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1. NOMINAL CATCHES 1980-81 !

The figure for total nominal icatch of Subarea 1 cod in 1980 used in last
year's assessment was 51023 tonnes.&Final figures for Greenland are about 3800
tonnes higher than the provisional &igures used. If the estimate of 9000 tonnes
for non;Greenlandic trawlers is maiﬁtained (see Horsted, 1980 and 1981) the total
nominal catch of cod in Subarea 1 im 1980 to be used in the assessment is 54083
tonnes. The estimated distribution of this catch on gears and divisions is given
in Table 1. Figures for numbers landed have been revised accordingly (Table 13).

For 1981 the nominal catch of |Subarea 1 cod seems to be around 52000 tonnes.
This figure includes final figures fbr the large Greenland trawlers (13336 tonnes)
and provisional figures for trawlers\of the Federal Republic of Germany (416 ton-
nes, Schumacher pers. comm.). Figure% for other Greenland vessels are provisional
as reported by licensed vessels (aboye 80 GRT) or so far as smaller vessels are
concerned by the fishing plants buyiFg their catch. The estimated distribution of

the 1981 nominal catch on gears and divisions is given in Table 2.
|

It occurs from Tables 1 and 2 Ehat the catch in 1981 was at the same level
as that in 1980, possibly slightly bélow. The distribution between divisions chan-
ged somewhat with an increase of abo&t 3000 tonnes for Division 1D + 1E and a de-
crease of the same order for Divisioﬁ 1F. In contrast to the 1980 situation no
trawling for cod in Division 1B is réported for 1981, and the nominal catch in
that division seems to have decreased by about 1300 tonnes. Thus the main part

(3/4) of the 1981 catch was taken in [Division 1C - E.

|
|
2. TRENDS IN CATCH PER UNIT EFFORT AND TOTAL EFFORT

|

As for the years 1977-86, in 19@1 Greenland vessels were the only ones allow-

ed direct cod fishing. Effort figuresiare available only for the eight large traw-
lers of the Royal Greenland Trade Dep@rtment (KGH) . Only four of these trawlers,

all in the 500-999 GRT tonnage class, '‘were involved in the cod fishery in 1981,
I

the other four vessels fishing for shyimp only.
I

The nominal catch, the effort (ﬂours fished), and the catch per unit effort

(c.p.u.e.) for the Greenland trawlers kor the years 1979-81 are shown in Table 3.



Considering c.p.u.e. as a mean over the whole year the figure decreased by

about 48% from 1979 to 1980 but increased by 1637 from 1980 to 1981, leading

to a figure for 1581 about 37% above that for '1979. The best catch rate in 1981
was obtained in Division 1E, but catch rate as such increased in all three divi-
sions fished (Division 1C - 1E). Contrary to the situation in 1980 no fishing by
trawlers occurred in Division 1B, and the effort in Division 1F is negligible in

all three years covered by Table 3.

Trawlers' c.p.u.e. is highly dependent upon the distribution of cod being
highest when fishable shoals are found. Cod frequently form shoals in the first
half of the year, either as spawning concentrations and/or due to hydrographic
conditions, whereas in the third quarter of the year cod is more evenly spread
feeding over a wide area. The c.p.u.e. figures for the Greenland trawlers by quar-
ter of the year are given in Table 4 for the years 1979-81. Unfortunately, figu-
res for the third quarter of the year, which otherwise would have been the best
index for the overall density of fish are based upon very little effort or missing.
A comparison between 1980 and 1981 does, however, show a significant increase (a

doubling or more) in c.p.u.e. for all comparable figures.

Tables 3 and 4 compare c.p.u.e. in terms of total weight of fish caught.
Variation between years is, therefore, influenced not only by fluctuations in
the amount of fish but also by the individuals' increase in weight. If‘catches
and catch rates are given by numbers rather than by weight the variation between
years is influenced mainly by mortality, migration, and recruitment (in both ca-
ses supposing 'the same catchability in the years compared). The c.p.u.e. in terms

of number of fish caught by the Greenland'trawlers is set up in Table 5 for the
years 1979-81.

If £he Greenland trawlers' catch rate is taken as an index of c.p.u.e. for
the total effort in Subarea 1 then the figures in Table 5 suggest that the overall
effort in 1981 was about one third that in 1980. However, for this conclusion to be va-
lid, it is assumed that catchability and fishing pattern did not vary between the

two years. Whether this assumption holds cannot be properly tested.

For the coastal and inshore small-boat fisheries no effort figures are avai-
lable. The trend in inshore catches is given in Table 6 for the years 1979-81. The
tendency over these three years seems tc be a rapid decrease of catch in Division
1F, a slight decrease in Division 1E, a significant increase for Division 1C, and
to some extent also for Division 1B. For Division 1D there was a decrease from
1979 to 1980, but catches increased again in 1981. These trends seem to be close-
ly connected with the southern displacement and emigration (to East Greenland-
Iceland) of the important 1973 year class and with the recruitment of the 1977

year class which seems to have its present distribution mainly in Division 1B -
1D.

3. THE FISHERY AND THE STOCK IN THE BEGINNING OF 1982

The winter 1981/82 has been extraordinarily cold in Greenland, and adverse
ice conditions have been influencing the fishery, especially the shrimp fishery,

in the first quarter of 1982. The large Greenland trawlers have, therefore, been
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concentrating on cod fishing, and this seems the main reason for an approximately

25% increase in total catch of cdd by the beginning of May as compared to the same

time in 1981.

Samples of trawl-caught filsh from Division 1D in February again show great
variation in age composition. A sample of cod caught on Fyllas Bank (Division 1D)
thus is composed nearly exclusively (90%) of fish of the 1977 year class, while a
sample of cod caught close to thé first one is predominated by fish of the 1975
year class (42%) followed by the 1977 year class (30%), and the 1973 year class
(14%). Evidently the latter sample has been from a fishery on spawning concentrat-

‘ions. It éeems highly likely that| fishing in 1982 will be concentrated on the
1977 year class both in the offshore and the inshore fishery, and that the ma-

jor part of the catch will be from Division 1C - 1E as in 1981.

\

4. MEAN LENGTH AND WEIGHT OF AGE GROUPS IN 1981

Subarea 1, 1981, are given in Tables 7 and 8 for offshore and inshore samples, re-

The mean length and weight %y age grcups in the Danish samples of cod from
spectively. Only those samples foJ which direct observations on weight were made
are included, i.e. length samples |for which otoliths and weights from other samples

have been used to achieve age composition are not included.

In Table 9 the quarterly mean of the figures in Tables 7 and 8 is given. The
weighted average for the year has been obtained by weighting with the quarterly

\

catches of Greenland vessels as listed in Table 10.

The mean weight by age in Table 9 has not been used as such to convert catch-
es by weight to numbers caught. In|the calculations the actual weight (calculated
or observed) of each basic sample has been used and the number of fish in the sam-
ple raised to the total catch considered to be represented by the sample in quest-
ion. The mean-weight figures in Table 9 are derived in order to get likely mean

weight by age for the forecasts. Pjotting the unweighted quarterly mean as well
. as the weighted mean for the year has been made in Figure 1. The figure as well
as Table 9 points to somewhat lowern estimates of mean weight by age in the 1981

samples than in the 1980 samples,

specially for age-group 7 and older fish, and
especially for the inshore samples.| However, the inshore samples are nearly exclu-
sively from the third quarter of the year, and mean weight for this quarter may
well be below the mean for the year| (see Horsted, 1981, Figure 1). Thus the 1981
inshore figures may be biassed (lower than to be expected in forecasts). The au-
thor, therefore, decided to substitLte the inshore figures suggested by Figure 1
with those from the 1980 samples. Both sets of figures are given in Table 11 toge-
ther with figures suggested as offshore values by Figure 1. For ages 9 and older
no new material has become availablT. Hence figures adopted in previous years'
assessment have been used in the forecasts. Also these figures are listed in Ta-
ble 11. The fipal figures for forecjst are made upon the assumption of an equal
shére of the cétch between the offshore and the inshore fisheries. The resultant

figures are listed in Table 11 and plotted in Figure 2.
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5. NUMBERS LANDED BY AGE GROUPS IN 1980 AND 1981 .

Numbers landed per age group for the years 1965-79 are listed in Table 12
while those for 1980 and 1981 are shown in Table 13 for the northern and southern
divisions of Subarea 1 separately. The figures for 1980 are based upon exactly
the same samples as those used‘to achieve numbers landed for 1980 last year. The
figures have been revised according = to the final catch statistics for Greenland

vessels for 1980 (see Section 1).

Figures for 1981 must be regarded as provisional since statistics are provi-
sional, and not all samples were analysed by the time the assessment was made.
However, unless final statistics should differ much from the provisional, the

numbers given in Table 13 would not be changed to any noteworthy degree.

In 1981 the offshore trawl fishery was sampled in all divisions where it
took place, i.e. Division 1C - 1F, and fairly well throughout the year. Neverthe-
less it has been very difficult to calculate numbers landed. This is-due to the
fact that the age composition of the samples (and the catch) shows great variat-
ion from one part of a fishing ground to another part. Some hauls fished concentrat-
ions of mature (spawning) fish, other hauls contained mainly immatures. Data were
hot available to allow more than a rough estimate as to what proportion of the
landings each sample should be considered as representing. This difficulty espe-
cially arose in Division 1D in the first half of the year. Figure 3 shows some of
the samples of trawl-caught cod to illustrate the great variation in age composit-

ion of trawl catches in 1981.

The inshore fishery was sampled in Division 1B - 1F, mainly as landings from
the pound-net fishery which is the major part of the inshore fishery. In some ca-
ses also the actual catch was sampled, in some other cases discards were sampled.
Division 1E - 1F landings were sampled only in August/September. For these divis-
ions age composition seems to differ much between various landings, and the same
difficulty as mentioned for the trawl fishery in raising numbers in samples to
landings_applies to the inshore fishery in the two divisions. For Division 1B -
1D all samples show the 1977 year class as the major one, but also with a signi-
ficant inflow of the 1976 year class. The 1975 year class has contributed signi-
ficantly to the offshore catches, but less to the inshore catch. Figure 4 shows

some of the samples from the inshore fishery.

6. INFORMATION ON FUTURE RECRUITMENT

Most samples from the fisheries in Subarea 1 usually contain fish of age 3
and older. However, most of the samples from 1981 are lacking 3-year-olds (and
younger). Therefore, for forecasts it seems necessary to obtain estimates of fu-

ture recruitment of fish of year class 1978 and younger fish.

‘ The strength of the 1981 year class can at present be estimated only on

the basis of hydrographic observations in 1981 and the occurrence of cod larvae

in the plankton. The Danish Research Report for 1981 will contain this informat-
ion, but the conclusion is that the 1981 year class will be rather poor. As a ten-

tative figure for prognosis 20 mio. fish (by age 3) is proposed.
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The 1980 year class was regarded with some optimism based on the temperature
and occurrence of larvae in 1980..The individuals of the year class were still so
small in 1981 that they escaped commercial gears. Thus for the time being no re-
vision of last year's value of (75 mio. fish is proposed, although considering it
similar to the 1975 year class Ls originally proposed would lead to a figure about
half that value. However, as discussed in Section 9 the 1975 year class may have had
quite a bit more individuals at|age 3 than shown by the present VPA.

Last year the 1979 year class was considered to be of a strength between the
1975 and the 1977 year classes Lnd with a northward distribution into Division 1B.
Little new information on the occurrence of this year class has become available
through the 1981 fisheries and iesearch. The individuals were still of a length
where they escape commercial trawlers, and they do not seem to have recruited to
the pound-net fishery in 1981 (ir they escaped also this gear). The most noteworthy
observation is the occurrence in Holsteinsborg Deep (southernmost part of Division
1B) in shrimp catches in September. A sample of small cod amongst the shrimp showed
mode of 19 cm with far most fish measuring 17-22 cm. These were likely two year old

|

fish, i.e. fish of the 1979 year class.

Generally, one will have to await observations in 1982 before more firm con-
clusions can be drawn to the size of the 1979 year class. Maintaining last year's
rough estimate of a strength between the 1975 and the 1977 year class leaves one
with a wide range between 40 miol. and 185 mio. fish. The lower figure may be unrea-
listically low (see discussion of the 1975 year class in Section 9). It is suggested
to consider the range 75-150 miol. fish as a more proper one, and to carry out fore-

cast with the said upper and lower limits.

|

Individuals of the 1978 year class ought to have been retained in large' amounts
although to a great extent disca%ded by trawlers if the year class were a significant
one. However, reports by observels on trawlers do not indicate any hiéh degree of
discarding, and in those cases wAere discards were sampled their length indicates
that they were the lower end of ﬁhe normal distribution of the 1977 year class ra-
ther than younger fish. The same |applies to most cases where the catches and/or
discard in pound nets have been sampled. Thus the 1978 year class is still regard-
ed as a poor one, and the figure |of 20 mio. fish by age 3 suggested last year has

been maintained.

Thus to sum up, the figures proposed for recruitment in the forecast are:

year class | 1978 20 mio. fish at age 3
- - 1979 75-150 ~ - - - =
- - 1980 7B - = = - -
- - 1981 20- - - - -

7. VALUES OF INSTANTANEOUS FISHING MORTALITY (F) AND PARTIAL RECRUITMENT

At last year's meeting of the Scientific Council of NAFO it was considered
that the total mortality (2) for 1978-80 of the value 0.83 was a reasonable esti-

mate. This was derived from catch|curves averaged for age groups 5-7 over the pe-
riod,
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Looking upon the trends in effort and catch it occurs that effort may have de-
creased further (see Section 2 and Table 5). To Ee judged purely on the trawlers'
statistics the overall effort may have been cut to 1/3 of its 1980 level. It does,
however, seem doubtful whether it is allowed to raise trawlers' effort by thelr cip.u.é.
to cover also the inshore fishery. The variation in availability and catchability of cod
to inshore gears, especially to the dominating pound net, may not be the same as the

variation in the trawl fishery. With the success of the inshore cod fishery in 1979 and

1980 it seems highly unlikely that the local interest and hence effort in fishing
for cod have dropped that much in 1981. Unless quite specific circumstances such as
ice prevent pound nets from being set one would expect that the actual activity in
setting pound nets would differ little between one year and the next. There seems '
to be no obvious reason for a considerable decrease of inshore effort from 1980 to
1981. It is, therefore, proposed to consider the inshore component as having main-
tained its effort but consider the offshore c.p.u.e. by trawlers as having roughly
tripled.

In terms of landed weight the inshore fishery accounts for up to 70% of the
1980 catch (Table 1) and up to 74% of the 1981 catch (Table 2). If the terminal
F-figure of 0.63 achieved last year is reasonable the inshore fishery accounted
for a F-value of about 0.44, and the offshore for a value of about 0.19. If the
inshore F is maintained in 1981 while the offshore is halfed an overall value of 0.50

would be considered a possible terminal F-value.

Looking at catch curves for the years 1979-81 for age-groups 6-8 (Figure 5)
(i.e. an approach similar to that made last year) leads to a Z-value of 0.90. The
age groups used in this catch curve are all mature and to a great extent influenced
by the 1973 yéar class which is the only year class occurring in all three years’
material. The 1973 year class seems to have had a higher than normal tendency of
migration to East Greenland waters. Hence, to achieve a F-value from the Z-value
found it may be proper to deduct the natural mortality of 0.20 and the emigration
coefficient of 0.15 usually applied to the Division 1E - 1F cod. This approach
would lead to a F-value of 0.55 which is very close to the value of 0.50 sug-
gested by the first approach in this section. The mean of the two approaches
would be 0.53. However, in the first version of the paper, a value of 0.54
was used, and it was not found reasonable to revise the tables so slightly, as

would be the case, by using 0.53 instead.

If the plots of age groups 3 and 4 were to be raised to fall on the regres-
sion line for ages 6-8 the number in these groups would have to be multiplied by:
a factor of 100 and 4.4, respectively. This corresponds to a partial recruitment
of 1% and 23%, respectively. Last year's values were 1.2% and 17%, but it was ar-
gued, that due to the inflow of the 1973 year class the regression line of the
catch curve used (ages 5-7) was at a higher level than that which would be proper
for comparison with the plots of ages 3 and 4, and figures of 2% and 33% partial

recruitment were proposed and used.

Although the partial recruitment value found this year for age group 4 is
higher than that of last year, and although the 1977 year class has formed attrac-

tive shoals in 1981 the regression line used as basis may still be at a level
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leading to some downward bias of the estimates of partial recruitment. It is, there-
fore, proposed to maintain the estimates used last year, i.e. 2% and 33% partial

recruitment for age group 3 and|4, respectively.

The partial F-values corresponding to this partial recruitment are 1.5% and

27.4% of the F-values for fully recruited age groups.

Terminal-F values for years prior to 1980 are takento be as in last year's assess-—

ment (Horsted, 1981, Schumacher |et al., 1980).

8. NATURAL MORTALITY RATE AND EMIGRATION

As previously the natural mortality is set at M = 0.20 except for age group
3 for which it is raised to 0.30 to take into account some non-surviving of dis-

carded fish.

Emigration rate most likely varies between years and year classes and is
likely to have beeh higher for the 1973 year class_when and after ité individuals
became mature from 1975/76. Most|of the younger year classes seem to have a more
northern distribution than the 1973 year class, and it is, therefore, proposed to
maintain the overall value of 0.05 for emigration of fish six years old and older

in the present analyses.

9. VIRTUAL POPULATION ANALYSES (VPA)

The VPA analysis with the parameters suggested in the preceeding sections
\
is shown in Tables 14a and 14b. It is seen that the important year class 1973
now seems to have had a strength |of 231 mio. fish at age 3, another upward ad-

justment, although in this case very slight change from last year's result
of 225 mio. fish.

The 1977 year class would occur to be of a strength about 186 mio. fish

at age 3. This corresponds very closely to the suggestion made last year of a

year class around 200 mio. fish.

The 1974, 1975 and 1976 year classes all show up in the order of 30-40
mio. fish. The author has previously expressed his surprise of such small a fi-
gure for year class 1975 (but not |for 1974 and 1976), and in the 1980 assessment
adjustment of partial F for that year class was made to allow the year class to
achieve a higher value in the VPA.| However, the year class has now been contribut-
ing to the catches for so many years that the evidence from the samples must have
the greater scientific weight. Hence, it seems that this year class has been much
overestimated in its first years of life and/or - as was suggested last year -
that the explanation for the relatively few individuals in the catches in 1980-81
could be due to a high discard rate for the 1975 year class when it occurred as

small fish in the catches in 1977-79 together with the many larger fish of year
class 1973.

10. FORECASTS

Catches in 1982-84 are likely| to become heavily dominated by the 1977 year

class. The uncertainty as to the strength of that year class now seems much less
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than last year, and the residuals occurring 1in the VPA run, i.e. 95 mio. fish
by January 1982 (Table 14b) have been used for the forecasts. The same apply to
the residuals of age groups 6 and older by January 1982. The VPA figure for the

strength of the 1978 year class seems too unrealistic, and it is proposed to main-
tain the year-class estimate by age 3 as 20 mio. fish (which is, indeed, a small

year class). This leaves 14.7 mio. residuals by January 1982.
|

The great uncertainty in terms of recruitment is connected with the 1979
year class andlthe 1980 year class. The latter will be less significant for the
period considered in the forecast than the former. Consequently, although the sug-
gestion in Section 6 of 75 mio. fish for year class 1980 is rather preliminary no

upper and lower limits are proposed this year. For 1979 the uncertainty and the
implication on forecasts is greater, and although the figures of 75 and 150 mio.

recruits are proposed (Section 6) as upper and lower limits future observations

may well change the estimate of the strength of this year class.

For all forecast runs a éatch in 1982 of 55.000 tons has been assumed. Runs
have been made with various constant levels of fishing mortality and with a con-
stant catch of 55.000 tons. The results for options requested by EEC and some o-
ther runs are shown in Table 15 and illustrated in Figure 6 while Figure 7 illu-
strates the catch in 1983 and the spawning biomass by January 1984 for a wide ran-
ge of fishing mprtalities in 1983.
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Table 1. Nominal catch (tonnes 10_3) of cod in Subarea 1, 1980. The figures include
figures for Greenland Ls reported to NAFO (STATLANT 21 B-forms) plus an esti-
mate of 9000 tonnes for non-Greenlandic trawler§. Pound-net catches are esti-
mated as being 3/4 of total miscellaneous-gear catches in June-September for

Division 1B - 1F.

|

Division Otter trawl Pound net Miscellaneous gear Total
(offshorej (inshore) (mainly inshore)

14 0 719 719

1B | 1800 1266 1037 4103

1c 7862 1478 791 10131

1D 4430 3171 4610 12211

1E 2100 6524 4123 12747

1F 40 7539 7313 14892
Total Subarea 1. 16232 \ 19978 18593 54803

Table 2. Provisional figures for nominal catch (tonnes x 10_3) of cod in Subarea 1,
1981. The figures include a provisional figure of 416 tonnes for the Fed.
Rep. of Germany (Schumajher, pers. comm.), while the remainder is provisio-

nal figures for Greenla%d vessels. Vessels for which no information on gear

is supplied are includei under miscellaneous gear so that otter trawl catch-

es listéed are minimum fiFures for that gear. Pound-net catches are estimated
as being 3/4 of total miscellaneous-gear catches by vessels below 80 GRT in

June-September for Divisliion 1B - 1F and May for Division 1D.

Division Otter trawl Pound net Miscellaneous gear Total
(offshore) finshore) (mainly inshore)
1A - - 202 202
1B - 1728 1114 2842
1Cc 4288 2701 13220 10209
1D 4701 3446 5545 13692
1E 4508 3992 5648 14148
1F 255 5330 5560 11145

Total Subarea 1.13752' 17197 21289 52238
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Table 3. Effort (hours fished), catch of cod, and catch per unit effort for

the Greenland trawlers (500-999 GRT class) in 1979-81. Only figures

for directed cod fishing are included.

' 1979 1980 1981

Division tonnes hours kg/hour tonnes hours kg/hour. tonnes hours ' kg/hour
1B 0 0 - 1789 727 2461 0 0 -
1C 6428 2983 2155 1646 1513 1088 4254 1279 3326
1D 3586 1163 3083 1768 1983 892 4701 1856 2533
1E - 711 365 1948 1395 1092 1277 4381 952 4602
1F 24 9 2667 19 31 613 0 5 0

Total

Subarea 1. 10749 4520 2378 6617 5346 1238 13336 4092 3259

East

Greenland 1525 760 - 2007 226 246 919 8 16 500

Table 4. Effort (hours fished) and catch per unit effort (kg/hour) by quarter of the

year for the Greenland trawlers (500-999 GRT tonnége class) in 1979-81. Only

figures for direct cod fishing are included.

) 1979
II III v
Division hours c.p.u.e. hours c.p.u.e. hours c.p.u.e. hours c.p.u.e.
1c 2727 2059 256 3180 - - - -
iD 711 2942 452 3305 - - - -
1E 123 675 242 2595 - - - -
1F - - - - - - 9 2667
Total SA 1. 3561 2187 950 3091 - - 9 2667
East
Greenland - - - - - - 760 2007
1980
11 III v
Division hours c.p.u.e. hours Cc.p.u.e. hours c.p.u.e. hours Cc.p.u.e.
1B 382 4398 - - - - 345 316
1Cc 886 1109 2 1500 24 833 600 1067
D 402 1226 45 1956 83 410 1453 794
1E 209 785 753 1580 1 182 119 328
1F 6 500 7 1143 16 375 2 1000
Total SA 1. 1885 1763 807 1597‘ 134 463 2519 773
East )
Greenland 60 1350 - - 26 615 160 806
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1981
I II III v
Division hours c.p.u.e. ho?rs c.p.u.e. hours Cc.p.u.e. hours Cc.p.u.e.
1C 1011 3430 26 3846 - - 242 2835
1D ‘358 2835 }65 3400 119 824 1214 2493
1E 118 5500 662 4734 38 737 134 4254
1F - - ] - - - - 5 0
Total SA 1. 1487 3451 53 4449 157 803 1595 2685
East
Greenland - - - - - - 16 500

Table 5. Effort (hours fished), catch of cod by weight as well as by numbers, and

catch per unit effort for| the Greenland trawlers (500 - 999 GRT class),

and total effort for Subarea 1, 1979-81.

Year Grl. trawlers' Grl. trawlers' Grl. trawlers' Total SA 1 catch Total effort
effort catch of cod c.p.u.e. (including
(hours) (tonnes and (kg/hour and estimates)
nos. x 10_3) nos. /hour)
1979 4520 10749 2378 99172 41704 £ 9
44263 e 8
1980 5346 6617 1238 54803 a =
1981 4092 13336 3259 52238 16029 )
5 &
1979 4520 5136 1136 43817 38567 5_ g
1980 5346 2419 452 22315 49316 5 -
1981 4092 7663 \ 1873 29365 15678 <
Table 6. Coastal and inshore nominal catches of cod (tonnes) by Greenland fishermen
1979-81.
Division 1979 1980 1981
1A 420 719 202
1B 1848 2303 2842
1C 2147 2269 5921
1D 10504 7781 8991
1E 11117 10647 9640
1F 16319 14852 10890
\
Total SA 1 42355 38571 38486
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. Mean length  (total length, cm below), and mean weight (kg, round fresh) of age groups in Danish offshore

cod samples from Subarea 1, 1981. Figures are given only for age groups represented by more than five

fish in the sample, and only for samples where both length and weight was recorded. OTB = bottom otter

trawl.

Age Div. 1C 1C 1D 1D/E 1D 1E 1D 1C
group Month February March March May June June November December
Gear OTB OTB OTB OTB OTB OTB OTB OTB
I1I 1 - - - - - - - -
w - - - - - - - -
v 1 47.4 46.6 49.0 47.4 48.6 48.4 51.4 52.5
w 1.05 1.01 1.15 0.92 1.27 1.24 1.44 1.53
v 1 55.5 55.2 59.1 55.0 56.8 56.9 62.1 60.1
‘ w 1.68 1.65 2.01 1.55 1.78 1.77 2.48 2.18
VI 1 60.4 61.7 65.6 62.7 64.9 65.9 68.3 67.5
w 2.26 2.40 2.82 1.69 2.52 2.64 3.45 3.31
VII 1 67.0 68.4 73.8 - 73.1 74.0 76.9 =
W 2.65 3.07  3.34 - 3.46  3.54 4.81 -
VIII 1 - - 82.7 71.6 77.9 78.8 84.1 -
w - - 4.35 2.62 4.30 4.29 5.89 -
IX 1 - - - - - - - -
W - - - - - - - -
X l - - - - 91.7 87.3 - -
w - - - - 7.39 6.40 - -
overall 1 49.9 49.1 65.9 50.0 62.1 68.0 53.9 53.6
overall w 1.26 1.22 2.60 1.05 2.46 3.06 1.74 1.66




123! SL°¢€ Lt sv°e 9%°C LL ¥ 66°C €9°¢ LzoL S0°L 4 TTeIsap

9°2s zoL9 L'¥S L°€9 L°z9 ¢T9L €799 S'EL  L°Ly ZT'SY I TTRI8AQ
- - - - - - - - - - M
- - - - - - - - - - 1 X
- - - - - - - Lzoy - - n
- - - = , - - - 8 LL - - 1 XI
9Z°¥ 95y 88" € 9€°€ €8°€ vE'Y  OL'¥ L0p - - n
8°SL 6°LL 6°CL STLL AT VoLl vUSL L - - 1 ITIA
592 vLe - 1972 L8°¢ 62°€  0L°T  Z6°T - - M
1°99 5.9 - L°59 voL9 0°LL L's9 '8 - - 1 1IA
sv°z 85z - ov°e €8°¢ 00°€  0S'T ' 2s°z - - n
8°€9 v°s9 - L°%9 vTL9 0°69  L'€9  9'v9 - - 1 IA
! z9°L €6°1L 8L"L s8°1 €9°1 zLrz 08°l €8°1L 9Tl 1z°L n
- LS 8°LS ze9s LoLS L*vs $'Z9  6°SS S°65  €£°6v  pLy T A
_ JAR! 6€° L 911 Lzl 0€" L - ogr vL'L  60°L  S6°0 "
8'8% 6°LS 9°87 €05 80S - 8 LS—6"8y—C 9L Er T AT
- - - - - - - - - - M
- - - - - - - - - - T 111
SNO dHT . Nad SNO aHT Ndd Ndd Ndd N4  Ndd = Jesp

Iaqueidas Iaquazdss asquaidas  asquazdas Isqualdss-3snbny  3snbny 3snbny  3snbny aunp aunp yjuow dnoib
L cq Coodt dl gl gl dl di ai al ‘ATd aby

*3dU TTTH 38s = GND ‘SUTT puey = JHT ‘38u-punod = Nd4
*PepI0091 sem 3ybTam pue y3busT yjoq sisym sardues 103 ATuo pue ‘sT7dwes ay3 ur ysig 9AT3I uey3l
a1ow Aq pejussaidar sdnoib abe 103 ATuo usaATb a1 s2InbTI ‘|86l ‘| eoIBQNS wo1y sa7dwes pod aIoYSUT pue

Te3seod ystueg ut sdnoab sbe yo (Yysaaz punox ‘bBy) 3ybTem uesw pue ‘(MmoTaq wo ‘yzbust Te303) y3zbusaT uesn °g aTqel




- 14 -

Table 9. Subarea 1 cod, 1981. Mean weight (kg, round fresh) by age .as obtained from samples listed in Tables
7 and 8. Weighting factors to obtain weighted annual mean are the %étches listed in Table 10. For

comparison figures obtained in 1979 and 1980 are listed.

Unweighted mean by quarter Weighted mean by quarter
Age group ‘ 1 2 3 4 1981 1980 1979
III - - - - - 1.10 -
v 1.07 1.14 - 1.49 1.23 1.27 1.10
3 v 1.78 1.70 - 2.33 1.94 2.08 1.94
2‘ VI 2.49 . 2.28 - 3.38 2.72 3.13 03.17
i VII 3.02 3.50 - 4.81 3.75 4.35 4.04
g VIII 4.35 3.74 - 5.89 4.68 6.41 6.47 .
% IX , -, ) - - - - 4.82 6.77
33 X - - - - - - 7.58
XI - 7.39 - - 7.39 - .9.16.
III - - - - - 0.74 1.61 .
) v - 1.02 1.26 - 1.20 1.18 1.51
%4 v - 1.29 1.90 - 1.75 2.03 2.19
E VI - - 2.61 - 2.61 2.67 . 3.15
> VII - - 2.83 - 2.83 4.01 3.57
% VIII - - 4.05 - 4.05 5.07 6.45
(=]

IX - - 4.21 - 4.21 7.86 -

Table 10. Nominal catch of cod by Greenlandic vessels in Subarea 1, 1981, by

quarter of the year.

Quarter 1 2 3 4

Offshore tonnes 7082 - 5490 1730 6130
% 34.7 26.9 8.5 30.0

Coastal and inshore 1127 6134 18264 5865

% 3.6 19.5 58.2 18.7
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Table 11; Weight (kg, round fresh) by age of Subarea 1 cod suggested by Fig.2
as estimates for forecasts in the present paper. However, since the
inshore figures may |be biassed (see text Section 4) these are substitiited
by figures .found from the 1980 samples (Horsted, 1981, Table 10).
Average has been calculated by assuming that 50% of the catches will'

be taken inshore.

Mean weight 1981 Mean weight 1980 Weighted average
of 1981 offshore

Age group

‘ offshore inshore inshore and 1980 inshore

I1I 0.65 0.70 0.75 0.70

v 1.23 1.20 1.25 1.24

\Y% 1.94 1.75 2,00 1.97

VI 2.80 2.40 2.90 2.85

VII 3.70 3.00 4.20 3.95

VIII 4.70 3.75 5,50 5.10

IX 6.40

X ) 7.80

XI Values taken as in previous . 9.00

XII uears’| assessment 9.70

XIIT 10.20

X1V 10.40

XV 10.50

TABLE 12. Subarea 1 cod: Catch in numbers by age used in VPA. (See Table
13 for the years 1980‘and 1981.) :

CATCH AT AGE

-
-
N L
-~
~N

age 19¢5 1966 1967 1968 19€9 1970 19
3 141¢3 15348 1727 3764 - . -862 49 =27 iy
4 56928 787¢ 15091 7926 12399 2768 r?2g1% 19 %g
5 52451 62130 30457 36670 8709 10342 10172 . 986
6 Q0155 39941 61848 29824 27433 6465 9283 1202
7 9890 5915 24562 34591 §4664 13985 32 7 4 8?
8 12392 4955 2700 10005 12411 4365 128 - gS
9 2849 6912 1996 1725 ég&é 2810 2077 gé 8
10 566 1249 5237 833 13 1280 1841 ¢§4
11 488 28> 352 2348 237 149 953 954
12 1911 13¢ 93 187 724 85 ;8 709
15 75 981 168 37 1 201 1 130
14 %7 139 53 42 62 i? 124 57
15+ 276 247 85 303 8 1 6 i22
sum 164084 132324 144767 128305 82627 42567 41831 43747
age 1973 1974 1975, 1976 1977 1;78 1979
3 13 343 275 10760 634 287 286
4 *2303 1979 3595 2026 46649 5494 10656
5 16378 2384 - 2677 2243 6053 30039 12505
) 3265 6938 1803 1216 1545 1004 18970 .
7 2605 1135 5855 382 6;8 589 - 709
8 1406 1806 1388 1594 425 3 40U
9 1203 80u 619 139 446 41 .78
10 552 194 291 148 168 13 52
ooy o8 o b
|
1 T R A | . T
15+ 24 11 10 26 oo 18
sum 28218 ' 15438 16656 ’ 20565 56699 @ 37493 43817w

|
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Table 13. Number of cod (in thousands) per age group in néﬁinal catches

in Subarea 1, 1980 and 1981.

’ Age 1980 1981
group - Div. 1A-1D 1E-1F sa 1 1a-1D 1E-1F sa 1
III 2923 76 2999 15 - 15
v 3962 551 4513 13781 3099 16880
V. 4097 483 4580 2341 3247 5588
VI 1420 558 1978 1653 739 2392
VII 1745 6269 8014 407 603 1010
VIII 47 78 125 343 2971 3314
IX 41 19 60 9 35 44
X 22 2 24 39 29 68
XI - - - - 1 1
XII 5 1 16 1 - 1
XIII - 3 3 - - -
XIV - 1 1 - - -
XV+ - 2 2 - 6 6
Total 14262 8053 22315 18589 10776%)  29365%
Estimated
Nom. catch
(tonnes 27164 27639 54803 26945 25293 52238
Calculated
mean weight
(kg) 1.90 3.43 2.46 1.45 2.35 1.78

X) incl. 1 figure of 46 for age group II.
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Figure 1. Subarea 1 cdd 1981.) Quaterly mean weight (kg, round fresh), and

. |
weighted mean for tPe year of offshore and inshore samples, Weigh-
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ting factors are given in Table 10.
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Figure 2, Subarea 1 cod, 1981, ¥eighted mean weight by‘age for ages

3-8, and as used in previous years' assessments for ages
9 and older (see Table 11),
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Figure 4, Subarea 1 cod, 1981, Some of the inshore samples from pound
néts. The samples from Div,1C and 1D are from catches before discarding

undersized fish (below 40 cm), the other samples from landings at fish
plants.



Tigure 5. Subarea 1 cod.

Natural logarithm of numbers caught by age

averaged over thi years 1979-81, and regression line for

he equation for the line is

¥y = 14,38 - 0.902x , with » = -=1,000

age groups 6-8, -
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