the combined ICNAF Divs. 1E-1F + ICES Subarea XIV cod fisheries have, 

therefore, been carried out. However, if the distribution of cod in the 

combined area is 8S assumed in last year's assessment (which to a great extent 

was based upon the report of the ICES North-Western Working Group, 1976) then 

the suggestion from last year's Assessment Report could be reiterated, viz. 

that a catch for the Greenland area as a whole (ICNAP Subarea 1 + ICES Subarea 

XIV) would be about 25% greater than that at West Greenland for the same level 

of F at East and West Greenland. The importance of the East Greenland area as 

a potential spawning area for the West Greenland cod stock(s) should, however, 

be borne in mind. It seems most likely that the E,ast Greenlan4, area is the 

main spawning area for the 1968 year class in 1976-77 (and following years), 

and it is also most likely that the 1973 year class will have this region as 

it's major spawning area when it forma the major part of the spawning stock 

in the period from 1979/80 and until it is substituted by new significant 

year classes (if any). 
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pwPULATION ANALYSIS 
1(.-ID + IE-IF 

FISHING MORTALITIE'~: E:Y YEAR AND BY AGE 

AnF 

' . . ' 
4 
5 
6 
. ; 

Po 
9 
10 
1 1 
12 
13 
14 
I:::; 

MEAN-F A>~ 7 

, AGE 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

MEAN-F A)= 7 

1'~65 

O. OE; 
O. 18 
0 :34 
0 40 

". 55 
0 46 
O. 63 
O. 45 
0 J.:.3 
(I 53 
O. 19 
0 o·~ 

O. 46 

O. 50 

1 -:'75 

O. 04 
0 09 
O. 18 
O. 28 
0 :35 
0 35 
O. 35 
O. :35 
O. 35 
O. 35 
O. j~ 

J'~ 

O. 35 
O. 35 

I <"~,6 

(I 01 
O. Ob 
0 .31 
O. 46 
I) 51 
O. 64 
O. 40 
O. 72 
O. 4b 
0 :36 
O. bl 
(> 70 
(:0 54 

<) 51 

1967 I ':'6:~: 196';-' 1970 

0 ()'3 0 (1) 0 01 O. 00 
(I It) O. 17 O. 25 O. 06 
O. 34 0 37 O. 29 0 34 
0 !:,8 O. 65 O. 5'-' 4 O. :37 
(; 60 O. 78 0 82 0 57 
0 49 O. 56 O. 78 O. b7 
O. 63 0 72 O. 0'-' 4 O. 43 
O. b~· O. ~,:;: O. 52 0 ,~ 

;"'-' 

0 46 o. n o. 39 0 29 
0 29 0 51 O. S'? 0 25 
1. 20 O. 19 O. 21 O. :35 
O. 69 1 41 O. 57 O. 22 
(l 62 O. 80 O. ~~ _' __ I O. 3S 

0 60 <) 72 0 76 0 54 

• 

THE LA~:T AGEGROUP I S A F'LUS GROUP 

RUN. 770404 / 13:;:6 
RUN NO .... 131'5 I' 

, 

A 13 

l'nl 

o. 00 
O. 08 
O. 32 
O. 59 
O . 60 
1. 03 
P 88 
O. 59 
0 52 
O. 26 
O. 25 
O. 44 
0 :35 

(> 78 

coon 

1972- 1973 1974 

o. 00 O. 01 O. 01 
O. 14 O. 15 O. 05 
O. 51 O. 35 O. 23 
O. 76 O. 29 O. 25 
O. 58 O. 37 O. 17 
0. 71 O. 43 O. 51 
1. 12 O. 98 O. 49 
O. 78 O. 81 O. 43 
O. 76 O. 52 O. 72 
1. 03 O. 46 1. 57 
1. 00 O. 37 1. 80 
O. 51 O. 99 2. 11 
(I 35 0 :35 O. 35 

O. 75 0 49 O. 41 
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,_, X R' I .. I{ ••. t-'CIF-'I Il_A r'I''::''-.I AI-.lALY:=, X "=' 
lA-HI + lE-IF 

~. T (11_; I t-J I'Jllr'iE:EF-':' A 1 [-.EL_' i tJN I N(. UF YEHh: 

4 

I:. 
7 
:::: 

1 (~ 
11 
17 
1:3 
14 
1'5 

4 
5 
6 
7 

.~ 

10 
I 1 
1i 
13 
14 
15 

3 
4 
5 
I:. 
7 
a 
9 

10 
I I 
12 
13 
14 
15 

-'7,~. ::94 
::1) 1 ,- ')4 

:.:(l~ 7 1) 

47141 
{:..77/:. 

1 ".: ~:~, 
1163 
5'~ 1~. 

4:::0 

426 
g." 77 ~fo 

4346·,: 
'5:3340 
~:'~/245 

.~29':::1 

3581::: 

90t·5 
~:,: 1.2. 

~c ,:,:-.,) __ 1 

,U4 
76,: 
1~i4 

70 

'~2"H,~ 
1975 

7733 
4-::,(1 11~' 
17876-
8108 

5274 

1106 
;:19 
144 
34 
4b 
17 

/II :J.11 
kl, IN 170404 I 1'331> 
RIJN Nn 

#1 u-A 
, 

25689') 
11794·,: 

1(:,(:,57 
1 l'::'f~'(' 

2:::02 
::;57 
482 

30:::: 
31:.1 

g 010/& 

1 (1.;:99:3 
~:5~40 

4117:3 
2-2842 
130 1'~' 
157:3(, 

3','47 
4608 
2629 

::::::0 
~64 

419 
96 

6::::77':;' 
! -:"~7(:·8 
1 1651 t 
1'544'~Jl 

4777 
121 O~, 

100,4 
421 
262 

1015 

21 7'S"1 3 
:=:4'::;'01 
:~682/:' 

1(1397 

4.::.S7 
1278 
19::::::;. 
1218 

1 ",1 
209 

A 14 

13i~'2':'7 

6:::(137 
7114'::' 

:::7~:8 

198,;', 
4880 

522 
241:. 

61 

28266 
17:::29 
,-=.046:3 
13197 
9392 
4547 
2138 
110'3 

4 ". <. _'.J 

7:::'2 
,: ,:7 

6':i 

C:CIO 

~,5880 

06,1558 
37643 
73756 
2";'050 
25443 
11517 

1415 
823 

17bl:. 
24:3 
16(1 

12 

3o'72G.C 
1974 

56582 
23024 
12523 
:347'?5 

8050 
5040 
2.315 

210 
355 
1 ;::2 

19 
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v X RTUAl_ POPULAT X ON ANAL VS X S COD 

lA-l0 + IE-IF 
FISHING MORTALITIES BY YEAR AND BY AGE 

AGE 1965 1966 1967 19~.8 1969 1970 1971 1972 1973 1974 

~ 

-' O. 01 O. 00 O. 01 O. 01 O. 00 o. 00 o. 00 O. 00 0: 00 O. 00 
4 O. 07 O. 02 O. 04 O. 06 O. 10 O. 02 O. 04 O. 06 O. 09 O. 03 
5 O. 34 0.31 O. 34 O. 37 O. 29 0.36- O. 34 O. 68 O. 42 O. 44 
6 O. 40 O. 4~. o 57 O. 64 O. 52 O. 37 O. 63 O. 85 O. 47 O. 32 ., O. 55 O. 51 0 60 O. 77 O. 80 O. 57 O. 59 O. 65 O. 45 O. 33 
Fe O. 46 O. 64 O. 49 O. 56 O. 77 O. 64 1. 03 O. 71 O. 53 O. 70 
9 O. 63 O. 40 O. 63 O. 72 O. 62 O. 42 O. 79 1. 11 O. 96 O. 70 
10 O. 45 O. 72 O. 66 O. 63 O. 52 O. 35 0 .. 57 O. 63 O. 79 O. 41 
II O. 63 O. 46 O. 46 0.77 O. 39 O. 29 O. 52 O. 72 O. 36 O. 69 
12 O. 53 O. 36 O. 29 O. 51 O. 59 O. 25 O. 26 1.03 O. 41 0.71 
13 O. 19 O. 61 1. 20 O. 19 O. 21 O. 35 O. 25 1.00 O. 37 1. 36 
14 O. 09 O. 70 O. 69 1 41 O. 57 O. 22 O. 44 O. 51 O. 99 2. 11 
15 O. 46 O. 54 O. 62 O. 80 O. 55 O. 35 O. 35 O. 35 O. 35 O. 35 

MI'AN-F A:>= 7 O. 50 O. 51 o 60 O. 72 O. 75 I). 54 O. 77 0.77 O. 55 O. 59 

flGF 1975 1976 

3 O. 00 O. 03 
4 O. 05 O. 06 
5 O. 27 o. 13 
6 O. 71 O. 20 
7 O. 50 O. 25 
8 O. 92 O. 25 
9 O. 59 O. 25 
10 O. 64 O. 25 
11 O. 34 O. 25 
12 O. 33 O. 25 
13 O. 08 O. 25 
14 O. 18 O. 25 • 15 O. 35 O. 25 

MEAN-F A>= 7 O. 55 O. 25 

THE LAST AGEGROUP IS A PLUS GROUP 

RUN: 770404 I 1350 
RUN NO. N€i76 1 

NJ'I~ A 

, B1 
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VrRTUAL POPULATrON ANALVSrS COD 

lA-10 + IE-IF 
STOCK IN NUMBERS AT BEGINNING OF YEAR 

AGE 1965 1966 1967 1968 1969 

3 1095470 1220490 364331 380483 361802 
4 2030990 884109 997875 296729 308113 
5 201604 257228 117195 130350 37686 
6 30270 117943 154763 68591 73798 
7 26023 16657 60759 71367 29501 
8 47141 11660 7820 25965 25614 
9 6776 23290 4777 3738 11517 

10 1735 2802 12105 1986 1415 
11 1163 857 1064 4880 823 
12 5216 482 421 522 1766 
13 480 2399 262 246 243 
14 506 308 1015 61 160 
15 426 361 119 398 12 

~H1l1oo ,SI80'& Il.2~ S'o(, '78SS/(, 95:J ilt)(J 
AGE 1970 1971 1972 1973 1974 

3 201727 498231 72678 116786 197918 
4 295620 165116 407672 59490 95498 
5 37875 39144 21562 52058 7341 
6 23026 21722 22911 8912 27930 
7 35853 13047 9486 8049 4550 
8 10279 15757 5608 3843 3997 
9 9196 4214 4378 2155 1769 

10 4812 4710 1483 1120 640 
11 655 2629 2066 613 394 
12 434 380 1218 782 333 
13 763 264 228 337 402 
14 154 419 161 65 182 
15 70 96 209 75 19 

(,,201.((, If 7'S7.:l..~ 5'f5Co(;0 ).~'f:l8S- 3Vo17J 
AGE 1975 1976 

3 182933 377762 
4 161732 149524 
5 12588 20772 
6 3872 7899 
7 16633 1560 
8 2551 7853 
9 1546 788 

10 684 666 
11 329 280 
12 154 183 
13 128 86 
14 80 91 
15 17 52 

38 3,t It? fk 75'/(; 
RUN: 770404 I 1 ~:5() 
RUN NO. : .1'7( I 

I/.I"~ A 
, 

82 
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VrRT·UAI POPULATION ANALVSIS COD 

IA-iD + IE-IF 
FISHING MORTAL IT IES BY YEAR AND BY AGE 

AGF 1965 1966 1967 1'~68 19c"~ 1970 1971 1972 ~973 1974 

:-: O. 08 0 01 O. 03 O. ('c. O. 01 (I. 00 O. 00 O. 00 O. 01 0.01 
4 O. 18 O. 06 O. 10 O. 17 O. 26 O. 06 O. 10 O. 16 O. 2~ O. 09 
• .J O. 34 0.31 O. 34 O. :37 O. 29 O. 36 O. 34 O. 68 O. 42 O. 44 
b O. 40 O. 46 O. 57 O. 64 O. 52 O. 37 O. 63 O. 8~ O. 47 O. 32 
7 O. 55 0.51 O. 60 O. 77 O. 80 O. 57 O. 59 O. 65 O. 4~ O. 33 
::-: o. 46 O. 64 O. 49 O. 56 O. 77 O. 64 1. 03 O. 71 O. 53 O. 70 
9 O. 63 O. 40 O. 63 O. 72 O. 62 O. 42 O. 79 1. 11 O. 96 o 70 
10 O. 45 O. 72 O. 66 O. 63 O. 52 O. 35 O. 57 O. 63 O. 79 O. 41 
I 1 O. 63 (> 46 O. 46 O. 77 O. 39 O. 29 O. 52 O. 72 O. 36 O. 69 
1~ o 53 O. 36 O. 29 O. 51 O. 59 O. 25 O. 26 1.03 O. 41 O. 71 
13 O. 19 O. 61 1. 20 O. 19 O. 21 O. 3~ O. 25 1. 00 O. 37 1.36 
14 O. 09 O. 70 O. 69 1. 41 O. 57 O. 22 O. 44 O. 51 O. 99 2. 11 
J ~I O. 46 O. 54 O. 62 O. 80 O. 5~ 0 35 O. 35 O. 35 O. 3~ O. 35 

MFI\N-F A)= 6 O. 47 O. 48 O. 58 O. 69 O. e.:3 o 49 O. 72 0.81 O. ~2 O. 40 

A(;~ 1975 1976 

3 0 01 O. 10 
4 O. 21 O. 15 
5 0. 32 O. 20 
6 O. 71 O. 25 
7 O. 50 O. 25 
8 O. 92 0 2~ -' 
9 O. 59 O. 25 
10 O. 64 O. 25 
II O. 34 O. 25 
12 O. 33 O. 25 • 
1:3 O. 08 O. 25 
14 O. 18 O. 25 
15 f). 35 O. 25 

MEAN-F A:~:: 6 O. 58 O. 25 

THE LAST AGEGROUP IS A PLUS GROUP 

RUN. 770405 / 1205 
RUN NO. N67b ~ 

NI716 

• B3 
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VIRTUAL POPULATION ANALVSIS COD 

IA-lD + IE-IF 
STOCK IN NUMBERS AT [~EGINNING OF YEAR 

1\(;1: 191:>5 191:>0 1967 1968 1969 

3 21)1038 2164~O 68842 77290 62853 
4 376799 151819 175832 54804 59882 
5 201604 257228 117195 130350 37686 
6 30270 117943 154763 68591 73798 
7 26023 16657 60759 71367 29501 
8 47141 11660 7820 25965 25614 
9 6776 23290 4777 3738 11517 

10 1735 2802 12105 1986 1415 
11 1163 857 1064 4880 823 
12 5216 482 421 522 1766 
13 480 23'?9 262 246 243 
14 506 308 1015 61 160 
15 426 361 119 398 12 

Ii"} ~ 1ft gO;!jS~ (PO I{<j 1'( l.jLj Dt'j & ?'o 51)0 

AGE 1970 1971 1972 1973 1974 

3 35610 91454 14057 17764 26022 
4 50862 29110 74631 11495 14426 
5 37875 39144 21562 52058 7341 
6 23026 21722 22911 8912 27930 
7 35853 1:3047 9486 8049 4550 
8 10279 15757 5608 3843 3997 
9 9196 4214 4378 2155 1769 

10 4812 4710 1483 1120 640 
11 655 2629 2066 613 394 
12 434 380 1218 782 333 
13 763 264 228 337 402 
14 154 419 11:>1 65 182 
15 70 96 209 75 19 

.?oct; t~ :;t 2.2 ., II (, 15,"19% 'IG1Zl,& ggoo~ 
AGE 1975 1976 

3 36976 117184 
4 20995 30025 
5 10837 13953 
6 3872 6467 
7 16633 1560 
8 2551 7853 
9 1546 788 

10 684 666 
11 329 280 
12 154 183 
13 128 86 
14 80 91 
15 17 52 

"llj ~ 02 I 'l"ll U 
RUN: 770405 / 1205 
RUN NO, : .J"7* ( 

N~7~4 

• 84 
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VrRTUAl POPULATXON ANALVSXS COD 

IA-Io + IE-IF 
FISHING MORTAL IT IES BY YEAR AND BY AGE 

AGE 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 

:< 0 08 0.01 O. 03 O. 06 0 01 O. 00 O. 00 O. 00 O. 01 O. 02 
4 O. 18 O. 06 O. 10 O. 17 O. 26 O. 06 O. 10 O. 16 O. 25 O. 09 ., O. 34 0.31 O. 34 O. 37 O. 29 O. 36 O. 34 O. 68 O. 42 O. 44 
~ O. 40 O. 46 O. 57 O. 64 O. 52 O. 37 O. 63 O. 85 O. 47 O. 32 -, O. 55 0.51 O. 60 0.77 O. 80 O. 57 O. 59 O. 65 O. 45 O. 33 
8 o. 46 O. 64 O. 49 O. 56 O. 77 O. 64 1. 03 O. 71 O. 53 O. 70 
9 O. 63 O. 40 O. 63 0.72 O. 62 O. 42 O. 79 I. 11 O. 96 O. 70 
10 O. 45 o 72 O. 66 O. 63 O. 52 O. 35 O. 57 O. 63 O. 79 O. 41 
1 1 O. 63 O. 46 O. 46 O. 77 O. 39 O. 29 O. 52 O. 72 O. 36 O. 69 
12 O. 53 O. 36 O. 29 O. 51 O. 59 O. 25 O. 26 1.03 0.41 O. 71 
18 O. 19 O. 61 1.20 O. 19 O. 21 O. 35 O. 25 1.00 O. 37 1.36 
'4 ().09 O. 70 O. 69 I 41 O. 57 O. 22 O. 44 O. 51 O. 99 2. 11 
! ~I O. 46 o 54 O. 62 O. 80 O. 55 O. 35 O. 35 O. 35 O. 35 O. 35 

~lEAN-F A)= 6 O. 47 O. 48 O. 58 O. 69 O. 63 O. 49 O. 72 O. 81 O. 52 O. 40 

- AOF 1975 1976 

:3 O. 01 O. 15 
4 O. 23 O. 18 
5 O. 32 O. 22 
6 O. 71 O. 25 
7 O. 50 O. 25 
8 O. 92 o 25 
9 O. 59 O. 25 
10 O. 64 O. 25 
II O. 34 O. 25 
12 O. 33 O. 25 
13 O. 08 O. 2~ 
14 o 18 O. 25 
15 O. 35 O. 25 

MEAN-F A>= 6 O. 58 O. 25 

THE LAST AGEGROUP IS A PLUS GROUP 

RUN: 770405.f 1201 
RUN NO. NG76 2 

.(/.( 1, C 

85 
• 
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VIRTUAl POPIJLAT ION ANALVSIS COD 

lA-l0 + IE-IF 
STOCK IN NUMBERS AT BEGINNING OF YEAR 

I\(;E 19~5 196~ 1967 1968 1969 

3 201038 216450 68842 77290 62853 
4 376799 151819 175832 54804 59882 
5 201604 2'57228 117195 130350 37686 
6 30270 117943 154763 68591 73798 
7 26023 16657 60759 71367 29501 
8 47141 11660 7820 25965 25614 
9 6776 23290 4777 3738 11517 

10 1735 2802 12105 1986 1415 
11 1163 857 1064 4880 823 
12 5216 482 421 522 1766 
13 480 2399 262 246 243 
14 506 308 1015 61 160 
15 426 :361 119 398 12 

8<}<1111 !/o2.2S(.. (poLt'll.., /.i'(ol'lg .'!.05.2.1o 

'AGE 1970 1971 1972 1973 1974 

:3 35610 91454 14057 17764 24305 
4 50862 29110 74631 11495 14426 
5 37875 39144 21562 52058 7341 
6 2:3026 21722 22911 8912 27930 
7 35853 13047 9486 8049 4550 
8 10279 15757 5608 3843 3997 
9 9196 4214 4378 2155 1769 

10 4812 4710 1483 1120 640 
11 655 2629 2066 613 394 
12 434 380 1218 782 333 
13 763 264 228 337 402 
14 154 419 161 65 182 
15 70 96 209 75 19 

.lG9Sg~ .) 1.2'l 4(" ~51~4\~ i 0 '12,(,<l g"J.U 
AGE 1975 1976-

3 31297 79992 
4 19590 25376 
5 10837 12803 
6 3872 6467 
7 16633 1560 
8 2551 7853 
9 1546 788 

10 684 666 
11 329 280 
12 154 183 
13 128 86 
14 80 91 
15 17 52 

S1'H& \ ~l,\q1-
RUN: 77040'5 / 1202 
RUN NO. N@7t id 

All")~ C 
• 86 
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VIRTUAl POPULATION ANALVSIS COD 

IA-IO + IE-IF 
',TOCV IN NUMBER',; .:IT BEGINNING OF VEAR 

nC;F 1965 1966 1967 1968 1969 

':3 201314 ~1(:'6SS 69172 77680 63572 
4 376895 152045 176003 55074 60202 
5 201604 25730t:. 117380 130489 37906 
6 30270 117943 154827 68743 73912 
7 2602:3 16657 60759 71419 29624 
8 47141 11~,60 7820 25965 25654 
9 6776 23290 4777 3738 11'517 

10 1735 2802 12105 1986 1415 
11 1163 857 1064 4880 823 
.J 2 521.!!:, 482 421 522 1766 
13 480 ·-I .... QQ ... ,,:) .. 262 246 243 
14 506 308 1015 61 160 
15 42c. :361 119 398 12 

gq 'IS" 4 '\ \/0.2. "}(,I( lDoS"l.2Y !.til 120 \ lol.lol. 
AI,~t- 1970 1971 1 '~/72 1973 1974 

"3 362(:.9 96471 14835 23643 30745 
4 51450 29t:-.50 7::::738 12132 19239 
5 "38136 .39t.2c. 22004 55420 7862 
6 23206 2193~, 23305 9271 3067'5 
7 35946 13195 9659 8:368 4843 
8 10:374 15829 5722 3977 4244 
9 9227 4287 4432 2243 1873 

10 4812 4734 1539 1162 707 
1 1 .655 2629 2085 656 426 
12 434 380 1218 796 367 
13 763 264 228 :337 413 
14 154 419 161 65 182 
15 70 96 • 209 7'5 19 

:tIl "''1 (, ..2.t'l 5"1 (, Ibl.(l';!,S' "g 1'1 $;' IOI~"S" 
I\(;~ 197'5 1976 

:3 34841!:, 61417 
4 24862 28:'81 
'5 14778 17117 
6 4298 9690 
7 18877 1906 
8 2779 95'~;'::' 

9 1737 '~62 

10 764 :=:13 
11 381 341 
12 17E: 224 
13 1'54 106 
14 8';' 112 
1'5 17 '58 

\03""" 13ou.l.O 

RUN: 770413 / 1'533 
RUN NO. NS7bO 

111-1 7' .i) 
67 
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V IRTUI\I_ POPULATION ANALYSIS COD 

] A-H' + IE-IF 
FISHING MORTALITIES BY YEAR AND BY AGE 

Afd- 19t,S 1966 1967 1968 1969 1970 1971 1972 1973 1974 

:~;:, 0 08 I) 01 o. 0:3 o. 05 o. 01 o. 00 o. 00 o. 00 o. 01 o. 01 
4 0 Ie. 

~. (I 06 o. 10 o. 17 o. 26 o. o~. o. 10 o. 15 O. 23 O. 06 
'3 0 :34 O. :31 0 ,:4 O. :37 O. 29 O. ,-,~ 

.;':J o. 3:3 O. 66 O. 39 O. 40 
~. () 40 0 46 <) 57 ('. 64 0. 52 o. 36 o. 6·' ~ o. 82 O. 45 O. 29 
i 0 ':)'::' 0 51 (I. bO o. 77 ('. 80 0 57 0 59 o. 64 O. 43 o. 31 
H 0 46 I) /,:,4 O. 49 0 56 o. 77 0 6.3 1. 02 O. 69 O. 50 O. 64 
'-J (I 63 0 40 O. 63 (I. 72 O. 62 O. 42 0: 77 1. 09 O. 90 O. 65 
]0 0 45 O. 72 O. 66 O. 6·~· .J O. 52 o. 35 O. 57 O. 60 O. 75 O. 37 
] ] o. b'"=' -' O. 46 0 46 o. 77 o. 39 o. 29 O. 52 0 71 O. 33 o. 62 
1 ~I 0 ':::-.-, 

, .. '-.:. 0 36 O. 2';' 0 51 o. 59 O. 25 O. 26 1. 03 O. 41 O. 62 
]~ o. 19 O. 61 1. 20 o. 19 O. 21 O. :35 o. 25 1. 00 O. 37 1. 29 
14 O. 09 O. 70 O. 69 1. 41 O. 57 O. 22 o. 44 O. 51 O. 99 2 II 
J ~ I O. 46 O. 54 O. 62 O. 80 o. 55 0 35 O. 35 o. 35 o. 35 o. 35 

MFAN-F A:'·· b o. 47 O. 48 I) '58 I). (:,9 O. 63 o. 49 O. 71 o. 79 O. 50 O. :36 

(\( ;E- 1975 1976 

3 0 01 o. 20 
4 (I 17 I) 16 
'5 O. 22 I) 1~. 

~. 0 61 0 16 
7 t) 43 O. :20 
::; 0: 81 o. 20 
9 O. 51 o. 20 
10 O. 55 I) 20 
II o. 28 0 20 
12 0 27 O. 20 
13 0 07 0 20 
14 o. 17 o. 20 
15 O. 35 O. 20 

MEAN-F A>~ c· (I 4'~ 0 18 

THE LAST AGEGROUP IS A PLUS GROUF 

RUN: 770413 / 15:32 
RUN NO N:~7~.[I 

Alf ,), ./) 

B8 
• 
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TABLE 1. lom1nal catcb (metrio tona x 10-') or cod 1n Subarea 1, 1975 
accor41nc to ICIAP Stat.Bull.Vol.25. 

Oatch.s reported as taken by unknown ,ear by Denmark (total 5355 tonal 
10. Divs. 1B-1E haTe been aa8~.4 to be .. iDly g111-net catch •• (4000 tonal but 
aa, include 80m8 lona-line catches, the rest ('355 tonal 18 assumed to be trawl 
catche •• Parc ••• trawl catcbe. have baen assumed to constitute the total Paro ••• 
oatch in Diva. lB and 10. The r ... lnder ot the as8waed. ;Paroe.e 'trawl catch •• 
(1329 tonal have been allooat.d to Diva. lD an4 13 in the .... proportion" the 
Greenland trawl catoh.s for thea. two divi8iona. Catcb •• UDier unkDowu gear are 
Gre.nland 8mal1 boat catch •• , the .. 1n •• ar beine poUDi net. 

Div. Otter trawl Set al11 net Lana: U.n. Unknown roUL 

1A 216 216 
lB 70 26 3 036 1 135 
10 15 935 1 882 772 1 930 20 519 
lD 6 370 5 982 214 1 269 13 835 
lE 4 275 1 528 171 964 7 938 
lli' 2 696 430 140 4 266 

TOUL 29 346 9 418 2 590 6 555 47 909 

TABLE 2. Preliminary nominal catch (metric tons x 10-') ot cod in Subarea 1, 
1976. Catches taken as reported tor the ASBessment Meeting, April 1977 or 
estimated by the author on the basis ot monthly quota report. and/or on the 
national quotas (aee ~ootnote). 

Div. Otter trawl Set gill net Long line Unknown TOTAL 

1A 5 161 166 
lB 9 2 28 683 722 
10 3 691 550 567 1 131 6 939 
lD 7 251 701 126 919 8 997 
lE 6 516 2 462 901 1 357 11 236 
U 1 527 1 250 845 928 4 550 

TOTAL 18 999 5 965 2 46] 5 179 32 610 

I'ootoote: Pul11 reported catches (by gear and divisions) app11 tor 20 244 tons 
Catches reported by gear but not by divisions • • 4514 

" • by divisions but not by gear • • 4 352 
Cato.h •• estimated or guessed • • 3 500 

TABLE 3. Eftort (hours fiBhed), catch ot cod and catcb per unit eftort 
for the Green1an4 traw1era (500-999 tonnage 01&Oa) in 1975 and 1976. 

1975 1976 

DiT. hours hns cod kg/hr hours tODs cod kg/hr 

lB 1263 67 53 127 6 47 

10 7857 9659 1229 5004 2995 599 

lD 5124 1430 279 5494 3167 576 

lE 3246 1309 403 6319 4834 765 

tr 299 82 274 3 4 ( 1333) 

TOTAL 17789 12547 705 16947 11006 649 

, 

89 

• 
• 
• 
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TABLE 4. Subarea 1 cod, 1976. Danien samples. Only fish which .ere aged and 
weighted are given here and ainee theae were sampled stratified the table do •• not 
give the length nor tbe age frequency. Overall mean lengths and welghts ar., however, 
calculated aD basis ot tbe total (randoa) length famp1e. 
em a uncorrected m.an total lenath in em (b~lo.) - standard '.Tlat10n. 
kg - mean welgbt 1n kg round, tresh welght - standard dev1.t10n. Most fish tre. 

commeroial samples .ere aotually weilhted as gutted iced fieb and .ere cooverted 
to round, fresh welght by • CODyerelon factor ot 1.22. 

Intoraatlon on discard obt.lne. through vessels' logbooks 18 lndlcated by x) whereas 
lnLormatlon obtained through direct abBerTatioD 1s iui1e.ted by xx). 
Samples are from ottshore are .. unless otherwiSe indicated. 

Age Diva. 1C+1D 1C+1D+1E lD+1E 1D 1D 
Month January )(arch June-JulY' September December group Gear OTB CODlJll. OU COJlUll. OTB comm. OTB 00_. OTB comm. 
loa. 4 26 85 91 122 

III cm 40.8 1.8 }9.9 0.9 45.5 2.91 44.1 2.6 45.2 }.O 
kg 0.16 0.11 0.51 0.02 0.89 0.14 0.92 0.1} 0.95 0.15 

Hoe. }2 112 65 11 59 
IV cm 46.4 2.1 45.2 }.4 50.2 4.21 48.5 2.1 50.6 }.O 

kg 1.0} 0.15 0.85 0.16 1.18 0.2} 1. 21 0.11 1.30 0.19 
K08. 164 155 1} 1 25 

V cm 60.2 5.0 58.0 5.6 59.5 }.75 62.9 5.8 51.1 2.6 
kg 2.22 0.4} 1.80 0.41 1.85 0.26 2.65 0.6} 1.94 0.22 

B08. 11 }1 15 4 1 
VI cm 61.9 }.1 65.4 5.0 66.2 4.30 1}.0 2.2 61.4 }.9 

kg }.05 0.45 2.50 0.45 2.52 0.44 }.99 0.51 2.}0 0.3} 

Nos. }O 8 27 - } 
VII om 15.9 4.9 10.9 6.3 12.4 5.04 66.1 0.6 

kg 4.}} 0.19 2.80 0.82 }.}2 0.56 }.01 0.33 

Has. 34 1 129 3 -
VIII cm 12.8 10.1 18.8 8.3 11.9 6.48 84.1 0.6 

kg 4.01 1.58 4.26 0.91 4.21 0.86 5.69 0.12 
)l08. 10 2 15 - -

IX em 14.1 1.5 14.8 10.1 80.6 4.66 
kg 4.22 1.30 3.65 1.1} 4.59 0.15 

. Nos. 5 2 18 - -
X em 91.6 12.9 13.1 9.2 81.4 5.92 

kg 8.28 2.88 }.34 0.9} 5.95 0.91 
N08. 4 1 1 - -

Xl om 82.9 9.5 85.0 - 9.1.1 11 .41 
kg 6.22 2.44 5.49 - 6.99 2.01 

WOB. - - - - 1 
XII Cm 85.0 -

kg 5.}1 -
lios. - 1 2 - -

XIII cm 83.0 - 81.5 4.95 
kg 4.16 - 6.03 0.12 
B08. - - 2 - 1 

XlV em 83.9 4.52 106.0 -
kg 5.11 0.72 12.20 -

XV+ Nos. - - - - -
Cm 
b 

O.,.erall mean 6}.8 50.1 61.9 45.9 46.9 length 
O.,.erall mean 

2.52 1.25 2.39 1.05 1.08 weight 
.card 0 cod none x none x none x none x none iT 

Yoe. 118" 
and wel';hted }60 }45 498 182 218 
Rat .ne. 2586 258H 260} 2616 2641 COI4:. 

, 

B 10 





• - 24 -

!~BLE 4 cont. 

Age Diva. IE 
, 

II! SE Greenland. 1D 1a.ahor. 1» inshore , 
aroup Month: Aua:ust ! October June June' Jul.7 

Gear Of'S co_. OTB eomm. Of'B COIIUD. pp.r.atoh' nll·iian41 .... ) 
1108. , 212 , 122 22 450 27 

III em 45.4 2.5 , 44.2 4.0 42.9 1.9 '9.7 4.8 44.' 0.9 
q i 0.8' 0.12 , 0.90 0.18 0.76 0.08 - -

I 
, 

1l08. 128 
, 

59 120 94 42 
IV om 50.7 '.8 , 52.4 '.0 50.6 '.0 44.7 '.9 46.7 2.0 

q , 1.16 0.21 1.44 0.20 1.18 0.24- - -, 
1r08. , 95 I 25 e, 51 92 

V om 

i 
60.8 4.1 57.9 2.7 57.8 5.6 48.4 6.0 50.8 '.6 

q 1.95 0.'0 1.95 0.2' l.n 0.38\ - -
!l08. I 81 I 7 108 29 50 

VI om 70.4 6.6 
I 

61.6 3.8 68.2 5.0 I 59.5 7.6 56.0 7.2 
q I 2.99 0.71 2.31 0.33 2.n 0.46 - -, 

I , 6 Noa. 
i 15 I 3 35 

1 

, 
I 

VII om 78.' 10.1 66.7 0.6 76.8 4.' 81.0 - 62.6 7.2 
q , 4.19 1.'0 i 3.07 0.33 '.85 0.51 ! - -
NOB. 118 81 1 

VIII om 82.5 7.1 SO.7 5.0 I 68.0 
q 4.64 0.90 4.4' 0.

65
1 

1108. 9 20 
IX em 85.5 8.7 87.5 4.9 I q 5.13 1.18 5.64 0.76 

lio&. 8 4 , , 
X em 90.' 5.5 91.8 2.4 I q 5.91 0.78 6.50 0. 47 1 

1i08. , 1 
II em 101.0 6.4 94.0 

kg 8.59 1.5' 5.98 

B08. 1 1 , 
XII .m 100.0 85.0 92.4 7.6 

kg 7.81 5.37 6.71 1 .31 

B08. 1 ~ 1 
IIIl em 83.0 10'.0 

kg 4.76 

Hoa. 1 1 
IIV om 106.0 87.0 

kg 12.2 5.04 
lIOB. 1 

XV+ 94.0 

47.1 60.9 

2.20 

Discard,cod x) nona x) 

673 218 479 627 219 

Ret.no. 2611 2628 2599 2598 5233 

, B11 
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TABLE 5. Nominal catch ot Subarea 1 ood by quarter ot the year. Only 
catches specified by month are used tor the percentages. 

Quarter 2 3 4 Total specified catch in 
~ ot total nominal 

1975 
tons 9919 12521 7860 5333 35653 
% 27 .8 35.1 22.1 15.0 74.4 

1976 tons 5996 4167 4814 11105 26082 
% 23.0 16.0 18.4 42.6 60.0 

TABLE 6. Kean weight (kg round, fresh) by age as obtained trom Table 4, 
offshore samples and as weighted by quarterly mean catch index tor 1976 

catch 

as given in Table 5. The weighted mean figures obtained by the 1975 samples 
as presented in Res.Doc. 76/VI/17 are shown tor comparison. The sample from 
SE Greenland 18 not included. ~1sure8 in brackets are thoBe baaed on le8a 
than five fish. 

Age group 

III 
IV 

V 
VI 

VII 
VIII 

IX 
I 

XI 
XII 

XIII 
XIV 

IV+ 

Unwe1gbted mean by quarter 

0.67 
0.94 
2.01 
2.78 
3.57 
4.17 
3.94 
5.81 
5.86 

(4.76) 

2+3 4 

0.88 
1.18 
2.15 
3.17 
3.76 
4.85 
4.86 
5.93 

~ ~ :~~l 5.40 
5.11 

(12.87 

0.93 
1.37 
1.95 
2.31 
3.07 

(5.37) 

(12.20) 

Weighted. annual 
mean 

0.85 
1.21 
2.03 
2.71 
3.42 
4.58 
4.49 
5.88 

~ t~~l 5.14 
9.03 

(12.87 

Res.Doc. 
76/VI/17 

0.71 
1.30 
1.85 
2.67 
3.99 
4.43 
5.06 
5.60 
7.92 
5.16 
6.11 
8.51 

10.11 

TABLE 7. Number at cod (x 10-') per age group in nom1na~ catcbe8 1915 and 
proTi8iona1 figures for 1916. 

.Age group 

III 
IV 

V 
VI 

VII 
VIII 

II 
X 

XI 
XII 

XIII 
XlV 

XV+ 

TOTAL 

.om.oatch 
tons 

Calculated 
mean weight 

I:g 

1A - lD 

146 
3324 
2314 
1673-
3529 
1131 

533-
256 
28 
26 
o 

12 
10 

12982 

35705 

2.75 

1975 
lE - 11 

129 
271 
363 
130 

2326 
257 
86 
35 
56 
12 
9 
o 
o 

3674 

12204 

Subarea 

275 
3595 
2677 
1803 
5855 
1386 
619 
291 
84 
38 
9 

12 
10 

16656 

47909 

2.88 

B 12 

lA -lD 

4472 
2262 
1715 
805 
168 
600 

81 
49 
24 
10 

6 
8 
8 

10208 

16824 

1.65 

1976 
lE - lP 

5652 
1538 
585 
497 
139 
945 

74 
82 
31 
26 
11 
10 
18 

9608 

15785 

1.64 

Subarea 1 

10124 
3800 
2300 
1302 

307 
1545 
155 
131 

55 
36 
17 
18 
26 

19816 

32610 

1.65 
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TABLE 6. Ilean length and weight of 3-years old cod caught '07 R/v ADOLP JENSU 
on the standard atationa in Divs. 1D and lE, 1976. All hauls were made by fine 
meshed otter trawl (shrimp trawl, 40 am cod-end mesb size). Only aamplea with 
more than 25 apeet.ena of age-group 3 are given. 

Month Div. Mean weight Ioa. Ret.no. round tresh 

JAN lD 0.}6 ! 0.10 1}5 5176 
PEB lE 0.24 ! 0.08 147 5177 
APR lD 0.}7 ! 0.14 157 5186 

JUli lD 0.}7 ! 0.14 134 5206, 5209, 5214 

JUII lE 0.26 ! 0.11 109 5205 
SEP lE 0.65 ! 0.21 8} 5}22 

HOY lE 0.68 ! 0.24 175 5}}5 

Table 9. Predicted catches and spawning biomass (at the beginning of each year) by 
various constant levels of fishing mortality and by various assumptions of 
recruitment and partial recruitment (see Section 8). Figures outside 
brackets are tbousands of tons. First figure in bracket shows the percentage 
which the 1973 year class makes up of the catch and spawning atock 9 second 
figure the percentage which tbe 1974-77 year classes account for. 

Partial Recruitment B. 

, D 0.15 0.25 0.}5 0.40 0.60 

Recruitment by catch 21( 29/7) B(29/7) 45( 29/7) 50(29/7) 70(}0/7) 
1977 

year olu.e_ sp.stock 76( 0/0) 76( 0/0) 76( 0/0) 76( 0/0) 76( 0/0) 
1972. }5-}7 mill. 1978 catch . 2608/16) }9(8/17) 49 (}8/18) 5}(}8/18) 65(9/21) 
1974. }O mill. 8p.stoek 98( 0/0) 90( 0/0) 82( 0/0) 78( 0/0) 65( 0/0) 

catcb 29(40/26) 41(40/28) 48\}9/}0) 50(}9/}1} 54(}8/}7} 1979 
ap._toak 174(5}/0) 146(55/0) 125(56/0) 116(56/0) 84(59/0) 

1980 8p.atoak 182(45/19 ) 142(46/20) 111(46/21) 98(46/22) 61(46/25) 

1972. 25 mill. eatah 19 (}1/5) }0(}2/5) 4l(}2/5) 46(}2/5) 64(}}/5 ) 
1977 ap.atook 76( 0/0) 76( 0/0) 76( 0/0) 76( 0/0) 76( 0/0) 

1974. 20 ai11 oatch 24(41/14} }6(41/15) 45(42/16) 49(42/16) 60(n/1g) 
1978 ep.atoek 87( 0/0) 79( 0/0) 72( 0/0) 68( 0/0) 57( 0/0) 

catch 27(H/2}} }7(44/26) 44(n/28) 46(4}/29) 50(41/}5) 
1979 ap.atook 164(57/0) 1}9(58/0) 118(59/0) 109(60/0) 79 (6}/0) 

1980 ap.atook 160(51/14) 125(52/15) 98(52/16) 86(52/17) 5}(5}/19) 

B 13 
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Table 9. Cont'd. 

Partial Reoruit.ent c. 

p. 0.15 0.25 0.}5 0.40 0.60 

Reoruitment by 
catch 21(}2/10) }4(}2/10) 45(}2/10) 51(}2/10) 71(}}/10) 

7ear 01_88s 1977 ap._tock 7}( 0/0) 7}( 0/0) 7}( 0/0) 7}( 0/0) 7}( 0/0) 
1972. }O mill catah 26 (}S/20) }9(}S/22) 49(}8/2}) 5}(}S/2}) 64(}8/26) 
1974. }O mill 1975 

ap._took S6( 0/0) 78( 0/0) 71( 0/0) 6S( 0/0) 56( 0/0) 

catch 2S(}9/}0) }9(}S/}}) 45(}7/}5) 47(}7/}6) 50(}5/42) 
1979 

ap •• teok 156(55/0) 1}1(56/0) 110(57/0) 100(57/0) 71(59/0) 

1980 ap •• took: 164(47/20) 126(47/20) 97(47/21) 85(47/22) 50(47/24) 

catch 2O(}4/7) }2(}4/7) 4}(}4/7) 48(}4/7) 67(}5/7) 
1972. 25 111111 1977 
1974. 20 111111 ap •• tock 7}( 0/0) 7}( 0/0) 7}( 0/0) 7}( 0/0) 7}( 0/0) 

aatch 25 (41/1S) }7(41/19) 46 (4l/21) 50(4J./21) 60(40/24) 
1978 ap.etook 82( 0/0) 74( 0/0) 67( 0/0) 64( 0/0) 5}( 0/0) 

catch 26(41/27) }6(40/}0) 42(40/}}) 44(}9/'4) 47(}7/}9) 
1979 ap •• took 152(56/0) 128(57/0) 107(5S/0) 98(58/0) 69(60/0) 

1980 ap._took 149(51/14 ) 115(51/15) 88(52/16 77(52/16) 45(52/18) 

B 14 
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APl'BBDlX 1. 

COBSTHUCTIOB O~ AGE COMPQSITIOB OF GILL BET AID LORa LlBE CATCHES or 

SUBAREA 1 COD, 1975 AID 1976 

I. Portuguese sill-net (SGS) samples for DiY.l0, 1972 and Div.1D, 1973 are 

compared to Danian otter-trawl (OT) sampl •• for the same divi8ions and yoarB. 

aelatioD. lIean converaion 
SaN(%o) OT(o/.o) saB/O! 1'aoter 

Ale group 10 1972 1D 1973 1C 1972 1D 197:5 1972 1973 OT to SGB 

III 0 0 0 
IV 122 14 0 0 0 

V 10 17 458 830 0.02 0.02 0.02 
VI 104 84 308 80 0.33 1.05 0.69 

VII 245 296 83 52 2.95 5.69 4.32 
VIII 94 311 5 9 18.8 34.6 

IX 55 92 9 6 6.1 15.3 rounded 
X 73 45 1 4 73.0 11.3 figure of 

XI 180 18 10 2 18.0 9.0 24 
XII 172 79 5 1 34.4 79.0 

XIII 39 28 2 1 19.5 14.0 
XIV 14 16 1 14.0 16+ 

xv+ 14 14 2 7.0 14+ 

Conversion factor. are then applied to proper OT ... plea which are 

then taken .e sample. of SOB catchea. 

II. 1) A Paroeae Bubmiasiop (Hoydal. pers.comm.) gives the tollowing Size 

distribution tor 1330 tons (roun~tre.h weight) SGB-caught cod in 1976 

according to market categoriea: 

'let salted size 
category 

(Daniah inohee) 

22+ 
19-22 
16-19 
12-16 

not known 

Corresponding 
total length 
of fish (em) 

81+ 
70-80 
59-69 
44-58 

Percentace by 
we1.s:ht 

69.4 
24.2 

2.0 
0.9 

3.6 

11) Using a lengtb-w.lsht table 8upplie. by A ••• ywr (perl.co ... ) the 

tollowinc mean weight i. obtaine. tor each at tbe above •• ntioned group. 

proTided all ca groupe are eTenly represented inside each 8iz. category. 

lor the 81+ group calculatioua haTe been carried out tor the interval 

61-90 cm. Weight. are round, tre.h tish 

81-90 om 5.50 kC 
70-80 3.77 
59-69 2.42 
44-58 1.27 

Cl 
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111) Dlyl'ln1 tbe above given percentage. by wel1bt by the a.an weight 

givee tbe following ratio betw.en size group. in t.~ of nuabere 

81-90 OlD 

70-80 
59-69 
44-56 

12.62 
6.42 
0.6~ 
0.71 

= 61.~" 
= 31.2 

4.0 
~.5 

iV) Danish OT-samples for Dlv8.1D-1E (Ref.noa. 2611. 2616 and 2647 in Table 4) 

have the following oomb1ned age comp081t10n when .ach of the four liz. 

categories are conaldered separately and given a weigbt index as in l1i) 

above. Tbe combined 00lDp081t10n would tbua represent • SGB-Dample 

.lge group 

III 
IV 

V 
VI 

VII 
VIll 

IX 
X 

XI 
XlI 

XIll 
XlV 
xv+ 

TOTAL 

44-56 

15.' 
16.~ 

~ .1 
0.2 

0.1 

~5.0 

59-69 

2.5 
21.4 
13.2 
1.7 
0.6 
0.' 

~9.9 

70-60 

14.5 
127.0 

25.4 
137.9 

7.~ 

~12.1 

61+ 

~7.6 
26.9 

424.6 
'2.~ 
4~.0 
16.1 
10.6 
5.4 
5.4 

10.6 

613.1 

TOTAL 0/00 

15.~ 
16.6 
'9.0 

176.0 
54.0 

56'.6 
~9.9 
4~.0 
16.1 
10.6 
5.4 
5.4 

10.6 

1000.1 

It the converaloD factor_ in I. above bad been used on the Baa •• ample8 aa 

UBed in II. 1v) the following figures would have been achieved tor the 

constructed 5GB-sample. Plgures in II. iV} are given aa&10 tor quick 

comparison 

Age group III IV V VI VII V~II IX X XI XlI Xlll XlV XV+ 

lIethod. I. 0 0 1 20 25 794 61 5' 15 6 6 0 15 

" II. 15 19 '9 176 54 564 40 4' 16 11 5 5 11 

Althouah the two methodS give aomewhat d1fferent results they could, 

nevertheles., both be regarded as an improvement in a situation where no 

samples at all are ex1.tina fro. the gill-nettera and lons-liners. Methoi 

II. baa been applied tor the 1976 fisheri •• aince 1t 18 baae4 on 80me direct 

oDservations on the 1976 catcbes by gill-nettara • 

C2 
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I,].3T OF CODES OF VPA AND :I"ORECA::iT iJUNS 

All runs art: coded by 
i) N or :1 or N», indicating the crea for which the run is madel 

N Divs. 1A-1D (.NurtherI, divhlions) 

S Div". lE-1F (Southern divisions) 

NS Suliarea 1 (Divs. 1A-IF) 

ii) Basi::; 'year (last year of datl::l.) oy 75 or 76. 

iji) The al3sulllption made for partial recruitment (A, B or C). 

Ag. group: J 4 5 6 7+ 
Div8. lA-1D 0.09 0.27 0.64 1.0 1.0 

A " lE-1F 0.01 0.08 0.41 0.67 1.0 
Subarea 1 0.1 0.25 0.5 O.B 1.0 

B Subarea 0.4 0.6 O.B 1.0 1.0 
C Subarea 0.6 0.72 O.BB 1.0 1.0 

iv) Fort'cast runs are further coded by a serial number 9ccordifl~ t" the 

tabulation giverl below. 

In the VPA runs the Band C values of partial recrui truent wt:n: nppl1 ed 

only to the basis year 1976. 

Tabulation of codes ror forecast runs: 

f'-values 11.J77-79 0.15 0.2,) 0.3') G.4u u.bu 

I Partial recruitment (see .':)eotion 16) 

, Recruitment of year class 1974 (mill fisb) 

Recruitmt:nt of year class 1972 (mill fish) 

- - NS75A - zx) NS75A - 4x) NS'fSA -
JO 25 NS75A - 7 NS75A - 1/5 NS75A - 6 NS'75A - 8 NS7~A -

NS76A - 7 NS76A - 1/5 NS76A - 2/6 NS76A - 4/8 NS76A -

20 25 N:375A - 12 NS75A - 10 NG75A - 11 NS75A - 13 NS'l?A -
N~76A - 12 NS76A - 10 . NS76A - 11 NS76A - 13 NS76A -

20 lO - N75A - 1 N75A - 2') N75A - 4x ) N15A -- N76A - 1 N76A - 2 N76A 4 N76A -

- S75A - 1 575A - 2') S75A - 4X) S75A -
- S76A - 1 S76A - 2 S76A - 4 S76A -

A 10 5 
, 

-' 
25 NS75B - 7 NS75B - 5 NS75B - 6 NS7"B - e NS75B -

JO 25 NS76B - 7 NS76B - 5 NS76B - b NS76B - " NS'r6B -
J7 NS76B - 20 NS76B - 21 NS76B - 22 NS76H - 2J NS76B -

25 N:;j'f5 B - 12 NS7'jB - 10 t>lS75B - 11 N~'7')B - lJ NS'{?B -

B 
20 25 

35 
NS76B - 12 NS76B - 10 NS76B - 11 NS76B - 13 NS76B -
N::i76B - 15 NS76B - ,6 NS76B - 17 NS76B - 18 N;;i76B -

25 NS75C - 7 NS75C - 5 NS'75C - 6 NS7?C - 8 NS75C -,0 25 NS76C - 7 ffS76C - 5 NS76C - 6 NS76C - 8 NS76C -
30 N376C - 20 NS76C - 21 NS76C - 22 NS76C - 2J NS76C -
25 N:.1'(5C - 12 NS'75C - 10 N::;75C - 11 N$75C - 13 NS75C -

C '0 25 
30 

NS76C - 12 NS76C - 10 NS76C - 11 NS76C - 13 NS76C -
N:376C - 15 NS7bC - 16 NS76C - 17 NS76C - 18 NS76C -

Faotr.ate!:> Runs 1-4: Rune ')-141 
F' 1'176 ;; 0.35 F 1976 ::: 0.25 

• x)F 19'71 = 0.25 

C3 

3X ) 

9 
J/9 

14 
14 

3x ) , 
JX) 

J 

9 
9 

24 

14 
14 
19 

9 
9 

24 

14 
14 
19 




