
This Report not to be guoted without prior reference to the Councilx )

International Council ror the
Exploration of the Sea

C.M.1983/AssessI2

REPORT OF THE !RaTIO FISHERIES WORKING GROUP

Copenhagen, 21-28 September 1982

This document is areport of a Working Group
of the International Counoil for the Exploration
of the Sea and does not necessarily represent the
views of the Council. Therefore, it should not
be quoted without oonsultation with the General
Secretary.

x) General Secretary,
leES,
Palmgade 2-4,
DK-1261 Copenhagen K,
Denmark.

funk-haas
Neuer Stempel



TABLE OF CONTENTS

1.

2.

PARTICIPANTS

TERMS OF REFERENCE . .
1

1

EFFORT IN TRAWL FISHERIES 1

6
7

1

1
2
5

Status of the Fisheries •••••••••••••••••••••
V1rtual Population Analysis •••••••••••••••••
Projeotion of Catoh end Stook Size ••••••••••
Effeots of 1983 TACs on Spawning Stook
Biomass and Medium-Term Projeotion of
Spawning Stock Biomass ••••••••••••••••••••••
Stook end Reoruitment Relationship ••••••••••

NORTH-EAST ARCTIC COD

4.1
4.2
4.3
4.4

5. NORTH-EAST ARCTIC HADDOCK ••••••••••••••••••••••••• 8
5.1 Status of the F1sheries ••••••••••••••••••••• 8
5.2 Virtual Population Analysis ••••••••••••••••• 8
5.' Catch Projeotion •••••••••••••••••••••••••••• 10
5.4 Effeots of the 1983 TACs on Spawning Stook

Biomass •••••••.•.••.••••••••••••••••••••••.• 11
5.5 By-Catoh of Haddook in the Cod Fishery ••••••• 11

6. ABUNDANCE AND OCCURRENCE OF COD AND HADDOCK IN THE
ARE! !ROUND SPITSEERGEN ••••••••••••••••••••••••••• 11

6.1 Cod ••••..•••.••••••••••••••••••••••••••••••• 11
6.2 Haddock ••••••••••••••••••••••••••••••••••••• 12
6.3 Future Prospeots •••••••••••••••••••••••••••• 12
6.4 Statement by Drs. Babayen and Mukhin •••••••• 12

DEFICIENCIES IN THE DATA BASE 12

REFER.ENCES • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 13

Tables 1 - 27
Figures 1 - 24

15
39



- 1 -

REPORT OF THE ARCTIC FISHERIES WORKING GROUP

1. PARTTCIPANTS

V K Babayan
H P Cornus
A Hylen
B W Jones
A I Mukhin
K Randa
C J R0rvik
A Sohumaoher(Chairman)

USSR
Federal Republio of Germany
Uorway
United Kingdom
USSR
Norway
Norway
Federal Republio of Germany

TERMS OF REFERENCE

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

"that the Arotio Fisheries Working Group should meet at ICES
headquarters from 21-28 September 1982 to assess oatch options
for 1983 for cod and haddock in Sub-areas land 11, and to
speoify defioienoies in data required for the assessments".

In addition, the Royal Norwegian Ministry of Fisheries requested a
statement from ICES on the abundanoe and ooourrenoe of cod and haddook
in the areas around Spitsbergen in reoent years, inoluding an evaluation
of the prospeots for the immediate future. '

This request has been included into the terms of referenoe 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 req,uests
a statement from ICES on the effeots of spawning ood fishery on the
spawning stook biomass reproduotive oapability and a year olass strength
for Aroto-I\orwegian ood inoluding the medium-term prospects".

, This question was also considered by the Working Group.

EFFORT IN TRAWL FISHERIES

In recent years the proportion of the oatohes taken by trawlers has been
declining. Catohes by trawls and other gears are given in Table 1. In
previous years, estimates of total trawler effort in English trawler units
have been oaloulated. A review of English oatoh per unit effort data in
the North-East Arctio fishery has been made by Burd (1982). With the
deoline in the amount of fishing by English trawlers, their catch per unit
effort data are no longer considered representative. English opue is
correlated with Norwegian or USSR cpue in Sub-area I but not with
Norwegian data for Division IIa. As this latter area now aocounts for
about half the cod catch, a transformation from English to alternative
effort units cannot be made tor the trawl tishery on the total stock.
An alternative approach has been to oaloulate total trawl effort in
Norwegian fresh-fish-trawler units and the results are given in Table 2.

4. UORTH-EAST ARCTIC COD
4.1 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 indioate an inerease of 18 096 tonnes to a
level 398 530 tonnes, whieh was olose to the 400 000 tonnes antieipated
by the Working Group at its 1981 meeting and well in exeess of the TAC
of 300 000 tonnes. The eatehes in Sub-area I eontinued to deeline and
reaehed a level of 136 350 tonnes. The catches in Division IIa and
IIb inereased by 46 030 tonnes and 4 387 tonnes, respeetively.

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 inereasing part of the total cateh has been taken in
Division IIa, reaehing a level of 62% in 1981 eompared with 11% in
1974. This is a eombined effeot of a more westward distribution of
fish sinee 1978 due to hydrographieal ehanges, poor year elasses
among the younger age groups, and redueed fishing effort in SUb-area~

and Division IIb. ,..,

Catch per unit effort for the trawler fleets eontinued to deoline in
the per iod 1976-79 in Sub-area I and Division IIa. This trend was
reversed in 1980. Preliminary data indieate a deerease in 1981. In
Division IIb the eateh per unit effort oontinued to deoline in the
period 1974-78. This trend was reversed in 1979 and later it has been
fluetuating. However, the figures sinee 1978 have been oalculated from
limited data.

For conventional gears fishing in Division IIa the cateh per unit effort
continued to decline in the period 1978-80. This trend was reversed
in 1981. From 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 Virtu~l Porulation Analysis

4.2.1 A~e comrositions

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. For
1981, age cOEposition data were again available for the Federal Repulie
of Germany, Norway and USSR. For other oountries in Sub-area I and
Division IIa age compositions were based on those of Norwegian tra;. :s
fishing 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 was the same as for 1981, using the age com
positions which were obtained in the first half of 1982 except for
Division IIb, 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 whieh 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.
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Age at m~turity

For determination of the spawning stock size it ia 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 realistie to use a maturity
ogive as reeommended by ACFM. The published data ware diseussed.

The diseussion 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 publieations
are summarized in Table 7. An analyeis indicated that during the
last 40 years (from 1942 to 1981) there has been aslight 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 redueed 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: Reeent 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 ease of the
1975 year elass (7 year olds), this phenomenon was supported by
preliminary data by Ponomarenko (1982) according to which about
30% of this year elass were mature. Because of the apparent trend
in the maturity ogives with time the Group decided that it would
be preferabla not to use a single ogive for the whole historie
period but to use aseries 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 large 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; whieh
may or may not be maintained into the future. The Group decided for
1982 to 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,
arevision of the maturity ogive towards a more detailed analysis
will be undertaken.

Survey data

~~!!2~_!!~!!_~~!!~l~
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 eod, and these are given in Tables 9, 10 and
11;

!22~~!!2_~~!!!~
The Norwegian acoustie surveys 'are summarized in Hylenand Nakken
(1962) and inelude eurveye in the Barente Sea (Dalen et al •• 1962),
the Lofoten area (GOd0 ~ al., 1982) and the M0re area-(God0 ~~,
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 theresults for the
younger age groups in the groundfish eurvey in the Svalbard area
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(Randa and Smedstad, 1982) to absolute numbers using a swept ar~a
method assuming a swept area of 0.0405 s~uare nautical miles für a
standard haul and a catchability coefficient of 1.0. The paper also
takes into aceount the eatehes in the first two months of 1982. The
figures in Table 12 differ so~ewhat from those given by Hylen ~ni

Nakken (1982) due to the figures in that paper being based on s.
preliminary run of the data in the Svalbard area.

!~~~~_f!~~_~~!!~l~

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

Fishing morta1ities

To obtain values of fishing mortality in 1982 for input into t~d

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
fisheries. The Group had, therefore, to consider the possibility that
the oldest and youngest age groups were not we11 estimated in the
surveys.

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 particular1y low

.for 1982 compared with ear1ier years. The effort data for these gears
are not good, but effort is believed to have been relatively ccnstant
since the number of boats using these gears has not changed signifi
cantly in recent years. Therefore, the 1982 F va1ues were ajjusted to
be approximately on the same level as the Fs in 1979-80 (Figure 1).
The resulting spawning stock was found to be in good agreement with the
deve10pment of the e~ue 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
whieh were too high. Also the survey F value on 3- and 4-year olds ~
gave year elass strengths for the 1978 and 1979 year elasses, which ,..,
were ineonsistent 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 app1ied 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 Fs for different fisheries and epue versus biomass, and
Figure 8 shows the resulting exploitation pattern of the total fishery
in 1982 eompared to the average for 1978-81.
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F values for 1932 determined as described above have been used
to initiate the VPA. }~turity ogives derived as described 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 historie
trends in fishing mortality. recruitment and spawning stock biomass
are plotted in Figure 9. B-D.

Proiection of Catch and Stock Size

The parameters used for calculating catches in 1983 and stock
S1zes 1n 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 re~uired. 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 refleot the reduction in total trawl effort in recent years.
Since no increase in trawl effort is expeoted 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 ycar olasses
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 (Tab1e 13). Observations reported from the 1982
USSR egg- and larval survey as well as indications of improved
environmental conditions confir~ 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 resu1ts of the catch projection are given in Figure 10. In the
text table below, management optio~s 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
respective1y are given.
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Management Options

SPEeIES, NORTH-EAST ARCTIC COD Area, ICES Sub-areas land 11

1982 Management 1983 1984

Stock Spawn. xx) option for stoc Spawn. !p xx) Stod Spawn.
biom. stoCk) F(5_10 Catch 198~ biom. stock ) (5-10) Catch biom stock )

0+) biom.x 0+) 0+) biom. x
0+) (3+) biom. x

1 408 377 .508 366 FO•1 1 272 372 .14 122 1 380 525

Fmax .245 204 1 280 470•

F83 = F82 .51 380 1 080 365

TAC 1983

= 300 .38 300 1 180 420

SSB 1984
.46 350 1 120 ~80

= 380 ,

Weights in thousands of tonnes.
x) From maturity ogive.

xx) Expected catch estimated by the W~

4.4 Effects of 1993 TACs on Srawning Stock Biomass and Medi~-Term

Pro'ection of Sp"wnlng Stock Blo",,,~s

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 tonnes in previous assessments
(ICES, C.M.1979/G,20). The early maturation of the 1975 year olass
observed in 1981 and 1982 has increased the SSB from the very 10w
level of 131 000 tonnes in 1980 to 258 000 tonnes and 377 000 tonnes
at the beginning of 1981 and 1982. respeotively.

Although the 1982 SSB level is close to the minimum target level. ~
it should be noted that the 1975 year class is followed by aseries
of at least 6 relatively poor year classes. As a consequence. the
present level of spawning stock biomass 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 ~o
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 least
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-
FO.l~0.14 Fmax=0.245 F=0.3 .Fs O.4 F=0.5 SSB=400ment

strat-
egy SSB Catch SSB Catch SSB 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 Relationship

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 i~ature and fish of 8 and older
to be mature. This year, in order to improve the estimates of spawning
stock biomass, aseries of maturity ogives were used (see Section 4.2.2).
In addition, an examination of the sums of products (SOFs) check showed
large discrepancies for the earlier years of the historic series. A
single set of weight at age data have been used for the whole period
1946-1982. In reality, it is likely that the weights at age have been
chan~ing over the years. Examination of the mean weight of 10 year old
cod trelative to 1947-50) and the mean SOPs discrepancy (relative to
1947-50) showed a linaar relationship with time (Figure 11). It was con
sidered likely that the main source of the SOFs 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 can 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 = parent spawning stock·biomass (thousands ·of tonnes)
Transformation to a linear relationship gives

In R-ln - In a-bP
which can be written in the form Y = A+BX by replacing In R-ln P by Y,
P by X, In a by A and -b by B. The calculated regression gives values of
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A = 1.3346, B = -0.0017, and r = 0.6. Retransformation gives values
of a = 3.7985 and b = 0.0017 which gives a stock/recruitment relation
ship for the North-East Arctic cod of

R = 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 (12%).

In the previous Working Group re port 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 spawning fish
exploited mainly in Division IIa.

Expected total catches of haddock in 1982 are e~timated as 49 000
tonnes, and for the reasons given above, the catch 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 IIa and the further
inorease in cpue in that area might be explained by this migration.

Virtual population Analysis (VPA)

Are compositions (Table 22)

Catches in numbers per age group were revised for 1980 according to
changes in the catch data and revised age compositions for the
Norwegian catchest 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.

Aee at ma turity

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 series of data (Sonina, 1982 and Smtersdal, 1954) were avail
able. for haddock, but since these are similar the data published by
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Sretersdal (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 reco~ended that existing material should
be made available in more detail and further sampling be undertaken.

Fishing mortality in 1982

In the initial run the input Fs for 1982 were chosen so that the stock
size and oomposition 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 (Figure 14). Because of the change in the hydrographical
climate in 1978, the years prior to 1978 were not included in the com
parison 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 land 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 fcr
Sub-area 11 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 partioular 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 11 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 Fi~~re 18 the average fishing mortality on the 5-7 years old haddock
in Sub-area 11 (mainly derived from Division IIa) is compared with the
fishing mortality of cod in Division IIa. 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 bio~ass of fish at age six and older, which was used in the past
as an index of spawning stock biomass. Historie trends in fishing
mortality, recruit~ent and spawning stock biomass are plotted in
Figure 21, B-D.

5.3 Catch Projection

The parameters used for calculating eatches
stock sizes in 1984 are given in Table 25.
in the average weight per age group used in
since these parameters have been revised at
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 c1asses
1975 and particularly 1976). This adjustment accounts for expected
future developments in ths fishery, i.s., reduced trawl effort and
increased efficiency in the fishery with conventiona1 gears.

Recruitment of the 1960 and 1961 year classes has been estimated from
the USSR young fish survey and the leES 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 was used in the catch prediction.

The resu1ts of the catch projection are given in Figure 22. In the
text table below, three management options are listed, which are re1ated
to reference points on the Y/R curve (see Figure 22) as weIl as to the
level of fishing mortality in 1982. These options have to be eva1uated
in the light of the comments made in the following section.

Man"gement Options

SPECIES: HADDOCK Area: ICES Sub-areas land II

1982 Management 1983 1984

Stock Spawn. xx) option for Stoc' Spawn.
~

xx) Stod Spawn.
biom. stock F(4_7) Catch 1983 biom. stock

(4-7) Catch biom stock )
(3+) biom. x (3+) (3+) biom. (3+) (3+) biom. x

428 256 .142 49 FO•l 411 285 .18 56 390 265

F .39 92 335 215
max

F
1983 .14 45 405 290

= F1982

Weights in thousands of tonnes.
x) From maturity ogive.

xx) Expected catch estimated by the
Working Group.
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5.4 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 tonnes due to the eontribution by the good 1976 year elass in
1982. No further increase in spawning stock biomass can be expeeted
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 polioy is advisable.

5.5 By-Catoh of Haddook in the Cod Fishery

In setting the TAC for haddook it has to be remembered that a
:,oonsiderable part of the haddook oatch is taken as a by-oatch in
. the fisheries for other speoies (mostly cod) in Sub-areas land 11.

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

6. ABUNDANCE AND OCCURRENCE OF COD AND HADDOCK IN TEE AR]<;A AROmm
SPITSBEPC.:N (See Seohon 6.4)

Cod and haddook in the Spitsbergen area are not self-oontained stooks
but are part of the more widely distributed Aroto-Norwegian stocks.
The young, immature fish at Spitsbergen oan be eonsidered 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 beoome 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.

6.1 Cod

Catch statistios are available separately for the Svalbard area
(Division IIb). Landings reaohed a minimum of 10 000 tonnes in
1979 but have since been increasing and a cateh of about 25 000
tonnes is expeoted in 1982 (Table 3).

Age eo~position data are available for Division IIb separately.
In addition. the Group had the results of a Norwegian gro~ndfish

stock survey (Hylen and Nakken. 1982). The groundfish survey
provided an estimate of eod in the Svalbard area at the beginning of
1982. Fishing mortality oan be oaloulated by VPA. using age oom
position data for Division IIb oatohes only. However, such
esti~ates of F 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 oalibrate
the VPA. F values input for 1982 for age groups 2 to 6 were used,
whioh gave estimates of stook 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 Areto-Norwegian
stook. 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 correotly estimated the stock size. For earlier years, the
results will not be entirely free from bias due to migration. A
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Norwegian acoustic survey of the Svalbard area was made in 1976
(Dalen. R0rvik and Smedstad, 1977). Estinates 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 n~bers caught per 100 ton-hours fishing by United
Kingdom trawlers (Burd. 1982) have been plotted against stock nUEbers
calculated by VPA (Figure 23). A fairly good relationship is obtained
for age groups 4 and 5.

6.2 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

~

Figure 24 shows a plot against time of stock abundance from VPA of
age groups 2-6 combined, and the catches of 2-6 year olds. The fluc
tuations relate to the abundance of recruiting year classes. Recruitment
in recent years as estimated for Division IIb frcm international
O-group surveys and from USSR young fish surveys (Table 13) has been
poor. although there is soma hope that the 1982 year class may be
more abundant. The VPA can give only a general indication of the stock
situation 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.

~

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

Statement by Drs Babayan and Mükhin

The Soviet scientists considered it inappropriate to discuss the
cod in Division IIb separately from the rest of the stock of North-East
Arctic cod. They mentioned that unpublished mark-recapture data at
PI~~O show amigration 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.

7. rEFICIENCIES IN THE DArA 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 psroentage of the catch in Sub-area I
and Divisions IIa and IIb and total reported without age composition.

COD ~

SA I Div.IIa Div.IIb Total SA I Div.Ila Div.IIb Total

1980 7·5 6.1 50.3 8.2 2·7 7.4 4.5
1981 6.4 4.8 88.7 8.9 1.0 4.3 100 3·3

•

•
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tonnes12 825
2 600

14 500
5 260

Fron 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 followin~ countries have taken substantJal catches (more than
1 000 tonnes) in 1982, for which no length or age composition data
have been provided:

Faroe Islands
France
Spain
United Kingdom

'Further work should be done to improve ~isheries-independentdata
for stock abundance estimates on both ood and haddock. The surveys
should oover 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
bot tom-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
situation and for the historical record. (See Sections 4.2.2 and
5.2.2.)

If possible, the different laboratories doing age readings on !rctic
ood and haddock should try to calibrate their readings to see if any
differences exist.

•
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Tab1e 1 Teta1 nominal catches (thousand tonne~) by trawl and other gear für each area

ICES areas Sub-Area I Division Ha Division Hb

Cod Haddock Cod Haddock Cod Haddock

Year Trawl Others Trawl Others Trawl Others Trawl Others Trawl Trawl

1967 238.0 84.8 73.8 34.3 38.7 90.0 20.5 7.5 121.1 0.4

1968 588.1 54.4 98.1 42.9 44.2 118.3 31.4 8.6 269.2 0.7

1969 633.5 45.9 41.3 47.7 119.7 135.9 33.1 7.1 262.3 1.3

).970 524.5 79.4 36.7 22.8 90.5 153.3 20.2 6.4 85.6 0.5

1971 253.1 59.4 27 .3 29.0 74.5 245.1 15.0 6.6 56.9 0.4

1972 158.1 38.9 193.4 27.8 49.9 285.4 34.4 7.6 33.0 2.2

1973 459.0 33.7 241.2 42.5 39.4 172.4 13.9 9.4 88.2 13.0

1974 677.0 46.5 133.1 25.9 41.0 83.2 39.9 7.1 254.7 15.1

1975 526.3 35.4 103.5 18.2 33.7 86.6 34.6 9.7 147.4 9.7

1976 466.5 60.2 77.7 16.4 112.3 124.9 28.1 9.5 103.5 5.6

1977 471.5 66.7 57.6 14.6 100.9 156.2 19.9 8.6 110.0 9.5

1978 360.4 57.9 53.9 10.1 117.0 146.2 15.7 14.8 17.3 1.0

1979 161.5 33.7 47.8 16.0 114.9 120.5 20.3 18.9 8.1 0.6

1980 133·3 35.4 30.5 23.7 83.7 115.6 14.8 18.9 12.5 0.1

1981 90.9 45.1 19.0 17·9 77.4 167.9 20.9 18.7 17.2 0.5

1982* 54.9 52.6 8.1 13·8 61.7 172.0 13.9 13· 3 24.7 -

*provisiona1

...,
\J1

I



~ COD and HADDOCK catches (thousand tonnes) end total trawl eIfort in Norwegian
units

AREAS SUll-AREA I DmSION IIa DmSION IIb Total
Trawl

CPUE Ct Trawl ~5fort CPUE Ct Trawl e5fort Ct effortYear x 10-3 x 10-3 x 10 x 10-3 x 10-3 x 10- x 10-3 x 10-3

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 1.24 135.2 109.03 8.7 269.13

1980 1.92 163.8 85.31 1.49 98.5 66.11 12.6 158.69

1981 2.06 109.9 53035 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) (63.69)

* CPUE f1gures ma1n1y for the first 3 months of the year

•

!-'
0\
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COD. Total nominal catch (tonnes) by fishing
areas (landings of Norwegian coastal COD not
included) •

•

Total
Year Sub-area I Division IIb Division Ha catcho

1960 375 327 91 599 155 116 622 042
1961 409 694 220 508 153 019 783 221
1962 548 621

)

909 266220 797 139848
1963 547 469 111 768 117 100 776 337
1964 206 883 126 114 104 698 437 695
1965 241 489 103 430 100 Oll 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 1 197 226
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 1 102 433
1975 561 701 147 400 120 276 629 377
1976 526 665 103 533 237 245 667 463
1977 538 231 109 997 257 073 905 301
1976 416 265 17 293 263 157 696 715
1979 195 166 9 923 235 449 440 538
1980 168 671 12 450 199 313 380 434
1981" 136 350 16 637 245 343 398 530

*)Provisional figures

Expected Catches

1
1982 107 000 25 000 234 000 366 000



ceD. Nominal catch (tonnes, whole weight) by countries (landings of Norw~gian cOAstal
cod not included). (Sub-area I and Divisione IIa and IIb combined.)

Data provided by Working Group members.

Faroe German Germany Unlted Tot"l ,,11
Year Islands Franoe Dem.Rep. Fed.Rep. Norway Po land Kingdom USSR ethers countrip~

19'50 330'5 22 321 9 472 231 997 20 141 175 213 400 351 622 042
1961 3 934 13 755 3 921 6 129 266 377 - 156 113 325 780 1 212 76.3 221
1962 3 109 20 462 1 532 6 503 225 615 - 175 020 476 760 245 909 26r,

1963 - 16 316 129 4 223 205 056 106 129 779 417 964 - 775 577
1964 - 6 634 297 3 202 149 676 - 94 549 160 550 585 437 695
1965 - 526 91 3 670 197 065 - 69 962 152 780 616 444 9.30
1966 - 2 967 226 4 284 203 792 - 103 012 169 .300 121 483 704
1967 - 664 45 3 632 218 910 - 67 008 262 340 6 572 605
1968 - - 255 1 073 255 611 - 140 367 676 758 - 1 074 0~4

1969 29 374 - 5 907 5 343 305 241 7 856 231 066 612 215 133 1 197 226
1970 26 265 44 245 12 413 9 451 377 606 5 153 181 461 276 6.32 - 933 246
1971 5 677 34 172 4 998 9 726 407 044 1 512 80 102 144 802 215 689 046
1972 1 393 8 915 1 300 3 405 394 161 692 58 382 96 653 166 565 267
1973 1 916 17 026 4 684 16 751 265 164 843 78 608 367 196 276 792 61)1)

1974 5 717 46 028 4 860 76 507 267 276 9 696 90 694 540 8011) 38 453 1 102 4.34
1975 11 309 28 734 9 981 30 037 277 099 7 435 101 834 343 5601) 19 368 829 377
1976 11 511 20 941 8 946 24 369 344 502 6 986 89 061 343 0571) 18 090 667 463
1977 9 167 15 414 3 463 12 763 366 962 1 064 86 781 369 6761) 17 771 905 301
1978 9 092 9 394 3 029 5 434 363 068 566 35 449 267 1381) 5 525 696 715
1979 6 320 3 046 547 2 513 294 821 15 17 991 105 846 9 439 4"') 538
1980 9 981 1 705 233 1 921 232 242 3 10 366 n5194 8789 380 434

1981* 12 825 2 600 296 2 227 277 818 - 5 262 83000 14500 398 530

....
0:>

I

* Provisional figures 1) Mu= ood inoluded

•
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Table 5 COD. Catch per unit effort

(tonnes, round fresh)

Sub-area I Division IIb Division IIa

Year Norwai) .U.K. 2) USSR3 ) Norwayl) U.K. 2) USSR3) Norway1) U.K. 2) Non-öY4)

1960 0.075 0.42 0.105 0.31 0.067 3.:

1961 0.079 0.38 0.129 0.44 0.058 3.-

1962 0.092 0.59 0.133 0.74 0.066 4.(

1963 0.085 0.60 0.098 0.55 0.066 3.:

1964 0.058 0.37 0.092 0.39 0.070 4.6

1965 0.066 0.39 0.109 0.49 0.066 2.:

1966 0.074 0.42 0.078 0.19 0.067 4.:

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.:

1969 0.113 1.00 0.135 1.17 0.094 5.:

1970 0.100 0.80 0.100 0.80 0.066 6.L

1971 0.056 0.43 0.071 0.16 0.062 10.E

1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5

1973 1.05 0.057 0.56 0.43 0.054 0.57 0.71 0.043 6.E

1974 1.75 0.079 0.90 1.94 0.106 0.77 1.19 0.028 3.'-

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.E

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.:
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.Z

1982..) 1.68 - 0.256) 1.30 6.4

*) Projected figures

1) Norwegian data - tonnes per 1 000 tonne-hours fishing

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

31 VSSR 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 1~)
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~. CO::J.
Catct per unit effert. Data frem the Lefoten fishery are given
in gutted weight with head off.

Norwegian vesse1s

Year Catch (kg per man per day werked in the
Lofeten fishery (Division IIa))

Gi11-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 180.3 304.3 127.6

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

1977 173.2 279.6 143.5
1978 237.6 381.7 134.6

1979 201.3 306.0 125.1

1980 169.9 207.8 100.9
1981 217.0 327.9 109.6

1982 199.1 753.4 252.0



Tab1e 7. North-East !rotio COD. Published maturity ogives

S01l1!CE: 1 2 3 4 5 3 6 6 5 7
PERlOD: 1942-52 1958-66 1966-78 1965-69 1975-76 1977-78 1977-80 1978-9 1980-81 1982

Age Peroentage mature

;
4 1 1 1 5

5 2 1 1 1 1 2 10

6 5 5 ; 4 6 6 34

7 3 7 1; 7 11 12 13 19 17 65
8 10 26 ;1 20 21 ;2 38 36 36 82

9 24 42 57 42 42 56 62 70 61 92
10 42 55 74 63 80 69 67 75 79 100

11 61 68 85 84 90 81 71 81 90 100
12 79 79 85 98 92 82 80 82 92 100

13 92 87 91 100 98 86 60 86 98 100

14 99 92 100 100 96 100 100 96 100

15+ 100 100 100 100 100 100 100 100 100 100

l\)

.....

Source of data:
1j Ro11efsen 1954
2 Ponomarenko. 1968
3 Ponomarenko 1980
4 Hy1en and Dragesund 1973

5~ Ponomarenko 1982
6 Ponomarenko 1981
7 Hy1en and Nakken 1982
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~ North-East Arctic COD.
Maturity ogives used in the
assessment.

PERIOD 1946-52 1953-58 1959-66 1961-69 1910-16 1911-80 1981 1982 1983

Age Per c e n tag e 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 59 51
9 24 33 42 42 42 62 11 17 11

10 42 48 55 68 72 80 86 90 86
11 61 65 68 84 87 90 93 95 93
12 79 19 19 98 95 95 94 96 94
13 92 90 87 100 99 99 99 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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Tab1e 9. COD. Resu1ts from the Norwegian groundfish survey
in the Barents Sea. Stratified mean catch in
number caught per hour of trawling.

YEAR CLASS
Year 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972 1971 TOTAL

1981 0.8 13.9 10.8 21.4 43.1 48.1 6.1 1.4 0.3 0.6 143.1

1982 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 groundfieh eurvey in
the Svalbard area 1981. Stratified mean catch in
number caught per hour of trawling.

YEAR CLASS
Year 1980 1979 1978 1977 1976 1975 1974 1973 1972 1971+ TOTAL

1981 0.1 8.0 12.8 4.4 1.2 3.7 4.1 0.4 0.2 1.2 36.6

Tab1e 11. COD. Results !rom the USSR groundfieh eurveye in the
Barente Sea and the Norwegian Sea. Mean catch in numbere
caught per hour of trawling.

Year AGE
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.e 10.6 2.9 1.0 1.2 25
1981 5.3 3.9 2.2 4.8 0.8 0.5 17
1982 3.1 2.9 1.7 0.4 1.1 0.5 10

Data proVJ.ded by Workir.g Group membere

Tab1e 12. COD. Stock numbere in millions at 1 January 1982 !rom rcES
C.M.1982/GI61 (Hylen and Nakken)

AGE
1 2 3 4 5 6 7 8 9 10 11 12 13

1 4 81 105 103 95 154 23 12 6 3 2 1



Table 13 COD Year class strength. Number per heur trawling

fer USSR Young Fish Surveys is fer 3 year old fish

USSR Survey No. per heur O-group survey index Virtual Pepulation No. of
Year trawling USSR (Logarithm1o) 3 yea:r olds x 10-6 ..
Class Sub-area I Division IIb Hean assessment All areas Division IIb M= 0.2

1951 12 16 13 - Average 791
1958 16 24 19 + Average 919
1959 18 14 16 + Average 730
1960 9 19 13 Peer 473
1961 2 2 2 Peer 340
1962 1 4 6 Peer 779
1963 21 120 16 Rich 1 582
1964 49 45 46 Rich 1 294
1965 <1 <1 <1 Very paer 0.01 0.00 177
1966 2 <1 1 Very Poer 0.0, 0.01 115
1961 1 <1 1 Very Peor 0.06 0.00 197
1968 1 1 5 Paar 0.02 0.01 405
1969 11 6 9 Peor 0.31 0.21 1 016
1910 14 86 16 Rich 2.54 2.10 1 818
1971 31 24 32 Average 0.38 0.42 524
1912 53 17 40 Average 0.62 0.14 620
1913 14 5 46 Rich 1.33 0.10 616
1914 6 1 4 Poar 0.35 0.01 372
1915 93 4 62 Rich 0.97 0.08 794
1916 4 <1 3 Poor 0.15 0.00 241
1911 2 1 1 Poar 0.51 0.24 (115)
1918 1 3 2 Peer 0.28 0.36 ~257~1919 <1. 8 ' '3 Paor 0.44 0.68; 190
1980 «1) «1) (<1) Pear 0.17 0.23,
1981 (<'1) «1) «1) Poer 0.11 0.14
1982 .. 0.73 0.37

( J = estimated

*) USSR Hurman ced included far 1914-1918
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Tab1e 14. North-East !retie COD.

Cateh in numbers ('000) from VPA.

_.. -_.- --._.. ,,- ..

1966 1967 196.'\ 196'1 1') 7U 1971 1972 1973 1974

3 559.57 34467 37C9 23 (7 7164 7754 35:>36 2'14262 911155
4 55644 16uU4iS 1 74585 24545 llJ792 13739 4'431 131493 437377
5 34676 69235 267961 7. 311511 25813 11831 261;::'2 61001 2 U772
6 42539 22lJ61 1,J'/U51 lö12W 137h29 9527 12Ub9 2U569 470U6
7 37169 26295 26t 01 '1'1363 9t>47. L 5929 ( 7'118 724R 1263 C
8 185UlJ 25139 1639'1 2(91)9 3192lJ 520lJ3 34<1b5 &32<1 437U
'I 51.77 11323 1159i 134 (,;, b933 1 öl 193 22315 1913 ( 2523

lU 14'15 232'1 3t>5'l 5092 3249 2434 4''/2 4499 :>607
11 3110 687 657 1913 123<' 762 1215 677 2127
17 4lJ3 316 122 /.14 26u 416 .$:)3 105 322
13 77 2ö 124 121 1 16 14'1 315 SI 151
11. 9 4u 7lJ 23 3\1 42 121 59 113

15+ / Ci 14 46 46 35 25 4L 55 62 I
I\)

1 ur Al 2519/6 35217'1 012079 574()26 323/02 17ulJ61 191(,22 547596 8L: 71Hl5 \,Jl

I

1975 ,,,,70 '",71 19'1/l 1979 190u 11/01 1<;t2

3 45287 115337 's'i594 7 il.~22 116 LL 3911 34 (6 ~46 1
4 5979iS 114341 1 "ooU? 454,;u 774lJ4 17UOt> '1/,36 21<'67
5 226646 71/'19:- 13()~35 >:s.'!4<}5 43677 ·~19il6 7. lbYIl 21329
6 1111507 11 ö230 ~2975 :>61:\23 31943 4iJLJ61 63349 337112
i' 29522 471H2 61 a'l 25417 10815 17664 2171S6 45311
l, 9353 1.5\102 ? 3330 3187.1 ö274 7442 '11/40 7774
9 2617 4 L51 565'1 94 U; 1 L974 35 Ul 4269 254 I

llJ 1 5:>5 936 1571 1 <'27 1785 3190 1.Hl 532
11 1Y2R 55.~ 61 L 913 427 678 ·'\<12 223
17 575 442 271 446 lU3 79 1 u9 1 51
13 231 139 122 741! 59 24 37 46
14 15 20 92 4<1 3;; 26 3 1

15+ .57 5~ 54 51 45 R 1 5

Tur ,\l 496126 46:>94"0 4911'151 3396u'l 2LJu27.4 17~669 135227 1411411



Table 15. North-East Arotio COD.
Fisbing mortalities from VPA (M. 0.2).

1 '101> 1'I6r 'J y()u 1'11>'1 '1'1(') 1Y71 IN? 1',';5 1'174

? L. u4.! L. L·~ l.. l. L7.4 l. l,;;'~ 'J. L41 'J. 121 t. ij'J 1.1'11) 1.214
4 lJ.1Ll4 u.152 u.f:IJ( lJ. ,'7.1 LI.14? LJ.'"ß lJ.lol u. 1 ~"y U.4'1b
~ '.212 L.1 ~ 1 L. 4 fJ,~ 1. 4 111 l. ~ ~~2 L.7.2/1 (. (~" t I. 35~ L. 53 i'
6 ,].3/9 <J. 2 d;~ u.l.o( 'J. 55; l). S 7'1 LI.? SO lJ. jo,.Ji.. v.39i' u.,iJl.,. (.465 1.4 ?I L. 4 1~1 l. ;'(,~ lJ. 1>1 '! L.511l 1• .5'14 1.41 ) L.445
/) 0.'1,6 u.o/)o IJ. ,7.L oJ.97 ( LJ.IlS( IJ. :s2ü u.vo7 ,-,.6.56 L .41,3
9 L. b!l 'J 1.11:'5 I. il>4 1.'137. l.'I5Y l. Y3 L 1. '17 I. l'( 1 L.4 13

'li, (J.7IN 11.1,10 u.(7.:> u • .,.4.,. IJ. 'IllJ U.7I'I 1 • t! (~ 7. ". (13 u.'1S7
11 1:.460 c. dli~ t. ,3~ 1.12,~ L.636 l-.6!J'-I 1.<! j b 1.576 L. '113
'I;> 0.016 'J. ~i:i'l LJ.3" oJ.71.2 LJ.432 u.401 u. I 1.11. u.635 u.bul
l?- 1.616 L.Il{,4 1 .15'1 1.77.1 v.4f>e l.4i'1. t. II".~ 1.341 1.739
14 U.:HIJ 1).15lJ u.tl.u 1J.f>t':LJ O.54LJ U.34LJ I/.'J'I V u.31u U.7Lu N

15+ [.51·J I. /5 l L. 74 L L. 6.\ L L.S4\.; v.~4 L 1.>111 j. 31 1 I. i' oe 0'1

I
F( :>-1 u >,ll (J.,u2 01.,1'1 U. ,40 u.7'1'1 L.l7.':> iJ.,,j5 u •. '07 <.1.506 u.555

'IY 75 1""0 '1'17 i 1971> '1'179 1911u 1 '101 1'107.

7 L. Lil4 l. 'I /)S L.1<'5 l. 110 C. L4 L U. t25 I. t15 I. L5 1~

4 0.211 11.313 u.,,,4 u.7.Uo lJ.15\1 lJ.1 u, U.ui'7 u.1? U
5 l.522 C.4:n· l.iS'I 1.66~ l:.~1 ~ LJ.7.52 I. Ii P 1.25 I
6 U.7ul 0.1.,73 U.uöo ,J.1l6LJ lJ.530 0.527 U.,~'I , u.4 ö LJ
7 I. i' LI. L.695 I. oll Li L.K5'! (J.bX?' L.651 1.0 III 1.39 [
b 11.7lJ3 lJ. ,)/S.S U.'1lJb u.\>41 u.7lS1 LJ.7~u lJ.'n.>7 lJ.43u
9 l.614 L.174 1.21." '1 .?7.~ 'I. Ln'l l.946 1.4/ja I. i5 I

10 U.4b6 0.1.4~1 u.7;'1> 1.lId4 0.'124 1 .13'1 1.2, /S u. ( 5LJ
11 1.115 L.!J 13 (.b a.:, 1.l'/2 1.316 1.;> 1 l 1. <!,4 l. 751

I 1<' O.oöl U.öS'J u.236 1.312 1 .111'>l lJ.907 ['.<>29 u. 7 5u
I 1? 1. 2 S5 L.347. L. 61 ;~ 1.. 14 'I L.5k6 1. (53 2.44 (j I. 6u I
I 14 O.<lbÜ iI.43U U.40u lJ.53LJ LJ.56LJ O.56LJ U. 54 Li u.44üI 15+ ['.861) l.OL 1..4 iJ L t. 5 ~~ L. 0.56 U LJ.56 L I. ~4 G t .44 I

i f( 5-1U>,U (J.017 U.b44 li. ö30 U.9H LJ.71/S U.711 U• ..lu7 u.5(,/SI
I '---._,,- "-. ....._-_•.. --- - e--- --·---eIL---.._~___._,__.__ --_.- -_#_-_._---_._- '--,"---- - -'..._--------- "-i ."

I
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Tab1e 16. North-East Arctic COD.

Stock size in numbers (1000) trom VPA at 1 January.
Biomass unH: tennes.
(The biomass estimates are not corrected tor SOP discrepancies.)

'1/00 1 "oi ·.Vi)o 1YI)"- .,."/u 1<; 7'J 1 Yt7 1973 1V/4

3 1)~3)41 12 (1.1~54 'I i' t1 W 117.7"j r, 1 y il 7"1 4L4o}L'/ 1 1"1 ),1:>3 1 d 1 li" ?,/. 52.$.~ 18
L b2 3ul 6 124)'JQ,j "IIJI. lfn U5'12u b'J79!> l':JL'J?? 524~,,3 7Yo}65u 1l2.52lJ':J
5 1 99 I) 6 4S'JYl4 '1/~Y?b b,S42 ")7 :''11 '11 t,379l· 1144) () ;:Z/.i'So 5~o293

t 1476U5 152414 .>141/1.5 Li ,,/;>3 ;,4o)u2 49l;~~ 41 ~,. J u95'], 12Y235
j' 1 1'I4Y6 ;</':17.(> ~1;~5 L.' 'H;'J?7-S 2,~ a l3y '16 I?':J I :sä44 231'12 3 aS11
!l 4oöu6 jo.576 4/. 2? I 4ö':J.lY ba4d ',tiJ4'/lJ 7öl,,? 192 11 5 1~4tl6

9 11224 J.'!i'" ;~ ~v5 i' ll,;>~ 'i~72~ i' 17 U. 3~y~3 ':>2i\41 ;>344
lu 3211 40)4 (7"su '1i;7.4 ),,:;1 "9.>3 7u"ll '1624 Y/s1l6
11 '1129 '12\14 1 j 34 3 eh, 21!5'1 'l762 1 /jb~ lt-91 3863
12 \1,7 )65 4" , IlY, ,>'I ~ 123'1 ( 1>2 453 77ö
13 1 ,i5 423 19t> 257 311 432 u4l ~ (." 197
14 .57. tlj '140 :;1 102 16(, 22 .:.. 243 1110

15+ 24~ 7. ') 90 1 17. n '15 ;'3 226 134

Tur Al 7.l7.7"J u{, 529Yo3( 2':J)4(6ö lo53c.l27. lL37 /.7'1 '164633 1653.517 7. '1'1o}567 24,,(ülJU N
-./

Sf' Ai,;~I. sr. 2~~76 51.5.5 L ~1.1 R~ .1\1571 54775 52592 43':J66 .5U927 23904
Total Biom. 3026463 3656463 3960021 3419435 2427779 1670350 2051996 2971617 3069018

SSB 147768 175059 185914 222216 257826 - ---~70s01'- 256070 196833 152646

1 '115 ln" '1'177 19;' i; 1'17'" 19i! 1"",1 19i12 1983

3 02uu45 616413 .5iu;)6u 7\1474." 24u561. 17)!,0? 7. 56o'lH 1.,.123u**********
4 34o-';'/l 4 ,,6;H2 42 Ii 9\1 761941 57'17.1u l,~>ll Y4 13Y,;u2 2u71.91 14ü930
5 0(9603 27.'I)Qö 2/.,,43"- 1'1\1:':51 'I i /15 [,L 4144 Li" 1.5Y4Yl 1 [5947 15 (:;79
0 7. 51>032 7.ilül\l.5 "' 'I 0292 lu(l:.u /,4142 " u,)lj93 2~7.s49 15564 öl555
i' 63 I l2 1 14235 1.>67l4 4i'941 :.: /115 412il'1 5"11>42 I ;.5t·7~ 4li414
/$ 202u4 2':>/94 42':JöY )0/ u2 100?1 1 B6i 1 i'21JIJ 22"ül !S)24G
9 6316 .11 <11 I~Oo'i'i ",4(')7 11>11 x 1\22'1 5>142 5246 12143

1ü 4507 ?,,?~ 3u93 7.1u? 321 v 51>92 l",<,iu 1 L9Y 2ü29
; 11 31 If: 2j4t, 1472 117':J 63 L 1 1"5 1J~5 461 425

i 12 1270 634 141'1 65'1 16ü 13" I. ':>5 312 178
13 349 52ö t'1l'i 'llil 14':> 41 43 111 121

I H 26 ;n 3uo 1211 91 66 11 3 sc.
15+ 7U 166 l11l 136 115 7.L 4 15 1 C

! T01 Al. 1'132143 1754ulJ2 1~6Y1i'2 14Y254j 11,,,6:54 '14384.,. J71h1 (ISS6,3

I Sf'A.IN. 51. 254,-,u 2'J796 S6'1·~5 5 Lll, 36",65 31423 81047 lu71'63

i Total Biom. 2734444 2513463 2164050 1913362 1565160 1462778 1454414 1418003

I SSB 137308 146226 246604 237233 163688 1:50768 258316 - 376993--
<- •••.•_.~ .~. --------
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Table 17. North-East Arctic COD.
Input data for catch predictions.

LIST OF INPUT VARIABLES 8Y ,AGE GkOUP:

AGE HOCK SIZE F-PA TTERN M
MATURLTY

OGI VE
WEI GilT IN
THE CATeH

WEIGHT IN
THE STOCK

3 100000.00 0.1300 0.200 0.0000 0.6500 0.6500
4 148930.00 0.2700 U.2LlO 0.0200 1.UOOO 1.0000 •5 150379.00 0.4700 0.200 0.0500 1.5500 1.5500
6 67555.00 , .o.71UO 0.20,0 0.1500 2.350U 2.3500
7 48414.00 0.9300 0.200 0.3300 3.4500 3.4500
8 85240.00 .1.1700 0.200 U. 5100 4.7000 4.7UOO
9 12143.00 1.3400 0.200 0.7100 6.1700 .6.1700

10 2029.00 1.4000 Ll.200 0.86UO ].7000 7.7000
11 425.00 1.3700 0.200 0.9300 9.2500 .9.2500
1i! 178.00 1.2400 0.200 0.94UO 10.d500 10.8500
13 121.00 1.0700 0.200 0.9900 12.5000 12.5000
14 :>O~OO 0.8800 0.200 1 ~-OOOO '13.9000 13.9000

! 15+ 10.01') 0.8800 0.200 1.0000 15.0000 15.0000

-- -- - --_. ----- -------- .-._--- ---_. ------ - -- -- _..



Tab1e 18 COD biomass (8+). Spawning stock biomass from maturity ogives end
recruitment at age 3, originating from the spawning stock for 1946 to1976 (79).

-

xl03t x 103t xI03nos. xl03t x103t xl03n~s.

Year B (8+) Sp. stock Recruitment Yeax B (8+) Sp. Stock Recruitment

1946 4 094 1244 468 1965 214 97 170
1947 3 383 1 073 710 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 1611 549 1 593 1969 473 194 1016
1951 1 479 463 644 1970 471 251 1 821
1952 1 195 327 273 1971 68; 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 ;69
1956 1 010 312 685 1975 218 123 794
1957 942 289 791 1976 233 150 243
1958 1 028 307 919 1977 313 246 (165)
1959 870 ;46 731 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

I\)

'"

I
i
I
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Table 19 F,ADDOCK. Total nominal catch (tonn~s) by fishing
areas. (Data provided byWorking Group members)

Year Sub-area I Division IIb Division IIa Total

1960 125 675 1 854 27 925 155 4;4
1961 165 165 2 427 25 642 193 234
1962 160 972 1727 25 189 187 10:8

1963 124 774 939 21 031 146 7!.4
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 4E5
1968 140 970 725 40 031 181 726

1969 88 960 1 341 40 208 130 509

1970 59 493 497 26 611 86 601

1971 56 300 435 21 567 78 302
1972 221 183 2 155 41 979 265 317

1973 283 728 12 989 23 348 320 065

1974 159 037 15 068 47 033 221 138

1975 121 686 9 726 44 330 175 1(2

1976 94 064 5 649 37 566 137 279
1977 72 159 9 547 28 452 110 IS8
1978 63 965 979 30478 95 422

1919 63 841 615 39 161 103 6Z3
1980 54 205 68 33 616 87 889
1981* 36 851 455 39 531 76 837

*Provisiona1 figures

Expected catches

I 1982 22 000 27 000 49 000
. :...-...---'---_-1--_--1--_'----_



T"bl.. 20 HADDOCK. Nominal c"tch (tonnes) by co'.tntrie~.
(Sub-area I and Divisions IIa end IIb c('rnhin"~)

(Data provided by Working G~oup membprs)

Year Faroe German Germany
Ia lande France Dem,Rep. Fed.Rep. Nor..."y Po land U.K. USSR Others ,Total.

19'50 112 - - 5 597 47 263 - 45 469 57025 125 155 6511961 295 220 - 6 304 60 852 - 39 650 85 345 558 193 2341952 83 409 - 2 895 54 567 - 37 486 91910 58 187 438
1963 17 363 - 2 554 59 955 - 19 809 63 526 - 146 224
1964 - 209 - 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 48710 74 161 778
1967 - 1 208 3 1 705 51 954 - 24 158 57 346 23 136 397
1968 - - - 1 e67 64 076 - 40 129 75 654 - 101 726
1969 2 - 309 1 490 67 549 - 37 234 24211 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 15 776 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 32 408 166 534 2 501 322 626
1974 925 3 601 454 23 409 66 164 3045 37 663 78 5461) 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) 5 356 137 265
1977 213 1 510 144 4798 40118 - 10 '176 I 52 2101) 287 110158
1978 466 1 411 369 1 521 39 955 1 5 766 45 8951) 38 95 422
1979 343 1 198 10 1 948 66 849 2 6 454 26365 454 103 623
1980 497 226 15 1 365 61 886 - 2 948 20706 246 87 8891981" 381 100 22 2 396 58 856 - 1 682 13400 - 76 637

.. Provisiona1 figures 1) M'=a.n haddock inc1uded
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Table 21 HADDCCK
C2tch per unH effort

Sub-area I Division Ilb Division Ila

Year
Norwai l U.K. 2l Norwayl 1 U.K. 2 ) NOrwayll U.K. 2 )

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 - - - 0.37 -
1982* 0.44 - - - 0.53 -

*lprovisional figure

1lNorwegian data - tonnes per 1 000 tonne-hours fishing

2lUnited Kingdom data - tonnes per 100 tonne-hours fishing





Table 23. North-East Arotio RADDOCK.
Fishing mortalities from VPA (M • 0.2).

1Y1.>6 '1'J6t' 1'i6:; 19f>'i '1'1, l 19,1 'I ,>,i 2 llj73 'I 'J74

3 li.l26 U. u6;~ u.u31 u.l.;2 i.J.loo ".1,23 \J.2,,1 u .. ii..7 u.21J9
4 (.!J ~!i l.3 C,\.. l.4 G2 L. 1 4 '; t....? ~~ L.26(l l.i,,3 t .. 5Xf) L. ~ L3
~ 0.:>/5 lJ.47.f lJ.,:>4 u. ~ :){.J u.21)( u.1M_ 1 • .),9 v. ';4" u.4u4
6 G./22 (.494 L.461 t.5~'J L. ~ ,{, c. 14::i (. 'Je, 7 1.466 (.67(,
i' O.ll"O d.,lu '. u .,,:~ '>' 'J.I.. 1 :> L.4 ~2 u.4 'I" u. I.16 v.;' 112 u.573
l\ L.4')7 (. '54 l. 66 L (,.42:, (,.47. IJ ~.314 I." I<; (.11\2 (.499
9 0.436 11 • .5:>3 Li.45'1 v.4.s.s 1J.31)2 u.311 IJ.4.>ö u.2v7 u.437

1 (, L. :;,9 1.':1 ~ (.56;! L.41 j' L• .s 5') L. 25:l I. e,~6 1.167 (,.712
',1 U./Yd 1J.,6.; 1i • .51l1 'J. 24 'I t; .1.1." 11.3<13 lJ.414 u.i' lJ6 U.5L12
12 (.295 C. <l3( 1. "0 L l. 2 t(~ C.232 L.64, I. 'i/? 1.244 (,.141
13 [J.ouU J.<>I)" U."oJlJ LJ.'.uU u.4;)u U.4uu v.,)u!} u.3iJu U.6(JO

14+ (." 1,lj G.6lJ(, (." l) I" l. [, IJ ( l.4 CL L.41j( (." ll' I.::'. C( Li. 6 OL

FC 4- n,u \).621 .J.4 B d. 51 0 <.1.41)2 1/.35lJ 0.7.54 v./u5 0.574 lJ.476 .....
-l»

I

1'11S lY76 1';77 197'; ',';7'; 1YJU hö1 19157.

7 (.250 l • .5 (6 L.ollS L.272 (J.lg'l U. (24 l. l26 (. (2 (j

4 U. 52 7 U.l>21 1.139 U.446 U.334 U.16V !J.B1 u.1UJ
5 (.431 L. 57.il L.1l52 l. 6ti 1 (,.4n (,.356 (.228 (.16 (
6 U.419 .J. ,16 1l.39u u.374 (,.514 U.74, U.2'15 L.1I:IU
7 ( .495 L.713 l.37 v L.456 (;.391 (.15t< l.'I25 l.l,H
8 0.3.53 U.l>,)'i U.434 u.2U2 U.7.71 U.45U v.142 u.13lJ
9 (.21 ? L./42 (.29/ l.467 (,.161\ l.17~ L.2:>2 1.13 l

Hf G.154 LI. IID "'.491 iJ.240 u.31l> 1.1.137 U.U76 "'.13'"
11 (.374 (;.564 2.2 U/ L. 71 'I G.41l3 L.295 L. l73 1.13 l

l 17 0.134 1.244 U.40Y u.3ö? U.)7U u.62~ U. 1'i Ö ".13u
I 13 (.3 L(, L.50L l. ~ lJ (, (,.6 uL li.475 (;.475 1.3lJl" 1.13 Li 14+ 0.3liO J.~tlu u.50U U.6.jiJ u.4 7~ U.4/5 U• .5uO u.13iJi
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Table 24. North-East Arctic HADDOCK.

Stock size in numbers (1000) trom VPA at 1 Jsnuary.
Biomass unHI tonnes.
(The biomass e~timates are not corrected tor SOP discrepsncies.)

1'>'(,(, 'I 'Ibi '1'16,> 'II.)()Y 1'17u 1 '111 1y l;> 1'173 1'174

3 Z47.,'IPO 2911 n 1~)('/~3 1/7.1 L 11,4'1 (" 95:q ,. 1 t~21 <: I, 2'1111.4 56569
4 70''11 1 hu45 22.$'16\1 1')(,"1. 17.1 ZLJ "130.5'1 16')01 05dLJ1j 17::.272
5 156i'.$~~ 4ö41 1 Lo124 1 ?2612 11lJ 16 9.247 11126 42790 29 L849
(. 61146 7;'21)2 2U10 4\1'14ö 6u,50 132ö ~",,19 2J1 jl 1.S672
i' 112-;4 24:.1 'J 36 LS, "165~ 2.$'171 2 'I :l/i' 51,2 1 i'59 1 l367
lS 161 , 41 .;, 11'15<1 1,'71> 03Ul 17.4,ö 1 () 1.57 27~'4 1064
9 1.$49 Jj (I. 1 '154 ; Ll~2 1133' ~!.. ,;~ 74,4 71 ~',~ 19 (,7

11, c,j4 '114 4(,3 lUB 2i.>/jö 5(;40 7uJ2 371.6 4375
11 ~6P. 3')1 47/ 21e> , I. i 1541i 3'1 '13 g63 2594
17 lu7 130 'I d 1 2:;6 130 7.'J'I \136 1770 575
13 19 65 /.4 47 ., 7~ ') l 12<1 7 ~?, 11 19

14+ 17 1f 40 i' ,;3 13 ILJ2 55 346

TOTAL '52529 6114 ,~d 42.$12lJ 23927~ 29 l55 " 217743 122 ("öl 1 L1 15(,4 5567 ü C VI

$PAwfl. $I. 116354 J44lJ4 <,/42U'/ 075<'/', 744:32 6US"'" 51.>öl '11,97 1 (,5978 VI

Total Biom. 713770 713563 644190 477595 422987 385341 1031197 1050220 859406
SSB 190294 202135 227128 220967 210696 180267 167817 151409 230768

1 '17 5 1'i7e. 1 'In 197d 1 '17'1 19dLJ 1 'J ,,1 1 \lö2 19133

3 4'}f.23 ,x7.42 131 (2,' 21 ,~~ :~x 227312 2R736 7. liS'I4 55423**********
4 37''17 31/62 3'112 )124u 13025' 17 L2.16 22'Je1 1 "668 44478
5 1 06ul R 11$ loS 13',7'1 '12uLJ 2 '1'19' 79<554 11 <:I6iJ6 'l6492 1234lS
6 159lJ62 )6421 1l/'76 4R>l2 .389 ~ 151,2 " 4~iJ l7 77442 115 l6
7 5'104 6'035 27573 4864 27511 19U:. 9024 21916 5296lJ
I' 471$5 29R6 34.$5'1 " )5>l'l ;:,25 152~ 1~~4 6\1,4 2 lou>9
9 529 ZulJi 133U 1ö220 1 iJ426 1576 "i5 \1/'0 4999

1 l 1 u 1.R ~5 L 1 L95 x LI/ '1351 7210 1 ld3 5 ((, 682
'11 1/58 lu7 11 :> 549 sn S5JlI 5149 lJ22 364
le 1286 1/9l 33 L 11 21'1 261 34 L1 3'121 591
13 224 'J21 234 1 1'1 () 1 Ul n4 n05 2l!18

14+ 3\1 LI 12.s 27? 157 1 53 43 'IIR 5 77 H26.,.,

TOTAL 36d41>6 259114 2542U'1 33uu-;3 4233\1'1 3121LJU 230"47 2u'J\lu:;

.2~2~ 125'11~ 11'11l57 71'133 47 llj 4 4134 L ,27;S7 7324'l B6U65
702291---- --373-624

....__ ._ .. -
451670-' 42818-5---'-- ' -

I
Total Biom. 523030 378312 454933 454195

SSB 306195 335774 216642 152631 124776 140986 197030 255895

I,------------,- '----~ .. _-_ ... -----,-- - ". -_._-,. _._-'- -, .._._----_._---_ .._---_...-
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Table 2~. North-East !rotio RADDOCK.
Input data rar catch prediotions.

LlST oF H,PUI VARIABLES SY AGE GkOUP:

AC,E STOCK SIZF. F-PATTEIW M

MATu~ITY

OGI VE
WElLHT ltl
THE CATCH

.. EIGHT lt.
THE STOCK

------------------------------------------------------------------------
3 5 OO,jU. OL l.13ül l.2 Ul l. (,I,I.;G l.06UI, l. 66 C(,

4 444/d.00 ü.6SuU u.2 UU O.üSlJu 1.U30U 1.03UU e5 12348.0L 1. ü40l l.2 L l l.23:..1. 1 .7'70 L 1.79 UlJ

6 115u6.00 1.1/UlJ u.2IJO 0.S5uO 2.~!lOU 2.3lSJU

7 5296li.1Jl 1.120l l.2 Ll (. ·~lSl,c. 2.lS6(;() 2.360L

<l ?OO69.uU LJ.'Hull u.2 uU U.\louU 3.330u 3 •.BOu

9 4999. UU L. >lS lJ l l.2 l L 1. I, uc.,u 3.7U(;') 3.7Ul.c.,

1 u 602. ,lU U.d5uU u.2 Uu 1 • UUUO 4.410u 4.41 ;)U

11 364.0u l. 1\5 (J l l.2 LI. 1. ULl. C 5.40Uli 5.4 uU lJ

12 591.LJU u.dSuU U .c~ IJU 1 • uuuU 0.7U<1U 6.7Ullu

13 21\1 >I. 00 1..IlS Ul l.2 ('l 1 • c.:"l. V j'. 4lJL I, 7.4 uLu

14+ 2026.0U lJ.d5uiJ U.2lJU 1.UuUU 1l.uUOU <I.uuOU



'I'ab1e 26 HADDOCK.
Year olase etrength. The rrumber per hour trawlir.g for
USSR Young Fieh Surveya ie for 2 year old fieh.

Year USSR Survey No.per hour Q-group survey Virtual population _,,*
olase trawling Sub-area I index ~o. of ~ year elde x 10

1957 9 242
1958 4 110
1959 14 241
1960 40 276
1961 50 ~19

1962 ~ 100
196~ 9 243
1964 12 291
1965 <1 7 20
1966 <1 <1 17
1967 1~ 42 164
1968 <1 8 96
1969 69 82 1 032
1970 ~~ 115 291
1971 ~ 73 57
1972 9 46 50
197~ 8 54 58
1974 ~5 147 131
1975 96 170 218
1976 1~ 112 227
1977 1 116

m~1978 <1 61
1979 <1 69
1980 <1 54
1981 «1) ~O

1982 90

( ) = Estimated H = USSR Muxms.n haddock Included for 1974-77.
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Tabl~ 27 North East Arotio COD Division IIb.
Summarised VPA results.

F stook size No.xl03 :Biomass t. Catohes 1;onnes
Year (2-6) ~ (2-6) ~ (2-6) Aga (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 -

304 124 89 385 9479? 94.3\
1976 .368 150 761 116 837 35 598 -45 064 7.?'0.-
1977 .118 95 054 101 604 5t~08 68 803 84.2
1978 .283 30 866 29 141 5 203 6 955 74.8
1979 .096 30 591 23 593 1 473 2 731 53·9
1980 .265 47 194 26276 4 029 5 562 72.4
1981 .328 46 372 32 530 3 961 5 332 74.3
1982 .692 33 743 35 253 19 518 19 826 98.4



0:-6'

o;;-~-:
L_ ".:'::,

O~·4~
~._~"; -'

O~':~·
~ ·-f-

O;lC
Lj*



•

•





~~"il.05- _~_,_l- --7--r-X,~- ~-,---:-.-r-;~-,---'- -1-h+~,...-.~-:?1

:~~.•;::~~':'~':;:~=F~lli~"t' 4 fi- '!'~'T\'rcl:: 1.~-:: !-'+ (82~) (.81){~8Q) . -l:-;-~, -1 ";~:.:.=(~~,o - L-: -:-; ) ..:'j,-:CL :1''-., l-~.
, ., .1.:. ,._

I-·~':""·-~--::';

r - :'; ..L..-'-...,;.__I--'-__-1-'-'"-"J.;..,;-'-+4-'1-'-'-"J.o-'-4""'...,;.Lc.*"'.....=-"'l-'-"--'+-"'""-'"*



p:-~.-1:+::
r- - L.._;
I I I.'
.-'-.-.::::~

r· ~·f i;r" ~.;:;"~~





I, .. _-~._-~----_._.- .._---..._._-----

l,
l
I
1,
I
I

I

I
I
I
I
I
I

I
I

I
I
I
!

I
I·
I
I
I
I











1950 1955 1960 1965 1970 1975' 1980 Year



.',
i
1

. ~

Spawning stock ('000 tonnes)
• I



..... \







./





•

•

..





•

300

200

0.6

300

200

100

o



•

•



•

•

•



":,,"


