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TERMS OF REFERENCE

At the 69th Statutory Meeting, the Council decided (C.Res.1981/2:27:17):

"that the Arctic Figheries Working Group should meet at ICES
headquarters from 21-28 September 1982 to assess catch options
for 1983 for ‘cod and haddock in Sub-areas I and II, and to
specify deficiencies in data required for the assessments".

In addition, the Royal Norwegian Ministry of Fisheries reqguested a
statement from ICES on the abundance and occurrence of cod and haddock
in the areas around Spitsbergen in recent years, including an evaluation
of the prospects for the immediate future.’

This request has been included into the terms of reference of the Working
Group by ACFM.

Furthermore, on 6 September 1982 the Council received the following
official request from USSR: "USSR Ministry of Fisheries kindly requests
a statement from ICES on the effects of spawning cod fishery on the
spawning stock biomass reproductive capability and a year class strength
for Arcto-Norwegian cod including the medium~term prospects". '

This question was also considered by the Working Group.

EFFORT IN TRAWL FISHERIES

In recent years the proportion of the catches taken by trawlers has been
declining. Catches by trawls and other gears are given in Table 1. In
previous years, estimates of total trawler effort in English trawler units
have been calculated. A review of English catch per unit effort data in
the North-East Arctic fishery hasg been made by Burd (1982). With the
decline in the amount of fishing by BEnglish trawlers, their catch per unit
effort data are no longer considered representative. English cpue is
correlated with Norwegian or USSR cpue in Sub-area I but not with
Norwegian data for Division IIa. As this latter area now accounts for
about half the cod catch, a transformation from English to altermative
effort units cannot be made for the trawl fishery on the total stock.

An alternative approach has been to calculate total trawl effort in
Norwegian fresh~fish-trawler units and the results are given in Table 2.

NORTH-EAST ARCTIC COD
Status of the Fisheries (Tables 3-6)

The revised figure for cod landings in 1980 is 380 434 tonnes, which is

1 275 tonnes less than the preliminary figure used in the previous
Working Group report (C.M.1982/Assess:l). This is 9 566 tonnes less than
the 1980 TAC of 390 000 tonnes (Murman cod included).
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Provisional figures for 1981 indicate an increase of 18 096 tonnes to a
level 398 530 tonnes, which was close to the 400 000 tonnes anticipated =
by the Working Group at its 1981 meeting and well in excess of the TAC

of 300 000 tomnes. The catches in Sub-area I continued to decline and
reached a level of 136 350 tomnes. The catches in Division IIa and

ITb increased by 46 030 tonnes and 4 387 tonnes, respectively.

Expected total landings for 1982 were estimated to be 366 000 tonnes
compared to the TAC of 300 000 tonnes. For assessment purposes this
catch was split into regions by countries and gears in order to establish
the appropriate age compositions.

Since 1974 an increasing pavrt of the total catech has been taken in
Division IIa, reaching a level of 62% in 1981 compared with 11% in
1974. This is a combined effect of a more westward distribution of
fish since 1978 due to hydrographical changes, poor year classes
among the younger age groups, and reduced fishing effort in Sub-area I
and Division ITb.

Catch per unit effort for the trawler fleets continued to decline in
the period 1976-79 in Sub-area I and Division IJa. This trend was
reversed in 1980, Preliminary data indicate a decrease in 1981, In
Division ITb the catch per unit effort continued to decline in the
period 1974-78, This trend was reversed in 1979 and later it has been
fluctwating. However, the figures since 1978 have been calculated from
limited data.

For conventional gears fishing in Division IIa the catch per unit effort
continued to decline in the period 1978-80. This trend was reversed

in 1981, TFrom 1981 to 1982 cpue decreased for gill-nets. For long-lines
and hand-lines it more than doubled in the same years. The different
trend for the two gear types was due to the high rate of maturation in
1982 of the 1975 and 1976 year classes. These fish were too small to be
caught by gill-nets with the normal mesh size, but they were, however,
highly vulnerable to the long-lines and hand-lines.

4.2 Virtual Population Analysis

4.2.,1 Age compositions
Age compositions for 1980 were revised and preliminary data were avail-~
able for 1981. In addition, estimated age compositions for the expected
landings in 1982 were prepared.

For 1980, age compositions were available for landings by the Federal
Republic of Germany, Norway and USSR. Landings by other countries were
assumed to have the same age compositions as the USSR landings. TFor
1981, age composition data were again available for the Federal Republic
of Germany, Norway and USSR. For other countries in Sub-area I and
Division IIa age compositions were based on those of Norwegian trawlers
fighing outside the 12 m zone. For Division IIb age compositions for
other countries were derived by pro-rating the USSR age compositions.
For 1982 the procedure wag the same as for 1981, using the age com~
positions which were obtained in the first half of 1982 except for
Division ITb, where age compositions for Norwegian scouting vessels have
been applied.

It should be noted that the USSR age compositions for Division IIb in
1982 were derived from catches of research vessels which were fishing
with standard commercial trawls in shallower areas than the main
fishing fleet.

These catch at age data were used as input data for the VPA. A value of
0.2 was used for the natural mortality coefficient.




Age at maturity

For determination of the spawning stock size it is important to
know the proportion of mature individuals in each age group. In
its previous assessments, the Working Group has taken the mature
part of the stock to be all fish of age 8 and older., The Group con-
sidered, however, that it would be more realistic to use a maturity
ogive as recommended by ACFM. The published data were discussed.

The discussion involved papers by Rollefsen (1954), Garrod (1967),
Hylen and Dragesund (1973), Hylen and Nakken (1982) and Ponomarenko
(1968, 1980, 1981, 1982). The maturity ogives from these publications
are summarized in Table 7. An analysis indicated that during the
last 40 years (from 1942 %o 1981) there has been a slight trend of
decreasing age at first maturity. In the 1940s and 1950s, the age at
50% maturity was about 10.5 years, but by the end of the 1970s this
age had reduced to 8.5 years. It should be pointed out also that
the average age at maturity of 8.5 years remained relatively stable
during the period 1966 to 1981. Recent Norwegian investigations
carried out in 1982 showed a sharp change in the average age at
maturity with 50% maturity at about 6.5 years. In the case of the
1975 year class (7 year olds), this phenomenon was supporied by
preliminary data by Ponomarenko (1982) according to which about

30% of this year class were mature. Because of the apparent trend
in the maturity ogives with time the Group decided that it would

be preferable not to use a single ogive for the whole historic
period but to use a series of ogives which reflected the observed
trend. The ogives adopted for the various time periods are given

in Table 8. For the period from 1980 there was a largé difference
between the data of Ponomarenko for the years 1980-81 and those of
Hylen and Nakken for 1982, It was not clear whether this was due

to methodology or to a real change in age at maturity in 1982, which
may or may not be maintained into the future. The Group decided for
1982 o use an average of the two sets of data, and for 1981 and

for the prediction period to use an average giving double weighting
to the Ponomarenko data. It is recommended that age at maturity
data for the earlier years should be made available in more detail,
and that any weight at age data for past years should be provided.
On the basis of the data available at the 1983 Working Group meeting,
a revision of the maturity ogive towards a more detailed analysis
will be undertaken. : )

Survey data
Bottom trawl surveys

Data were taken from reports of the Norwegian groundfish surveys in
the Barents Sea (Dalen et al., 1982) and in the Svalbard area

(Randa and Smedstad, 1982), and Working Group members provided data
from the USSR groundfish survey in the Barents Sea and the Norwegian
Sea for the period 1979-82. These surveys give estimates of the
relative abundance of cod, and these are given in Tables 9, 10 and
11.

The Norwegian acoustic surveys are summarized in Hylen and Nakken
(1982) and include surveys in the Barents Sea (Dalen et al., 1982),
the Lofoten area (Gode et al., 1982) and the Mere area (Gode et als,
1982). These surveys give estimates of the absolute numbers of cod
in the different year classes. In order to get a total stock
estimate, Hylen and Nakken (1982) have converted the results for the
younger age groups in the groundfish survey in the Svalbard area
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(Randa and Smedstad, 1982) to0 absolute numbers using a swept
method assuming a swept area of 0.0405 square nautical miles fo
standard haul and a catchability coefficient of 1.0. The paper also
takes into account the catches in the first two months of 1982. The
figures in Table 12 differ somewhat from those given by Hylen and
Nakken (1982) due to the figures in that paper being based on =z
preliminary run of the data in the Svalbard area.

Young fish surveys

Data from the international O-group fish survey were taken from
Anon. (1982) giving the O-group index for cod. This index of year
class abundance was recalculated by Randa (1982). Results from the
USSR young fish surveys were provided by Working Group members. The
recalculated O-group indices and the updated USSR indices are given
in Table 13.

Fishing mortalities

To obtain values of fishing mortality in 1982 for input into the

VPA, a set of F at age estimates were obtained using estimates of
stock size at the beginning of 1982 derived from Norwegian surveys
(Hylen and Nakken, 1982). The resultant values of F were used

in a trial VPA, which showed that for the youngest and oldest age
groups there were large differences between the 1982 F values from the
survey data and the calculated values for earlier years. Such
differences could not be accounted for by any known changes in the
figheries. The Group had, therefore, to consider the possibility that
the oldest and youngest age groups were not well estimated in the
SUrVEYSs.

For the older age groups the most important fisheries are those using
conventional gears, In the first run the partitioned F values for
this group of gears for age groups 9~12 appeared particularly low

 for 1982 compared with earlier years. The effort data for these gears

are not good, but effort is believed to have been relatively constant
since the number of boats using these gears has not changed signifi-
cantly in recent years. Therefore, the 1982 F values were adjusted to
be approximately on the same level as the Fs in 1979-80 (Figure l).

The resulting spawning stock was found to be in good agreement with the
development of the cpue of long-line in the spawning fishery (see

Table 6 and Figure 2).

For age groups 3 and 4 there was some evidence from the partitioned

F values for the Norwegian trawlers that the surveys gave F values
which were too high. Also the survey P value on 3- and 4-year olds
gave year class strengths for the 1978 and 1979 year classes, which
were inconsistent with the estimates from the USSR young fish surveys.
The 1982 F values for the 4 year olds were, therefore, calibrated by
the USSR young fish survey estimates of year class strength. For the

3 year olds, ratios of 3 to 4 year old fish abundance was determined
from both the Norwegian and USSR groundfish surveys in 1982 (Tables
9-11). These ratios were applied to the stock number of 4 year olds
to give estimates of the stock of 3 year olds. The resultant values
were averaged and were used to determine the corresponding value of F.

The resulting Fs for 1982 are given in Table 15. Figures 3-7 show

the partitioned Ps for different fisheries and cpue versus biomass, and
Figure 8 shows the resulting exploitation pattern of the total fishery
in 1982 compared to the average for 1978-81.




4.3

-5 -

F values for 1982 determined as described above have been used

to initiate the VPA. Maturity ogives derived as descridbed in
Section 4.2,2 have been used in the spawning stock biomass cal-
culations, but no sums of products (SOPS) corrections have been
applied. Input data and calculated fishing mortalities, stock
numbers and stock biomass are given in Tables 14-~16. The historic
trends in fishing mortality, recruitment and spawning stock biomass
are plotted in Figure 9, B-D.

Projection of Catch and Stock Size

The parameters used for calculating catches in 1983 and stock

sizeg in 1984 are given in Table 17. According to the sum of
products check, which resulted in a deviation of only 3.7%, no
revision of the weight at age data was required. The exploitation
pattern from the 1981 assessment has been adjusted according to the F
at age array developed for 1982 by taking the average of the two

sets of data, slightly smoothed.

The exploitation pattern emerging from this procedure is believed
to reflect the reduction in total trawl effort in recent years.
Since no increase in trawl effort is expected to take place in
1983 and the next few years, these relative fishing mortalities
are used in the projections.

The size of the 1980 and 1981 year classes at age 3 have been
estimated on the basis of the USSR young fish survey. Both these
indices are very low (Table 13), indicating that these year classes
are very poor and are, therefore, taken as 100 million cod at

age 3, the conservative level for poor year classes used by the
Working Group in previous assessments. The estimate of the strength
of the 1982 year class of 600 million cod at age 3, which are
expected to recruit to the fishery in 1985, was derived from the
ICES O-group survey (Table 13)., Observations reported from the 1982
USSR egg- and larval survey as well as indications of improved
environmental conditions confirm that the 1982 year class might be
stronger than the preceding ones. The increase in spawning stock
biomass in 1982 due to the contribution of the 1975 year class

might also have contributed to the production of a good year class
in 1982. The estimate of this year class does not affect the pro-
jection for 1983 and only marginally the medium~term projection

of the spawning stock biomass for 1986 and 1987.

The results of the catch projection are given in Figure 10. In the
text table below, management options for 1983 related to the
reference points on the Y/R curve (see Figure 10) and to certain
levels of catch and spawning stock biomass in 1983 and 1984
respectively are given.




Management Options

SPECIES: NORTH-EAST ARCTIC COD Area: ICES Sub-~areas I and II

1982 gement 1983 1984
Stook| Spawn. [_ xx) Opﬁfgngor StocK Spawn. L xx) |stocd Spawn.
biom.|stock  {F Catch biom. stock biom¢ stock
. -10)vate. N -10) [Catch
(5+) |piom®) | C1ONED |G| paon )| 571 5N 5T Sion. %)
1408 377 |.508 | 366 | F, 122 372 .14 122 {1 380 525
o 2451204 |1 280] 470"
Fgz = Fgo .51 | 380 |1 080] 365
TAC 1983
_ 300 .38 | 300 {1 180 420
SSB 1984 .46 350 |1 120 380
- 380

Weights in thousands of tonnes.

pad

4.4

x) From maturity ogive.
Expected catch estimated by the WG.

Effects of 1983 TACs on Spawning Stock Biomass and Medium-Term

Projection of Spawning Stock Biomags

The revised estimate of spawning stock biomass (SSB) (see Section 4.6)
indicates that its minimum target level is in the order ‘of about

400 000 tonnes compared to 500 000 tomnes in previous assessments
(ICBS, C.M.1979/G:20). The early maturation of the 1975 year class
observed in 1981 and 1982 has increased the SSB from the very low
level of 131 000 tonnes in 1980 to 258 000 tonnes and 377 000 tonnes
at the beginning of 1981 and 1982, respectively.

Although the 1982 SSB level is close to the minimum target level,
it should be npgted that the 1975 year class is followed by a series
of at least 6 relatively poor year classes. As a consequence, the
present level of spawning stock biomasgs can only be maintained into
1984, if the level of exploitation in 1983 does not exceed
_F(5-10) = 0.46. Increasing this level of spawning stock biomass to
400 000 tonnes in 1984 and maintaining it at that level in the
following years would require a fishing mortality of 0.40 in 1984
followed by a gradual reduction in fishing mortality up to at leasgt
1986 (see text table on next page).
§
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Calculated SSB in 1983-87 at the beginning of the year
and calculated catch 1982-84 at constant levels of
exploitation. (Catch figures for 1985-87 are dependent on
recruiting year classes beyond 1981 and are, therefore,
not given in the text table.)

F refers to F(5-10), weights are given in thousand tonnes.

Manage-

mont F0.1=0. 14 i'max=o.245 F=0.3 F=0.4 F=0.5 SSB=400
strat-

egy SSB Catch | SSB Catch | S8B Catch SSB Catch] SSB Catch| SSB F
Year

1983 372 122 | 372 204 372 243 372 310 372 372 372 0.40
1984 542 149 | 470 226 445 257 401 300 363 330 | 400 0.38
1985 656 530 » 475 391 323 400 0.33
1986 756 558 478 364 280 400 0.31
1987 831 568 470 338 250 400

4.5 Stock and Recruitment Relationghip

Until this meeting, the Working Group had used a 'knife-edge'! type of
maturity pattern for the calculation of spawning stock biomass. This
assumed fish of age 7 and younger to be immature and fish of 8 and olderxr
to be mature. This year, in order to improve the estimates of spawning
stock biomass, a series of maturity ogives were used (see Section 4.2.2).
In addition, an examination of the sums of products (SOPs) check showed
large discrepancies for the earlier years of the historic series. A4
single set of weight at age data have been used for the whole period
1946-1982, 1In reality, it is likely that the weights at age have been
changing over the years. Examination of the mean weight of 10 year old
cod (relative to 1947-50) and the mean SOPs discrepancy (relative to
1947-50) showed a linear relationship with time (Figure 11). It was con=-
gsidered likely that the main source of the SOPs error was due to changes
in the weight at age in the stock, and consequently the computed spawning
stock biomass was corrected for the SOPs discrepancy. The combined effects
of the changes in the maturity at age data and the SOPs corrections of
weight at age data canm be seen in Figure 12, where the new estimates of
spawning stock biomass can be compared with the previous values.

The corrected spawning stock biomass data have been used together with
the current estimates of the numbers of recruits at three years old to
calculate a new stock/recruitment relationship (Table 18 and Figure 13).
The line on the graph was fitted by the method of Ricker (1975) using
the general relationship .

R = a.P.exp(-bP)

where R = number of 3 year old recruits (millions)
P

Transformation to a linear relationship gives
In R-1n = 1n a~bP

which can be written in the form Y = A+BX by replacing In R-1n P by Y,
P by X, In a by A and -b by B. The calculated regression gives values of

parent spawning stock biomass (thousands'of tonnes)




5
5.1

5.2
5.2.1

- 8 -

A = 1.3346, B = -0.0017, and v = 0.6, Retransformation gives values
of a = 3,7985 and b = 0.0017 vhich gives a stock/recruitment relation-
ship for the North-East Arctic cod of

= 3,7985 P « exp(=0.0017P),

As with previous stock/recruitment plots for the North-East Arctic cod,
the revised data show a considerable scatter of points about the
fitted line. The curve indicates that maximum recruitment should be
produced from a spawning stock biomass of about 600 000 tonnes. It
would be preferable to prevent the spawning stock biomass falling
below 400 000 tonnes to reduce the probability of poor recruitment.

NORTH-EAST ARCTIC HADDOCK
Status_of the Fisheries (Tables 19 to 21)

Final figures for the catch of haddock of 87 889 tonnes in 1980 differ
only slightly from the figure given in the previous Working Group
report (C.M.1982/Assess:l). The preliminary figure for 1981 of

76 837 tonnes shows a decrease from 1980 of about 11 000 tonnes (127)

In the previous Working Group report total landings of haddock for
1981 were estimated as 78 000 tonnes, this is only about 1 200 tonnes
less than the reported figure for that year. For the first time

in the period for which data are available was the catch of haddock in
Division IIa higher than in Sub-area I. This might be due to the
more westerly distribution of the fish as well as to the fact that
a great proportion of the haddock stock consists of spawnlng fish
exploited mainly in Division IIa.

Expected total catches of haddock in 1982 are egtimated as 49 000
tonnes, and for the reasons given above, the catech in Division IIa
is expected to be higher than in Sub-area I.

The upward trend in catch per unit effort of Norwegian trawlers in
Sub-area I, which was observed since 1977, discontinued in 1982,
since a great proportion of the stock has reached the age of
maturity, particularly the good year classes 1975 and 1976. These
fish migrate to the spawning areas in Division ITa and the further
increase in cpue in that area might be explained by this migration.

Virtual Population Analysis (VPA)

Age compositions (Table 22)

Catches in numbers per age group were reviged for 1980 according to
changes in the catch data and revised age compositions for the
Norwegian catches. The data for 1981 given in the previous report,
which had been based only on the first six months' sampling, were
updated for the total annual sampling.

For 1982 projections of the total annual catch by age were made
from the data available for the first half of the year from Norway,
USSR and the Federal Republic of Germany.

Age at maturity

In the earlier assessments, the Working Group has taken the mature
part of the stock to be all fish of age six and older., In order

to obtain a more realistic estimate of the mature part of the stock,
it was decided to apply a maturity ogive for the estimate of the
spawning stock biomass.

Only two smeries of data (Sonina, 1982 and Setersdal, 1954) were avail-
able for haddock, but since these are similar the data published by
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Satersdal (1954) are used (Table 25). The Working Group noted that
such a limited material is not sufficient,particularly in view

of possible trends in time, but even the application of a standard
maturity ogive is considered as an improvement compared to the
previous approach. It is recommended that existing material should
be made available in more detail and further sampling be undertaken.

Pishing mortality in 1982

In the initial run the input Fs for 1982 were chosen so that the stock
size and composition in 1980 was equal to that emerging from the ACFM
re-assessment in 1981, This resulted in a very unusual exploitation
pattern in 1982, which could not be explained by changes in the fishery.
Therefore, the input exploitation pattern for 1982 was chosen so that
it became close to the average exploitation pattern for the years
1978-81 (Pigure 14). Because of the change in the hydrographical
climate in 1978, the years prior to 1978 were not included in the com~
parigson of the fishing patterns. The fishing mortalities on the age
groups 7 and older were finally taken to be 0.13. The reason for
choosing this F at age array is as follows:

Figure 15 shows the relation between the unweighted average fishing
mortalities on the 4-6 year olds in Sub-area I and the effort in

the same area (1973-82). Both sets of data are derived from the
Norwegian trawlers. The Fs generated by the Norwegian trawlers were
extracted from the total Fs using the catch by number ratio for each
year (1973-82) and age group (3-14). The effort data for the respective
areas are derived by dividing the catch (in tonnes) by the Norwegian
trawlers by the Norwegian cpue data (Table 21),

Figure 16 shows essentially the same relation as Figure 15 but for
Sub~area II these figures both indicate that the relationships are
different for the period 1973-77 and more recent years. This might
indicate that the cooling of the ocean affected the relations between
effort and fishing mortality, in particular in Sub-area I. Therefore,
F of 0.13 seems reasonable for ages of 7 and older in 1982, The
exploitation pattern for 1982 (Figure 14) generated an exploitation
pattern on the 5-9 year olds in 1982 for the Norwegian trawl fishery
in Sub-area II that is fairly close to the average for 1978-81

(Figure 17).

As a further check on the input values of the fishing mortalities,
the assessments of cod and haddock were compared, as was also done in
last year's report. As the trawl catches of haddock are mostly a
by-catch in the cod fisheries, this is a legitimate procedure.

In Figure 18 the average fishing mortality on the 5-~7 years old haddock
in Sub-area II (mainly derived from Division IIa) is compared with the
fishing mortality of cod in Division ITa. The catch ratio of the two
species in the total trawl fisheries is compared with the estimated
biomass ratio as derived from the final runs (see Figure 19). Although
the 1982 point is within the variance of the previous points, Figures
18 and 19 indicate that the estimate of the cod biomass may be slightly
too low or the estimated biomass of haddock is somewhat high, or a
combination of these cases.

Taking into account the preliminary status of the 1982 data, the
Group concluded that approximating the exploitation pattern to the
average for 1978-81 and taking F = 0.13 on the 7 years and older were
consistent with the available data.

The results of the VPA are given in Tables 23 and 24. The time series
of spawning stock biomass since 1950 derived from maturity ogive and
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corrected for SOPs discrepancies are given in Figure 20 in comparison
to the biomass of fish at age six and older, which was used in the past
as an index of spawning stock biomass. Historic tremds in fishing
mortality, recruitment and spawning stock biomass are plotted in

Figure 21, B-D.

Catch Projection

The parameters used for calculating catches for 1983 and resulting
stock sizes in 1984 are given in Table 25. No changes have been made
in the average weight per age group used in the previous assessment,
since these parameters have been revised at the May 1980 meeting

of the Working Group.

The exploitation pattern emerging from the estimated F at age array
for 1982 was slightly adjusted on ages 7 and 8, since the fishery is
expected to concentrate on these abundant age groups (year classes
1975 and particularly 1976). This adjustment accounts for expected
future developments in the fishery, i.e., reduced trawl effort and
increased efficiency in the fishery with conventional gears.

Recruitment of the 1980 and 1981 year classes has been estimated from
the USSR young fish survey and the ICES international O-group survey,
respectively(Table 26). The indices derived@ from these surveys
indicate that both these year classes are very poor and consequently
a figure of 50 million haddock wag used in the catch prediction.

The results of the catch projection are given in Figure 22. In the

text table below, three management options are listed, which are related
to reference points on the Y/R curve (see Figure 22) as well as to the
level of fishing mortality in 1982, These options have to be evaluated
in the light of the comments made in the following section.

Management Options

SPECIBES: HADDOCK Area: ICES Sub-areas I and II

198
1982 Management 1983 984

Stock
biom.

(3+)

Spawn. |_ xx) °Pfi;§3f°r StocH Spawn. = xx) Stoc Spawn.
stock {F biom. stock biomd stock
piom. x) (4-7) |°%5R (4-7) [caten )

(3+) (3+) | biom. (3+)| (3+)| bicm.™

428

256 420 491 oy a11] 285 | .18 | 56 | 390] 265

F 1 39 ] 92| 335| 215

1963 1 .14 | 45 | 405 | 290
= F1982

X
XX

Weights in thousands of tonnes.
From maturity ogive.
Expected catch estimated by the
Working Group.
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Effects of the 1983 TACs on Spawning Stock Biomass

Following an increase in 1981 from the very low 1980 level, the
spawning stock in 1982 has increased further to a level of about

256 000 tomnes due to the contribution by the good 1976 year class in
1982. No further increase in spawning stock biomass can be expected
up to about 1987, since all the year classes recruiting to the
spawning stock during this period are poor. If management aims at
maintaining a reasonable spawning stock size over a longer period,

a cautious approach in the long~term policy is advisable.

By~-Catch of Haddock in the Cod Fishery
In setting the TAC for haddock it has to be remembered that a

i considerable part of the haddock catch is taken as a by-catch in

the fisheries for other species (mostly cod) in Sub-areas I and II.

The ratio of cod and haddock in the catches (Figure 19) indicates
that, at the present biomass levels, the amount of haddock taken
as a by-catch in the fishery for cod is about 1/6 of the cod catches.

ABUNDANCE AND OCCURRENCE OF COD AND HADDOCK IN THE AREA AROUND
SPITSBERGEN (See Section 6.4)

Cod and haddock in the Spitsbergen area are not self-contained stocks
but are part of the more widely distributed Arcto-Norwegian stocks.

The young, immature fish at Spitsbergen can be considered to be
resident in the area and are vulnerable to fishing in the Spitsbergen
area only. The adult fish migrate annually out of the Spitsbergen
area to spawn when they become vulnerable to fishing on their migration
route and on the spawning grounds. The Norwegian request for
information referred to the Spitsbergen area, but as the data are
grouped for the whole of the Svalbard region (Division IIb), the
assessment relates to the whole Division IIb.

Cod

Catch statistics are available separately for the Svalbard area
(Division IIb). Landings reached a minimum of 10 000 tonnes in
1979 but have since been increasing and a catch of about 25 000
tonnes iz .expected in 1982 (Table 3).

Age composition data are available for Division IIb separately.

In addition, the Group had the results of a Norwegian groundfish
stock survey (Hylen and Nakken, 1982), The groundfish survey
provided an estimate of cod in the Svalbard area at the beginning of
1982, Fishing mortality can be calculated by VPA, using age com-—
position data for Division IIb catches only. However, such
estimates of ¥ on the older age groups will be biassed due to
migration. For the immature age groups the problem is to obtain
values of F for input into VPA for 1982 and for the oldest age

group in each year. The estimates of stock numbers at the beginning
of 1982 from the groundfish survey provided a means to calibrate

the VPA., F values input for 1982 for age groups 2 to 6 were used,
which gave estimates of stock numbers equal to those obtained by

the groundfish survey. For the older age groups, the input F values
were the same as were used in the VPA for the total Arcto~Norwegian
stock. The results of the VPA are summarised in Table 27, but these
should be interpreted with care., For the immature age groups in
1982, the estimates of F will be valid only if the groundfish survey
has correctly estimated the stock size. For earlier years, the
results will not be entirely free from bias due to migration. A




6.
6.

6.

6.

3
3.1

3.2

4

1980
1981
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Norwegian acoustic survey of the Svalbard area was made in 1976
(Dalen, Rervik and Smedstad, 1977). BEstimates of stock numbers from
this survey, projected forward to the beginning of 1977, can be com-
pared with the estimates of stock numbers calculated by VPA for 1977.
Agreement is reasonably good for age groups 5 to 7, but for the
younger age groups the estimates from the survey are much lower than
from VPA. Data of numbers caught per 100 ton-hours fishing by United
Kingdom trawlers (Burd, 1982) have been plotted against stock numbers
calculated by VPA (Figure 23)., A fairly good relationship is obtained
for age groups 4 and 5.

Haddock

Both commercial catch data and groundfish survey results indicate

that the stock of haddock in the Spitsbergen area is at a very low
level. The available data are inadequate for any assessment to be
attempted for the Svalbard area alone.

Future Prospects N
Cod

Figure 24 shows a plot against time of stock abundance from VPA of

age groups 2-6 combined, and the caiches of 2-6 year olds. The fluc-
tuations relate to the abundance of recruiting year classes. Recruitment
in recent years as estimated for Division ITb from international
O-group surveys and from USSR young fish surveys (Table 13) hag been
poor, although there is some hope that the 1982 year class may be

more abundant. The VPA can give only a general indication of the stock
gituation in Division IIb, but there can be no doubt that the stock of
immature cod is at a low level and for the foreseeable future the

only hope for an improvement in the stock situation is the possibility
of better recruitment from the 1982 year class.

Haddock

There are no indications so far of any prospect of improvement in
the haddock stock at Spitsbergen.

Statement by Drs Babayan and Mikhin

The Soviet scientists considered it inappropriate to discuss the

cod in Division ITIb separately from the rest of the stock of North-East
Arctic cod. They mentioned that unpublished mark-recapture data at

PINRO show a migration between Division IIb and Sub-area I for young
fish. This material is under preparation, and it is intended to present
it to the Working Group next year.

DEFICIENCIBS IN THE DATA BASE

The Working Group is still faced with the problem of splitting catches
without age composition using age composition from other fleets and-
areas. The text table shows the percentage of the catch in Sub-area I
and Divisions IIa and IIb and total reported without age composition.

coD HADDOCK
S4 I Div.ITa Div.IIb _Total SA I _ Div.ITa _ Diy,ITb __ Total
7.5 6.1 50.3 8.2 2.7 7.4 - 4.5
6.4 4.8 88.7 8.9 1.0 4.3 100 3.3
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From this table it is seen that this problem is greatest in Division
IIb for cod, where the catch in both 1980 and 1981 amount to about
15 000 tonnes, and in 1982 25 000 tonnes are expected to be taken.

The following countries have taken substantial catches (more than
1 000 tonnes) in 1982, for which no length or age composition data
have been provided:

Faroe Islands 12 825 tonnes
France 2 600 "
Spain 14 500 "
TUnited Kingdom 5 260 "

*Further work should be done to improve fisherieg-independent data
for stock abundance estimates on both cod and haddock. The surveys
should cover the total area of distribution for both species. The
surveys should aim at obtaining absolute biomass estimates instead
of relative indices of abundance. It would be preferable, if all
bottom-trawl surveys use a stratified random survey design allowing
for proper statistical treatment.

The Working Group also feels that the biological data, such as the
maturation ogive, should be revised each year and asks for data

on this subject to be presented. The Working Group also feels the
need to revise the mean weight at age data used for both cod and
haddock. Data should be made available both for the present
situat%on and for the historical record. (See Sections 4.2.2 and
He2424

If possible, the different laboratories doing age readings on Arctic
cod and haddock should try to calibrate their readings to see if any
differences exist.
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Table 2 COD and HADDOCK catches (thousand tonnes) and total trawl effort in Norwegian

units
AREAS SUB-AREA T DIVISION ITa DIVISION ITb Total
1972 0.96 351.5 366.15 1.17 84.3 72.05 35.2 473.59
1973 1.40 700.2 500.14 1.09 53.3 48,90 101.2 622,78
1974 2,02 | 810.1 401.04 1,70 | 80.9 47.59 269.8 584.48
1975 2.08 | 629.8 302.79 1.80 | 68.3 37.94 130.8 404,57
1976 1.96 | 544.2 277.65 1.93 |140.4 72.75 109.1 406.24
1977 1.65 | 529.1 320.67 1.30 |120.8 92.92 119.5 489.64
1978 1.50 | 414.3 276,20 1.26 |132.7 105.32 18.3 394.28
1979 1.21 | 209.3 172.98 1.24 |135.2 109.0% 8.7 289.1%
1980 1.92 | 163.8 85.31 1.49 | 98.5 66.11 12.6 158.69
1981 2,06 | 109.9 53.35 1.39 | 98.3 70.72 17.7 134.62
1982* | (2.12) | 63.0 29.72 (1.83) | 75.6 41.31 (24.7) (83.69)

* CPUE figures mainly for the first 3 months of the year

- 9T ~
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Total nominal catch (tormes) by fishing
areas (landings of Norwegian coastal COD not
included).

Total
Year Sub-area I Divigion IIb Division IJa catch-
1960 375 327 91 599 155 116 622 042
1961 409 694 220 508 153 019 783 221
1962 548 621 220 797 139 848 909 266
1963 547 469 111 768 117 100 776 337
1964 206 883 126 114 104 698 437 695
1965 241 489 103 430 100 011 444 930
1966 292 253 56 653 134 805 483 711
1967 322 798 121 060 128 747 572 605
1968 642 452 269 160 162 472 1 074 084
1969 679 373 262 254 255 599 1197 226
1970 603 855 85 556 243 835 933 246
1971 312 505 56 920 319 623 689 048
1972 197 015 32 982 335 257 565 254
1973 492 716 88 207 211 762 792 685
1974 723 489 254 730 124 214 1102 433
1975 561 701 147 400 120 276 829 377
1976 526 685 103 533 237 245 867 463
1977 538 231 109 997 257 073 905 301
1978 418 265 17 293 263 157 698 715
1979 195 166 9 923 235 449 440 538
1980 168 671 12 450 199 313 380 434
1981 136 350 16 837 245 343 398 530
*)Provisional figures
Expected Catches
1982 107 000 25 000 234 000 366 000
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Table 5  COD.
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Catch per unit effort

(tonnes, round fresh)

Sub-area 1 Division IIb Division IIa
Year Norwayl) -U.K.2) USSRB) Norwayl) U.K,z) USSR3) Norwayl) UTK.Z) Norway4
1960 0.075 0.42 0.105 0.31 0.067 3.T
1961 0.079 0.38 0.129 0.44 0.058 3.7
1962 0.092 0.59 0.133 0.74 0.066 4.C
1963 0.085 0.60 0.098 0.55 0.066 3.2
1964 0.058 0.37 0.092 0.39 0.070 4.8
1965 0.066 0.39 0.109 0.49 0.066 2.%
1966 0.074 0.42 0.078 0.19 0.067 4.2
1967 0.081 0.53 0.106 0.87 0.052 3.5
1968 0.110 1.09 0.173 1.21 0.056 5.2
1969 0.113 1.00 0.135 1.17 0.094 5.¢
1970 0.100 0.80 0.100 0.80 0.066 6.4
1971 0.056 0.43 0.071 0.16 0.062 | 10.€
1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 | 11.%
1973 1.05 0.057 0.56 0.43 0.054 0.57 0.71 0.043 6.8
1974 1.75 0.079 0.90 1.94 0.106 0.77 1.19 0.028 3.5
1975 1.82 0.077 0.85 1.67 0.100 0.43 1.36 0.033 3.4
1976 1.69 0.060 0.66 1.20 0.081 0.30 1.69 0.035 3.8
1977 1.54 0.052 0.50 0.91 0.056 0.25 1.16 0,044 5.C
1978 1.37 0.062 . 0.37 0.56 0.044 0.08 1.12 0.037 7.2
1979 0.85 0.046 0.36 0.62 - 0.06 1.06 0.042 6.4
1980 1.47 - 0.36 0.41 - 0.165) 1.27 - 5.C
1981 1.42 - 0.41 (0.96) - 0.07 { 1.02 - 6.2
19629 1.68 | - 0.25%) 1.30 6.4

*

1) Norwegian data ~

Projected figures

tonnes per 1 000 tonne-hours fishing

2) United Kingdom data - tonnes per 100 tonne-hours fishing

3) USSR data - tonnes per hour fishing

4) Norwegian data - tonnes per gill-net boat week in Lofoten

5) Data from redfish fishery in Division IIb, cod is by=-catch

6) Cod and haddock combined for Jan.—~June (Proportion of haddock is about 10%)
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Table 6. COD.
Catch per unit effort. Data from the Lofoten fishery are given
in gutted weight with head off.

Norwegian vessels
Year Catch (kg per man per day worked in the
Lofoten fishery (Division ITa))

Gill-net Long-line Hand-line
1960 . 77.8 148.3 56.7
1961 101.5 141.1 75.5
1962 94.9 134.4 57.8
1963 80.8 116.3 56.2
1964 104.5 62.1 51.5
1965 81.8 78.3 68.4
1966 121.8 131.9 72.6
1967 107.9 245.4 120.7
1968 158.0 184.6 61.5
1969 170.6 200.4 142.8
1970 180.3 304.3 i 127.6
1971 334.3 510.7 192.7
1972 318.7 400.1 110.2
1973 189.7 366.5 112.1
1974 96.3 146.4 63.9
1975 122.0 188.3% 96.1
1976 131.4 258.4 134.8
19717 173.2 279.6 143.5
1978 237.6 381.7 134.6
1979 201.% 306.0 125.1
1980 169.9 207.8 100.9
1981 217.0 327.9 109.6
1982 199.1 T53.4 252.0
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Table 8 North-East Arctic COD.

-2

Maturity ogives used in the
assessment.,

1946—52—[ 1953—58] 1959—66J 1967—69l1970-76 l 1977-80 l 1981 l 1982 | 1983

Age Percentage Mature
3
4 1 2 2
5 1 5 6 5
6 2 4 15 20 15
7 3 5 7 7 9 13 33 41 33
8 10 18 26 20 21 35 51 5 51
9 24 33 42 42 42 62 71 7 71
10 42 48 55 68 72 80 86 90 86
11 61 €5 68 84 87 90 93 95 93
12 9 9 9 98 95 95 941 96 94
13 92 90 87 100 99 99 | 9 99 99
14 99 96 92 100 100 100 100§ 100| 100
15+ 100 100 100 100 100 100 100| 100| 100
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Table 9. COD. Results from the Norwegian groundfish survey
in the Barents Sea. Stratified mean catch in
number caught per hour of trawling.

YTEAR CLASS
Year | 1981 | 1980} 1979 | 1978 19771 19761 1975 | 1974 | 1973 | 19721 1971 | TOTAL

1981 0.8 13,9 [10.8] 21.4 | 43.1) 48.2| 6.1| 1.4| 0.3| 0.6 | 143.1
1082 0.2} 0.9] 15.9 |20.2}21.1}15.9|15.6} 1.3| 0.2] 0.0 91.1

Table 10. COD. Results from the Norwegian groundfish survey in
the Svalbard area 1981, Stratified mean catch in
number caught per hour of trawling.

YEAR CLASS
Year }1980 | 197911978 | 1977 | 1976 | 1975 | 1974 | 1973 | 1972 | 1971+ | TOTAL

1981 0.1j 8.0{12.8| 4.4] 1.2} 3.7{ 4.1} 0.4 0.2 1.2 36.6

Table 11, COD. Results from the USSR groundfish surveys in the
Barents Sea and the Norwegian Sea. Mean catch in numbers
caught per hour of trawling.

Year LGE

3 4 5 6 7 8 TOTAL
1979 5.9 33.8] 9.8 ] 4.3 2.9 | 2.1 59
1980 5.0 3.8/10.6 | 2.9 | 1.0 | 1.2 25
1981 5.3] 3.9{ 2.2} 4.81{ 0.8 | 0.5 17
1982 3.1 2.9} 1.7 0.4 ] 1.1} 0.5 10

Data provided by Working Group members

Table 12, COD. Stock numwbers in millions at 1 January 1982 from ICES
€.M,1982/G:61 (Hylen and Nakken)

1051103195 | 154} 23 | 12 6 3 2 1




Table 13 COD Year class strength.
for USSR Young Fish Surveys is for 3 year old fish

Number per hour trawling

USSR Survey No. per hour

O-group survey index

Virtual Population No. of

Year trawlfi.ng v USSR (Togarithmic) 3 year olds x 10~6 ¥

Class Sub~area I| Division IIb | Mean assessment M1 areas Division ITb M=o
1957 12 16 13 - Average 791
1958 16 24 19 + Average 919
1959 18 14 16 + Average 730
1960 9 19 13 Poor 473
1961 2 2 2 Poor 340
1962 7 4 6 Poor 779
1963 21 120 76 Rich 1582
1964 49 45 46 Rich 1 294
1965 <1 <1 <1 Very poor 0.01 0.00 177
1966 2 <1l 1 Very Poor 0.0% 0.01 115
1967 1 <1 1 Very Poor 0.06 0.00 197
1968 7 1 5 Poor 0.02 0.01 405
1969 11 6 9 Poor 0.31 0.21 1 016
1970 T4 86 76 Rich 2.54 2.10 1 818
1971 37 24 32 Average 0.38 0.42 524
1972 53 17 40 Average 0.62 0.14 620
1973 T4 5 46 Rich 1.33 0.10 616
1974 6 1 4 Poor 0.35 0.01 372
1975 93 4 62 Rich 0.97 0.08 794

- 1976 4 <1 3 Poor 0.15 0.00 241
1977 2 1 1 Poor 0.51 0.24 (175)
1978 1 3 2 Poor 0.28 0.36, §2573
1979 <1, 8 -3 Poor 0.44 0.68; 190
1980 (<1) (<1) (<l) Poor 0.17 0.23,
1981 1) (<1) &1) Poor 0.11 0.14
1982 . : C o 0.73 0.37

() = estimated

#) USSR Murman cod included for 1974-1978
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- 25 -

SRRAN8

29
R
st
[X4%
2212
L09¢
£252
048y

J¢921L

900LYy
¢liene
L2228
S6%Lé
7461

Linyi

S

L

9%
LSy
222
285
1952
2222
L1y gsy
[ x4
6212
L9212
199%

2%A1L

2651 Y%S

Ss

6G

L%

Sol
229
b6y
12161
L XA%Y
8v2l
69502
1009
co67LEL
292962

2L61L

2225851

l

1

L7
601
ZRY
LLSL
692y
0v66
94712
69559
84D 2
9¢ Y6
PN 2

LR6L

229161t

1%
L2t
SLE
€Gs
S22t
2LSY
sLeee
seayg
8162
6anztL
25492
(S A4
9566¢

261

699641

g

92

e

6L
829
061L%
8 S%
447
99941
Lonny
261
aRnitL
LLé6g

neeélL

922nne

Sy

eg

6S
coL
L2y
SR
2611
%429
sigal
£Y61LE
229¢
789242
1198

6261

N12%94
62R45 1L
cLese
26iny
79 L2

nio6t

ANOLSS

LS

/Yy
BY L
Q%Y
£Lé
L2211
6
LegrtLe
I3 A4
¢239¢
S698%
noycy .
[44:3 ]

RL6L

92aves

9%

| X4

Lt
YLy
Zl6lL
2606%
F97¢L
62692
79562
652LR1L
LLseee
Sysye
2y ee

6961

Ls6N6Yy

A

26

2eL
L2
719
Lest
6596
REes 2
LR 1o
G629
SEraCt
409R09 |
65965

12h1L

649219

oY

ne

721
22
199
269¢
26611
66591
g 29¢
LsnleL
1.96292
GRGYLL
62§

2361

296594

%S

9Z

651
29y
§S¢S
9¢b
Ly
204¢ 1L
2i81y
¢2RLL
76662
LysyiLL
28C6Y

9261

62125¢

7L

ny
522
g
289
Y474
ezl
65 1S¢
§629¢
Londe
§269
RYONIL
299%¢

2961

92196%

Ay

GL

Lee

[ FAY
¥2h1L
GGG L
irae
£656
22G6¢
Loctit
9%99¢22
B626S
R2SY

GLl61L

226152

02

6 .
22
£ny
oug
S6Y1
Lins
nnegL
691LLE
655"
929%¢
7%96¢S
L96SS

9961

*¥dA woxFy (000,) STOQUAU UT Yo3en
Q00 0T3Oy 3SEE-UION T O14Ed

wWioL

+Sl

w0l

+S1

~
-

M
-

M2 O XD
- -

i
H
1
!
i
'




nnleo
6527 L
tnotn
cLA™
2560
2 I Al
(311!
Sy
inetn
EA S
a6y N
712

761

RNgn

1997
nyyen
1697
ngren
1627
ngLon
160°)
ng7en
1657
newtn
1527
neLen
1671 %)

2961

3%

nesn

2957

oyetn
reye
620°n
kAT
Q621
NRY°L
26N
“lLo"

creTn

GR6"n

195N
nyeon
744"
Loy n
4590
LiLon
TT6TY -
QgsTn
€15
0g¢tn
g™
srLtn
121 %0

L261

fLL°N

no9sen
n9s°n
985N
A81L° L
9LEL
726°0
6971 "1,
Lgisn
289N
9¢s "N
FLE™
6GL°N
1% "0

64n1L

7¢6°n

1667
ngg ' n
44 " e
2LET L
26171
ALY
RLE°L
L6 0
AGH
n9g-n
£99*)
opgn
oLL™

QL6

AblLTD

1589
nRon
L2z
2rLtn
{21t
AY6°N
A% A A
l¢e6°rm
®9L%)
2€8°n
te 7™
Leesn

£

K061

ognn

)
ngytn
219
9¢Ztn
mae")
Q) "n
6L2° L
9nactn
nRo*)
agn*n
A£G
hoGc n
G211

22A1

¥99°0

R At
gyt
2980
ALR°N
IR
Lsv = np
Y22
fRe "N
) S69 "™,
cLSTD
RS M1}
cLETn
S9 1L

Q61

énctqg

G258

nietn
N9y
eLoeg
Q9%
LY ANt
089"
99¢ q

o yn N

9041

*(2°0 = W) VdA WOIJ S8T3TTeRIOm BUTUSTI
*Q0D OT4OxY 38BHE-YIION *GT OTqeEL

nf(niL=-¢ >4

+S1
71
zL
2L,
L
0l

M N0 NSO

n7eoL=-c )4

+S1
71
zl
2L
te
a

N~ Qo

M 2 A0




- 27 -

566918
€008TyT
e93LnL
£G95RL

2 SL

s <

et Lid
P aLe
s2Y Loy
6202 6601
gyl 29928
nvase Lnnee
7L9RYy TLLEGL
gGg/lo 7966 7
6221SL 296501
ne6eylL L6nine
REARXFERRXENGCLLAL
£861l ee6l
9¥8eST £¢8961
810690¢ L191L62
mMese 2260¢
nnn/eve 29G664 ¢
el 9ee
net e
L6l 6) Z
RLL: €6
239 Léa L
9IR A 7294
yyes Lyues
A A A “RZHL
LLses 26102
G5eadlL

262995 Q622
GRZ2GZ2d1L ngoesl
RIRC2S WoraLeL
L6

CLébt

" 91¢ese

YTrvart
IATIA]
Le/iLle

k4

Lt

o

6 ¢
SETL
neAL
2Y6S
nnzit
2¥oLs
AW AN
La96% L
eNeéslL
R6096¢

1AL

0L0962
9661502
EEAS A

215gesolL

2

nea2
DAY
20/
2oL
LLny
ZEASY
28R
ywerze
nrely
aGYy L)
gnawes
cLEGLI L

216

mwkﬁw

- 8LLzshT

een s
698E YA

14

99

1Y

o8l
Sy L
26116
~229
10g¢cL
6821 Y
£680NL
D vy
v6lent
29061

1661

1980L2_

06¢0.8T
266¢S
59794

S6

notL
25y
%4
2921
£C6Y
KANA R
nNEgiyng,
LG9l
coR6Y
V6150
26761
169 Y

LibL

80991

09T49ST
G949%
76996 LL

SLL

26

SYL
net
1¢9
212¢
Hilel
Lcaoy,
SLL2Z
2 Lye
niewsL
nLeaLsS
gQenn2

5261

928.6¢2
6LLigve
§LINnG

ALLENL

26

200
LLe
21
AGR Y
Laoq
R21C1
PHLLO
ACYT N2
2neaws
L& LAY
S6L672
L2LIAL

Nl AL

geelee
29¢¢T6T
SN G
fYG AL

Azl
f21
RLo
9]
G2l
ente
261wt
z2njoc
L6y
ncy/ni
LSZ6AL
L76192
697962

2L61L

9Teeee
aeyeTSe
IR4739
22REsotl

2L

39

26
Ly
251
nenk
G112
ALGRY
Cl2Lol
cLLe Ly
A AU
NZAGS L
QLI

S04t

yo99re
0607912
S54096
2216951

TR
ang
c82
LEAAS
2Lt
soeng
AROY
ARG LY
12991
262011
2nn6l2
661229
noan/s

LA

1648t
T20086%
T81L2¢
2949662

a6

oyt
NGt
A
et
nell
Jenge
2d2nYy
N GG g
CRE7LE
QLAGLY
2242¢n
AL

0unt

92e9vtT 80¢LET
coveTse - yrvele
9626¢ nn%ee
2009841 CYLESalL
99 1. ne

RS 22

ags 64%¢

950 nlzt
0952 FalRs
ceee 196y
Y618 9159
96262 7n2ne
SEemM L 21259
SH10E2 250052
265627 00639
2u90y QILOYS
SLYOLY $9NNZo
9261 SlAL
6G0GLT 8OLLYT
¢ghosee £9¥820¢
TETLS 922¢2
1696625  9NClele
62 592

o 25

ey Sx L

sec LCh
9621 6211
ycay LL25
S9l1e 92zLL
sgsac ang9y
22U 96461 1L
yL925 1L sNelyt
7Y 86 GY 965661,
$66G721 91LN$29
2575621 LYGgESL
L0k, Qa AL,

(*sstouedezosTp JOS ¥OF DOGOSITOO J0U BXB SOJEWISS SSEBWOTA SUJ)

*S9UUOYG $1TUN SEBWOTH

sfrenuep T 38 YdA WoxJ (000;) SIOqUNU UT OZTS 001§

@00 OT4OTY }EEI-YFION

gss

‘woTd TBIOL
*lS “NMYA4S
v Lol

M N0 - X

ass
*woTd TBIOF
alg e

*9T °TqBL



~ 28 -

Table 17. WNorth-East Arctic COD.
Input data for catch predictions.

LIST OF INPUT VARIABLES BY AGE GROUP:

MATURITY WEIGHT IN WEIGHT IN

=

AGE STOCK SIZE F~PATTERN 0GIVE THE CATCH . THE STOCK
3 100000.00 0.1300 0.200 0.0000 0.6500 0.6500
4 148930,00 0.2700 .. 0,200 0.0200 1.0000 1.0000
5 150379.90 0.4700 0.200 0.0500 1.5500 1.5500
é . 67555.00 - 8.7100 0.200 0.1500 2.3500 2.3500
7 48414.00 0.9300 0.200 0.3300 3.4500 3.4500
8 85240.00 .1.a700 g.200 0.5100 4.7000 4.7000
9 12143.00 1.3400 0.200 0.7100 6.1700 6£.1700

10 2029.00 1.4000 0.200 0.8600 7.7000 7.7000
1" 425.00 1.3700 0.200 0.9300 9.2500 . 9.2500
12 178.00 1.2400 0.200 0.9400 10.38500 10.8500
13 121.00 1.0700 0.200 0. 9900 12.5000 12.5000
14 © 50,00 0.8300 0.200 1.0000 "13.9000 13.9000

15+ 10.00 0.8800 0.200 1.000n0 15.0000 15.0000




Table 18 COD biomass (8+).

Spawning stock biomass from maturity ogives and
recruitment at age 3, originating from the spawning stock for 1946 t01976 (79).

x¥0%% | x 103% #103nos. x107% %10°t x10°n08
Year | B (8+) Sp. Stock | Recruitment Year B (8+) Sp. Stock | Recruitment
1946 4 094 1244 468 1965 214 - 97 170
1947 3 383 1073 710 1966 341 139 112
1948 2 351 843 1 090 1967 460 154 197
1949 | 1 773 621 1 192 1968 440 178 405
1950 | 1 611 549 1 593 1969 473 194 1016
1951 | 1 479 463 644 1970 471 251 1 821
1952 1195 327 273 1971 683 303 528
1953 920 322 440 1972 68 276 633
1954 842 293 805 1973 399 225 640
1955 887 307 497 1974 238 157 369
1956 | 1 010 312 685 1975 218 123 794
1957 942 289 791 1976 233 150 24%
1958 1 028 307 919 1977 313 246 (165)
1959 870 346 731 1978 407 238 (117)
1960 613 295 474 1979 240 176 (89)
1961 523 258 339 1980 199 127
1962 477 204 778 1981 226 285
1963 379 142 1 584 1982 233 391
1964 243 98 1 293

-62—
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Table 19 HADDOCK. Wotal nominal catch (tormes) by fishing
areas. (Data provided by Working Group members)

Year ‘Sub-area I Divieion IIb Division Ila Total

1960 125 675 1854 27 925 155 434
1961 165 165 2 427 25 642 193 234
1962 160 972 1727 25 189 187 &8
1963 124 774 939 21 031 146 744
1964 79 056 1 109 18 735 98 900
1965 98 505 939 18 640 118 079
1966 124 115 1 614 34 892 160 621
1967 108 066 440 27 980 136 466
1968 140 970 725 40 031 181 726
1969 88 960 1 341 40 208 130 503
1970 59 493 497 26 611 86 601
1971 56 300 435 21 567 78 3C2
1972 221 183 2 155 41 979 265 317
1973 283 728 12 989 23 348 320 0%5
1974 159 037 15 068 47 033 221 138
1975 121 686 9 726 44 330 175 42
1976 94 064 5 649 37 566 137 279
1977 72 159 9 547 28 452 110 158
1978 63 965 979 30 478 95 422
1979 63 841 615 39 167 103 623
1980 54 205 68 33 616 87 889
1981% 36 851 455 39 531 76 837

¥Provisional figures ’
Expected catches
1982 22 000 | - 27 000 49 000




Nominal catch (tonnes) by countries.

. Table 20 HADDOCK.
Sub-area I and Divisions IJa and ITb combined)
(Data provided by Working Group members)

Year Faroe German Germany

Islands France Dem.Rep. Fed.Rep. Norway Poland U.K. USSR Others .Potal
1960 172 - - 5 597 47 263 - 45 469 57 025 ' 125 155 651
1961 295 220 - 6 304 60 862 - 39 650 85 345 558 193 234
1y62 83 409 - 2 B95S 54 567 - 37 486 91 910 58 187 438
1963 17 363 - 2 554 59 955 - 19 809 63 526 - 146 224
1964 - 208 - 1 482 38 695 - 14 653 |; 43 870 250 99 158
1965 - 226 - 1 568 60 447 - 14 345 | 41 750 242 118 578
1966 - 1 072 11 2 098 82 090 - 27 723 | 48 T10 74 161 778
1967 - 1 208 3 1 705 51 954 - 24 158 57 346 25 | 136 397
1968 - - - 1 867 64 076 - 40 129 75 654 - 101 726
1969 2 - 309 1 490 67 549 - 37 234 24 211 25 130 820
1970 541 - "656 2 119 36 716 - 20 423 26 802 - 87 257
1971 81 - 16 896 45 715 43 16 373 15 778 3 78 905
1972 137 - 829 1 433 46 700 |1433 17 166 196 224 2 231 266 153
1973 1 212 3 214 22 9 534 86 767 434 32 408 186 534 2 501 322 626
1974 925 3 601 454 23 409 66 164 {3045 |37 663 78 548" | 7348 | 221 157
1975 299 5 191 437 15 930 55 966 1080 28 677 65 0151) 3 163 175 758
1976 537 4 459 348 16 660 49 492 986 16 940 42 4851) 5 358 137 265
1977 213 1510 144 4 798 40 118 - 10 178 52 210%) 287 | 110 158
1978 466 141 369 1521 39 955 1 15766 45 8951) 38 95 422
1979 343 1198 10 1 948 66 849 2 6 454 26 365 454 103 623
1980 497 226 15 1 365 61 886 - 2 948 20 706 246 87 889,
1981% 381 100 22 2 396 58 856 - 1 682 13 400 - 76 837

% Provisional figures

1) Murman haddock included

- 1¢ =




Table 21

HADDOCK

Catch per unit effort

- 32 -

Sub~area 1

Division IIb

Division Ila

fear Nor‘wayl) U.K.Z) Nomayl) U.K.Z) Norwayl) U.K.e)
1960 33 2.8 34
1961 29 3.3 36
1962 23 2.5 42
1963 13 0.9 33
1964 18 1.6 18
1965 18 2.0 18
1966 17 2.8 34
1967 18 2.4 25
1968 19 1.0 50
1969 13 2.0 42
1970 7 1.0 31
1971 8 3.0 25
1972 0.06 14 0.02 23.0 0.09 18
1973 0.35 22 0.18 20.0 0.39 20
1974 - 0.27 20 0.09 15.0 0.51 74
1975 0.26 15 0.06 4.0 0.44 60
1976 0.27 10 + 3.0 0.24 38
1977 0.11 4 + 0.2 0.14 16
1978 0.13 5 + 4.0 0.14 15
1979 0.36 - 0.07 - 0.18 -
1980 0.45 - + - 0.22 -
1981 0.64 - - - 037 -
1982%* 0.44 - - - 0.53 -
*)

1)

Provisicnal figure

Norwegian data - tonnes per 1 000 tonne-hours fishing

2)United Kingdom data - tonnes per 100 tonne-hours fishing
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Table 25. North-East Arctic HADDOCK.
Input data for catch predictions.

LIST OF INPUT VARIABLES BY AGE GKOUP:

MATURITY WEIGHT IN WEIGHT 1IN

AGE STOCK SIZE F-PATTERN M O0GIVE THE CATCH THE STUCK
3 500u0G. 0C G.130¢( .2uc [T L.66LU G. 6600

4 £4473.00 0.6500 U200 0. 0500 1.0300 1.0300

5 12348, 0C 1. 040C t.2utl .250l 1.79006 1.7900

6 115u6.00 11700 u.,2u0 0.5300 2.35800 2.3800

7 5296 u. UL 1.120¢C G.2Lt (.583L0G 2.36G0 2.8600

3 20069.00 G.97ub u.,20u U.ysul 3.3300 33,3300

9 4999.00 G.854dC L2t 1.0U0T 3.70Cu 3.7uG0
10 682 .90 U.850u0 u.2uu 1.0000 4,4100 4,600
11 364.006 C.850¢C .2l 1.ULLC 5.4000 5.4600¢4
12 591.00 u.35uu U.2uu 1. 000U 6.7000 6.700U
13 231 8.00C e 35U ( t.zul 1.00L0 T.4000 7.4000
14+ 2026.00 i, 8500 g,2uu 1. Uuut . ulilu g.uudu




Tagble 26

HADDOCK.
Year class strength.

The number per hour trawling for

USSR Young Fish Surveys is for 2 year old fish.

Year USSR Survey No.per hour O=-group survey Virtual population b=
class trawling Sub-area I index No. of 3 year olds x 10
1957 9 242
1958 4 110
1959 14 241
1960 40 276
1961 50 319
1962 3 100
1963 9 243
1964 12 291
1965 <1 7 20
1966 <1 <1 17
1967 13 42 164
1968 <1 8 96
1969 69 82 1 032
1970 3% 115 291
1971 3 7% 57
1972 9 46 50
1973 8 54 58
1974 35 147 131
1975 96 170 218
1976 13 112 227
1977 1 116 29
1978 <1 61 §21§
1979 <1 69 55
1980 <1 54

1981 (<1) 30

1982 90

() = Estimated

# = USSR Murman haddock included for 1974-T7.

- )¢ -
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Table 27 North East Arctic COD Division IIb.
Summarised VPA resulis.
¥ | Stock size No.x10° | Biomass +. Catches tonnes

Year “(2-6) age {2-6) age (2-6) | Age (2-6)| Total | %

1967 | .142 610 026 652 925 72 798 | 98 672 ] 73.8
1968 | .342 423 193 633 857 166 671 [174 118 95.7
1969 | .433 173 867 295 299 82 266 (122 385 | 67.2
1970 .213 104 096 74 034 11 533 | 26 614 | 43.3
1971 | .059 287 314 52 085 837 | 12 648 6.6
1972 | .094 666 884 177 887 12 605 | 20 503 | 61.5
1973 .149 583 542 434 188 67 983 | 69 070 | 98.4
1974 | .500 480 929 479 920 184 634 |186 822 | 98.8
1975 | 456 282 552 304224 \| 89 385 | 94 792} 94.3
1976 | .368 150 761 176 837 35 598 |45 064 | 79.0
1977 { .118 95 054 101 604 57908 | 68 803 | 84.2
1978 | .283 30 866 29 141 52035 | 6955 74.8
1979 .096 30 591 23 593 1473 2 731 | 53.9
1980 | .265 47 194 26 276 4029 | 5562]72.4
1981 .328 46 372 32 530 3961 | 5 332 74.3
1982 .692 33 743 35 253 19 518 | 19 826 | 98.4
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