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2. TERHS OF REFERENCE

At the 71st Statutory Heeting, the Council decided (C.Res.1983/2:8:13):

"that the Arctic Fisheries Working Group should meet at ICES
headquarters from 26 September to 3 October 1984 to:

(i) assess catch options for 1985 inside safe biological
limits for ccd and haddcck in Sub-areas I and 11,

(ii) analyse the effect cf changes in the data sets of weight
at age and age at first maturity on the time series of
stock and spawning stock biomass. •
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3. NORTH-EAST MCTIC COD

3.1 Status of the Fisheries

3.1.1 [andings prior to 1984 (Tables 1-3 and Figure 5A)

The revised figure for total landings in 1982, 363 730 tonnes, is
1 139 tonnes less than the figure used by the Working Group in 1983
(Anon., 1984a), but 63 730 tonnes in excess of the TAC. Provisional
figures for 1983 indicate a further decline in the landings (Table 1),
the total catch of cod in 1983 amounting to 290 000 tonnes which is
18 000 tonnes less than anticipated by the 1983 Working Group and
close to the TAC of 300 000 tonnes. Prom 1982 to 1983 the catches
declined in all areas both for trawl and other gears. The most signi­
ficant reductions were observed in the Norwegian catches by conven­
tional gears in Sub-area I and Division IIa and in the total UGSR
fishery (Tables 2-3).

3.1.2 Expected landings in 1984 (Tables 1 and 2)

The total landings for 1984 were estimated to 279 000 tonnes based
on catch statistics for the first half of the year from Norway, USSR,
Faroe Islands, Federal Republic of Germany, and on information on
catch quotas for other countries. As seen in Table 1, the landings
in 1984 were expected to be distributed somewhat differently compared
to 1982 and 1983. In Divisions IIa and IIb the declining trend is
expected to continue, while landings from Sub-area I increase owing
to higher vulnerability and larger catches of cod off East-Finnmark
during spring and summer 1984.

3.1.3 Catch per unit effort (Tables 4 - 6)

The total trawl catches of cod and haddock combined and the total
trawl effort (Norwegian units, Table 4) continued to decline in 1983
in all areas, but catch per unit of effort in the total trawl fishe­
ries was maintained in S\lb-area I, and only slightly reduced in Divi­
sion IIa. For cod, the catch per unit of effort figures (Table 5)
tended to increase in all areas from 1982 to 1983 except for the USSR
fleet in Sub-area I. Catch per unit of effort data from the Lofoten
fishery (spawning stock) are given in Table 6. In the past three
years the figures for gillnets and longline/handline show opposite
trends. Tbis was explained in the 1983 Working Group Report (Anon.,
1984a).

3.2 Catch in Numbers'at'Age (Table 15)

Age compositions for 1982 were revised using the same data base as the
1983 Working Group and taking into account revised landings. For 1983
the data available for calculating catch in numbers were:

(a) Landings by areas from each country for the whole year.

(b) Age compositions from the Norwegian catches in all three regions,
age compositions from USSR catches in Sub-area I and Division IIa
for the first half of the year (data submitted to the 1983 Working
Group), age compositions from SpaniSh catches in Division IIb, and
age compositions from the catches of the Federal Republic of Ger­
many in Division IIa.
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Catch in numbers at age for other countries were arrived at by using
the USSR age composition in Sub-area I and the age composition from
Norwegian trawl catches outside the 12 nautical mile limit in Divi­
sion IIa. In Division IIb the age composition from Spanish trawlers
was used for the Spanish and the LTISR catches. Catch in numbers for
Norway, Spain and LTISR were sumroed, and the resulting age composition
was used for the landings by other countries.

Catch in numbers for 1984 were calculated from the expected landings
and age compositions for the first half of the year from Norway, USSR
and the Federal Republic of Germany • Catch in numbers for other coun­
tries was arrived at by using the age compositions from Norwegian
trawlers in Sub-area I and Division IIa. In Division IIb the LTISR age
cooposition was applied to all the expected landings.

Weight at Age (Tables 7 - 8)

Table 7 shows figures of me~~ length at age in the Norwegian winter
surveys (Dalen et al., 1984). The values for 7 and 8 year old fish
are not representative for the stock, since large portions of these
age groups were on spawning migration and thus south of the area
covered by the surveys. For 3-6 year olds the values show an increa­
ing trend for all year classes following the 1975 year class. Data
on weight at age in all the Norwegian surveys in 1982, 1983 and 1984
show a similar trend, and the figures deviate significantly from those
used in previous assessments and which have been kept unaltered for
many years. The Working Group, therefore, decided to use the Norwegian
winter survey data on weight at age for 3-6 year olds in 1983 and 1984
as input weights in the stock these years. The "old" values were used
for all age groups and all years prior to 1983 and for the 7 years and
older fish in 1983 and 1984.

Data for the weigr,t at age in the catches were available from Norwegian
catches in 1983 and 1st half of 1984, and from Spanish catches in
1983. Weights in the USSR catches were calculated from the length
at age data from 1st half of 1983 and 1984 by applying the formula
W= 0.9 x L3, which is the mean from the Norwegian and Spanish data
for 1983. It was decided to use the weighted mean values of these
data for the age groups 3-6 in 1983 and leave the older age groups
unchanged.

The Norwegian survey data and the USSR length at age data from the
catches show an average increase of 15% in weight at age for the age
groups 3-7 from 1983 to 1984. The mean weights at age in the catches
of 1984 were then calculated as the weights of 1983 raised by 1.15
for age groups 3-7, Ieaving the older ages unchanged. The weight at
age data used in the VPA are shown in Table 8.

The recent increase in the differences in weight at age for the younger
fish in the catches and in the stock may be explained by the shift in
the fishing pattern. The heavy fisheries on younger age groups 00 lon­
ger pers ist owing to poor year classes and increased mesh sizes in
trawls in the recent years.

•

3.4 Age at Maturity (Table 9)

Prior to 1981 the Working Group had taken the mature part of the stock
to be al1 fish of age 8 and older. In 1982 the Working Group consi-
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dered, however, that it would be more realistic to use a maturity
ogive.

An analysis of the publisned maturity ogives indicated that during
the last 40 years (1942-81) there had been a slight trend of decreas­
ing age at first maturity (Anon., 1983). Therefore, in 1982 the
Working Group introduced aseries of ogives which reflected the ob­
served trend.

For the period 1980-82 there was a large difference between data
supplied by Ponomarenko (1982) and by F.ylen and NaUen (1982). It
is not clear whether the differences in these two data sets were due
to methodology or to a real change in maturity in 1982, but the
Working Group was aware of the sampling problems which Ponomarenko
had faced in obtaining accurate maturity ogives trom trawl catches
only. These problems were to a certain extent solved by the F.ylen
and Nakken method.

The Working Group decided in 1983 to apply two approaches in calcu­
lating spawning stock biomass. As Alternative 1, the spawning stock
biomass was calculated with maturity ogives given by Hylen and Nakken,
using the 1982 data for the period 1946-82 and the ogive derived in
1983 for.that year and for the prediction period (Table 9). As Alter­
native 2 the 1982 approach was continued, applying the average of the
Ponomarenko and F.ylen and Nakken data sets for 1982 and using an
average, giving double weight to the Ponomarenko data for 1981, 1983
and for the prediction period.

The Working Group recommended in its 1982 and 1983 reports that age at
maturity data for earlier years should be made available for each single
year in order to make a detailed analysis of the maturity ogives in the
past. No additional data were made available to this meeting for the
years prior to 1982 and no new analysis of the maturity ogives in
earlier years could be carried out. A maturity ogive for 1984, ob­
tained trom survey data (Dalen ~ al., 1984, Godi2l et al., 1984a and
Godi2l et al., 1954b) by applying corrections for fishing between survey
time and 1 January was given by Hylen and NaUen (1984).

The Working Group decided therefore to calculate spawning stock biomass
for the period 1982-84 using the respective ogives given by Hylen and
NaUen for these years (Table 9). None of these ogives could be applied
to the previous years with any confidence, and it was decided to use a
knife-edge maturity ogive (fish 8 years and older as mature) for the
entire period prior to 1982, as used also by the Working Group in its
reports before the 1982 report. For the prediction period, the 1984
maturity ogive was applied.

3.5 Survey Results

Survey results which had become available since the 1983 Working Group
meeting vere:

The Joint Norwegian-USSR O-Group Survey in August-September
1984 (Anon., 1984b).

The Barents Sea Acoustic and Bottom Trawl Survey in February
1984 (Dalen ~ &., 1984).
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The Svalbard Bottom Trawl Survey in September 1983 (Godl1l et al.,
1984a).

The Spawning Ground Acoustic Surveys (Godl1l et al., 1984b).

Evaluation of the Norwegian Survey Results (Hylen and Nakken,
1984).

In addition, ~embers of the Working Group had information on the pre­
liminary results of the UDSR bottom trawl survey during the winter
1983-1984.

3.5.1 O-Group surveys (Table 10)

The abundance indices for the year classes 1982, 1983 and 1984 are
all larger than any of those from the period 1976-1981 and the two
last years' figures are only exceeded by that of the 1970 year class •

3.5.2 The bottom trawl surveys (Tables 11 - 13)

In the ~orwegian surveys the indices for all year classes show an in­
creasing trend during the first 3 - 5 years of the life of the fish,
probably caused by a lower availability to the trawls by the smaller
specimens (Dalen et al., 1984).

The indices from the 1984 bottom trawl survey in the Barents Sea
(Table 11) for the year classes prior to 1981 were in agreement with
previous results, indicating that the 1980 year class in this area was
slightly less abundant than the preceding ones. The index for the
1981 year class which in the two previous years was quite 10'1, showed
an unexpected high increase from 1983 to 1984, probably due to diffi­
culties in the separation of 2 and 3 year old fish in the 1984 survey.
In the Svalbard area (Table 12) both the 1980 and the 1981 year classes
seemed to be less abundant than the previous ones, particularly the
1979 year class.

Both the 1982 and the 1983 year classes were far more abundant in the
1984 (and 1983) bottom trawl surveys than the preceding year classes,
thus confirming the results of the O-group surveys.

3.5.3 Acoustic surveys (Table 14)

Details of the acoustic surveys in 1984 are given in the respective
survey reports and in Hylen and llakken 1984 where the surveys are also
evaluated.

The acoustic estimates of abundance for 3-7 year old fish in the eastern
part of the Barents Sea were considerably increased from 1983 to 1984.
In this area, the 1984 estimates for these age groups were suspected to
be overestimates due to a combined effect of high echo abundance from
the 1982 and 1983 year classes and the lower catchability of these small
fish (Dalen et al., 1984). The acoustic surveys of the spawning
grounds in 1984 indicated spawning stock size about 20% below that
found in 1983 (Godl1l et al., 1984b).

The acoustic abundance estimates of 1 and 2 year old fish in the 1984
Barents Sea survey supported the observations from the O-group and
bottom trawl surveys: The 1982 year class was considerably more
abundant than the preceding year classes, while the acoustic estimate
of the 1983 year class as 1 year olds was the hiRhest ever observed
since the surveys started in 1976.

•
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3.5.4 Evaluation of the surveys

!lylen and Nakken (1984) evaluated the Norwegian survey results for
1984 (and 1983). They discussed the sources of errors affecting the
results and found: "The most serious cf these errors was the upward
bias of the acoustic estimates of age group 3 and older fish in the
eastern Berents Sea. In this area large quantities of 1 and 2 year
old fish made up the bulk of the echo abundance, but since the trawl
catches oversample the larger fish and the length distributions from
the catches are used directly in the conversion of echo abundances for
fish densities, the older age groups (3+) were overestimated. We have,
therefore, neglected the acoustic estimates for the eastern Berents Sea
and estimated the number of fish in each age group in this area this way:

N
-.22.§.L • IND
IND

1983
1984

where N1983 is the acoustic estimate in 1983

IND1983 is the bottom trawl index in 1983

IND1984 is the bottom trawl index in 1984.

This estimator simply expresses the assumption that the ratio between
acoustic estimates and bottom trawl indices for each age group were
equal in 1983 and 1984".

!lylen and Nakken used the corrected acoustic estimates together with
estimates from the other cruises and the landings in 1984 to assess the
total stock and the spawning stock per 1 January 1984. Their results
are presented in Table 14, where also the results from the two pre­
ceding years appear. In general, the results of the 1984 surveys
confirmed the impression from the bottom trawl survey and the O-group
survey:

The estimate of 4 year olds and older fish fitted reasonably
weIL with the previous years' observations while the estimate
of 3 year olds (1981 year class) seemed high, and the two
youngest year classes (1982 and 1983) were far more abundant
than any of the preceding ones.

Particularly the 1983 year class seemed strong and was estimated to
2 400 million individuals at age 1.

3.6 Recruitment (Tables 17 and 18, Figures 4 and 5C)

A summary of the information available from the surveys on the year
classes 1981-1984 is given in the text table below.

1981 1982 1983 1984

O-group index 0.10 0.59 1.69 1.55
1 year, bottom trawl index 0.1 45 355
2 year, bottom trawl inde~ 6 127
1 year, acoustic, N • 10-

6
1 2 400

2 year, acoustic, N • 10- 15 506
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The O-group indices indicate that the 1983 and 1984 year classes were
about 3 times as abundant as the 1982 year class. The bottorn trawl
indices indicated a 1983 year class which was 8 times stronger than
the 1982 year class, while the acoustic survey indicated a ratio of
4:1 between the 1983 and the 1982 year classes when a reasonable na­
tural mortality coefficient was accounted for.

The 1982 year class was estimated to about 400 million specirnens at
age 3 both from the relationship in Figure 4 and frorn the acoustic
estimate of 2 year old fish when applying an annual natural mortality
coefficient of 0.2. The 1983 year class was estirnated to 1 000 and
3 200 million individuals at age 3, using the O-group index and the
bottom trawl index respectively, and 1 500 million individuals when
projecting the 1 year acoustic estimate. The Working Group therefore
agreed on an estimate of 3 year old fish of 1 500 million individuals
in the 1983 year class. The abundance of the 1984 year class was also •
set to 1 500 million individuals giving more weight to the ratio
between the 1983 and 1984 O-group indices (1:1) than to the values
obtained from the relationship in FigJre 4.

3.7 Fishing Mortalities - VPA Runs

A preliminary VPA was run using input F values ror 1984 based on the
1983 exploitation pattern from last year's Working Group Report scaled
to F5-10 = 0.55 to match the expected catch in 1984. A comparison with
the stock estimates from the acoustic survey showed a good agreement
for some age groups and it was evident that relatively minor changes
in the input F values would improve this agreement. An evaluation of
the total stock based on the acoustic survey has been made only since
1982 end the addition of 1984 as the 3rd year in this series means
that the reliability of the survey data is better established and that
more information is available for tuning the VPA to the survey results.
A new series of input Fs based chieflyon the survey results were used
in a VPA end the text table below shows the VPA stock number estimates
1982-1984 compared with those from the acoustic survey.

1982 1983 1984

Age Stock Number Stock Number stock Number F
(millions) (millions) (millions)

Survey VPA Survey VPA Survey VPA

3 87 137 29 67 121 63 .06

4 105 135 81 104 58 52 .25

5 103 99 99 92 59 68 .45

6 95 81 58 64 54 57 .60

7 154 91 43 41 30 37 .70
8 23 15 50 37 19 19 .60

9 12 5 13 5 12 14 .50

10 1 2 5 1 4 2 .50
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The agreement is generally good for the age groups 5-7. The high
survey estimate of 7-year-old cod in 1982 is explained by the spe­
cial behaviour of that year class during the 1982 survey (lIylen and
Nakken. 1983). Excluding this year class. a linear regression of
the survey and the VPA results for age groups 5-7 in 1982-1984 gives
a correlation coefficient of 0.97. This demonstrates that a high
correlation between VPA and survey results can be obtained with in­
put F values that appear to be at a reasonable level. For age graul'
4. the acoustic survey te~ds to give underestimates. usually of
about 20 per cent. and the 3-year-old cod is also usually under­
estimated, although 1984 for special reasons deviates !rom this pat­
tern (Dalen et al •• 1984). From age 8 or 9 the survey tends to pro­
duce overestimates compared to the VPA. The reason for this is not
clear. Figure 1 shows the fishing mortalities generated by other
gears than trawl for the 8-12 year olds •

Plots of fishing mortality generated by Norwegian trawlers versus
effort by the same fleet are presented for age groups 5-6 combined
in Sub-area I (Figure 2) and age groups 5-8 combined in Division IIa
(Figure 3). The effort in 1984 is estimated on the basis of data
!rom only part of the whole year's trawl fishery, and especially in
Sub-area I this fraction is very low. The Working Group therefore
felt that no great reliance could be put on the 1984 values. In the
plots, the points representing the most recent years are mostly
above the regressed line and this indicates an increase in catchabi­
lity. Plots showing catchability (Q = FfEffort) versus year are
therefore included on Figure 2 and Figure 3. Both catchability plots
show an increasing trend. but the increase appears to be more rapid
in the period 1980-1983 than in the 1970's. This is not unreasonable,
considering that Norwegian trawlers have been severely restricted by
quotas in the 1980's, and therefore may have tended to choose the
grounds and seasons .hich give the highest catch rates. Unfortunately,
the trend in catchability in the most recent years indicated by the
plots is highly dependent on the input F values in the VPA. There is
no independent information that can be used to give a reliable esti­
mate of this trend and the plots are therefore at this stage of no
practical use in estimating input Fs for the VPA.

In view of the lack of reliable data !rom other sourees, the Working
Group agreed that the assessment should be based primarily on the
acoustic survey results. The input F values given in the text table
are therefore used in the final VPA. For the age groups 5-8 the Fs
were chosen to produce stock numbers close to those estimated in the
survey. For age 4, the usual underestimate in the survey was taken
into account and the Working Group also feIt that it was reasonable
to expect that the increased wei&~t at age 4 observed in 1984 would
give an increase in the fishing mortality compared to the most recent
years. F at age 3 was chosen to make the 1981 year class approximate­
ly the same size as the 1980 year class. as other information indicates
(Tables 10 - 13). For age 9. the survey results indicate that the
fishing mortality should be lower than for age 8 (F8 = 0.6) and a value
of 0.5 was chosen for the age groups 9-13. and 0.45 for the age groups
14-15+.

The fishing mortalities in the VPA are shown in Table 16 and the VPA
stock numbers in Table 17 and Figure 5A. The fishing patterns show

·a shirt towards younger fish !rom 1983 to 1984 but the exploitation
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remains at the same level. This is a reduction of about 20% com­
pared to the period 1979-1982. The historie trend in fishing morta­
lity is shown in Figure 1 and in Figure 5B.

3.8 Short-term Projection of Stock Biomass and Catch

In Table 18 the input for the catch and stock biomass predictions are
given. The natural mortality, maturity ogive, and weight at age in
catch and stock are those used for 1984 in the assessment.

The Working Group expected the rich 1982-1984 year classes to be more
heavily exploited at age 3 and 4 than the preceding ones. The F
values for these age groups were therefore increased by approximately
0.1 giving the fishing pattern in Table 18.

The input number of 3 year old recruits were taken to be 400, 1 500, •
and 1 500 million individuals for the 1982, 1983, and 1984 year classes
respectively (see 3.6).

Projections cf catches in 1985 and stock size at 1 January 1986 are
given in Figure 6. The yield per recruit curve is shown in the upper
part of the figure. Fmax =0.33 compared to a current level of F5- 10
0.56. Management options for 1985 are given in the text table below.

MANAGEMENT OPTIONS

Species:
Area

NORTH EAST ARCTIC COD
ICES Sub-areas I and II

1984 1985 1986

Stock Spawn. Management IStOCk! Spawn. Stock Spawn.
biom. stock 1'(5-10) Catch option biom. stock F(5-10) Catch biom. stock
(3+ ) biom. (3+)* for 1985 (3+) biom. (3+) (3+) biom.

735 374 0.558 279 F 730 303 . 0.33 170 1 569 297max

11985=F1984 0.56 269 1 465 235

TAC 1985 0.79 350 1 380 180= 350

TAC 1985 0.64 300 1 432 I 216= 300

1985
!, TAC

0.51 250 1 485 247 i! I = 250

Weight in thousand tonnes
*Expected catch estimated by the Working Group
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3.9 Medium-term Projection of Stock Biomass and Catch

Also for the medium-term projection. the 1984 values for the weight-at­
age in the catches and in the stock were used. It should be noted that
slower growth of the strong year classes 1983-1984 would give lower
estimates of catches and stock biomass for 1986. and especially for
1987. than those presented. An increase in the exploitation on the
younger age groups is also likely to produce lower catch weights for
these age groups.

The following text table shows the development of the spawning stock
for 5 alternatives of fishing strategy in the period 1985-1987. The
total biomass and catches for 1988 and 1989 are not given in the table
because of the uncertainty of the growth of the 1983 and 1984 year
classes and the unknown recruitment of 3 year old fish in these years.

NORTH EAST ARCTle COD.
Projections of stock. spawning stock biomass and catch.

, Management , F = 0.33 F84 = 0.56
strategy max ----.---,----,- .'.,",

Year STB SSBI SSBII Catch STB SSBI SSBII Catch

I 1985 730 303 170 730 303 268

I 1986 1 569 297 314 1 465 235 462

1987 2 843 341 327 625 2 575 231 218 893

1988 605 334 409 187

1989 1 067 364 680 171

Management TAC = 250 TAC = 300 TAC = 350
strategy

Year STB SSBI SSBII F STB SSBI SSBII F STB SSBl SSBII F

1985 730 303 0.51 730 303 0.64 730 303 0.79

1986 1 485 247 0.27 1 432 216 0.35 1 380 186 0.44

1987 2 819 309 295 0.12 2 709 260 247 0.16 2 599 215 202 0.20

1988 681 " 378 604 307 533 249

1989 1,478 534 1 346 444 1 220 362

STB Stock biomass

SSBI Spawning stock biomass using maturity ogive for 1984

SSBII: Spawning stock biomass as for SSBI except fish of the 1983-1985 year classes.
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All alternatives give two sets of figures for the spawning stock biomass
in 1987-1989. One set - SSBI - shows the values arrived at when applying
the maturity ogive used for 1984 to the whole period. The alternative ­
SSBII - shows the spawning stock biomass when all fish of the 1983 ~~d

1984 year classes at ages 6 years or less were removed from the spawning
stock. The reason for presenting these two alternatives was that the
Working Group considered it unlikely that the two last years' strong
year classes with distribution areas extending far to the east and north
in the Barents Sea, would become mature at a rate similar to that ob­
served during the past 3 years.

All alternatives of fishing strategy result in a spawning stock level
in 1986 below that of 1985, the 1986 level being 186 and 297 000
tonnes for catches in 1985 of 350 000 tonnes and 170 000 tonnes, re­
spectively. In 1987 and 1988, the spawning stock biomass increases for
4 of the alternatives, but continue to decrease if the fishing mortali- •
ties in 1985 and 1986 are kept similar to those in 1984 and if the 1983
and 1984 year classes do not contribute to the spawning stocks. Bearing
in mind the differences observed in maturity ogives for cod during the
past 30 years (Anon., 1983), the Working Group was of the opinion that
Alternative 5 should not be chosen since this may result in a spawning
stock in the late 1980's, which is about half the present level. The
spawning stock levels of 350 000 - 400 000 tonnes in 1983/1984 have
produced rich year classes and the Working Group, therefore, consider
Alternative 4 (Fmax ) as the better as far as future recruitment is con-
cerned.

3.10 stock and Recruitment Relationship

In its last report (Anon., 1984a), the Working Group made plots of
parent stock and n~ber of 3 year olds for the period 1946-1976 for
two alternatives of spawning stock. The differences in the spawning
stocks arrived at by the two alternatives are large (see discussion
in 3.4). The main use of a stock/recruitment relationship would be to
determine a minimum level above which the spawning stock should be main­
tained in order to safeguard recruitment. The Working Group found it
extremely difficult from the amount of information available up to now
to decide on such a minimum level, because of the uncertainties en­
countered regarding parent stock size in the past. Diurnal measure­
ments of the spawning stock exist only for the last three years, 1982­
1984. In these years, the spawning stock biomass was estimated to
400000,380 000, and 370 000 tonnes respectively, and year classes of
fair and strong abundance have been produced. Until information is
available which permits the calculation of more precise figures for
the spawning stock in the past, the Working Group recommends that
effort should be made to keep the spawning stock as close to the level
of 1982-1984 as possible, er higher.

4. NORTH-EAßT ARCTIC HADDOCK

4.1 Status ef the Fisheries (Tables 19 - 20, Figure 9A)

4.1.1 Landings rrior to 1984

The revised figure for total landings in 1982, 46 955 tennes, is about
300 tennes less than the figure used by the Working Group in 1983
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4.1.2

4.1.3

4.2

4.3
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(Anon., 1984a). Provisional figures for 1983 showed a further decline
in the catches of haddock both in Sub-area I end in Division IIa. The
total catch in 1983 of about 22 000 tonnes is weIl below the figure of
27 000 tonnes estimated by the 1983 Working Group.

Exrected landings in 1984 (Table 19)

Based on information about lendings in the first half of the year from
Norway, USSR, Faroe Islends end the Federal Republic of Gernany. the
Working Group estimated the landings in 1984 to be approximately the
same as in 1983. However, since a significant part of the haddock
catches are now taken in the Norwegian coastal fishery in autumn, the
landings for the whole year are difficult to estimate.

Catch per unit of effort (Table 21)

Cpue in the Norwegian fisheries showed a sharp decline !rom 1982 to
1983, both in Sub-area I end Division IIa, the 1983 figures being
only half the 1982 figures.

Catch in Numbers atAge (Table 24)

Age compositions for 1982 were revised using the same data base as
the 1983 Working Group end taking into account the revised lending
figures. For 1983, the data available for calculating catch in num­
bers at age were:

(a) Landings by areas !rom each country for the whole year;

(b) Age compositions !rom the Norwegian catches, age compositions
from the USSR catches in Sub-area I and Division IIa for the
first half of the year (data submitted to the Working Group in
1983), age compositions from the Federal Republic of Germany
catches in Division IIa.

Catch in numbers at age for the landings of other countries were
arrived at. by using the age compositions from Norwegi&~ catches in
Sub-area I, age compositions from Norwegian trawl catches outside
the 12 nautical mile limit in Division IIa, and age compositions
!rom Norwegian trawl catches off East Finnmark in Division IIb. For
1984, the catch in numbers at age were calculated !rom the expected
landings and the age compositions for the first half of the year from
the Norwegian catches in the respective areas, following the scheme
used for the 1983 data.

Wei grot at Age

In the 1983 Working Group report. the same set of weights was used
for both catch and stock. There was no evidence indicating signifi­
cant changes in the stock weights, which therefore have been kept
unchanged.

In the most recent years, an increasing part of the catches have been
taken by Norway which in 1984 is expected to account for about 90% of
the landings. This has led to changes in the catch weights and the
Working Group feIt that it would be most appropriate to use the weight­
at-age data !rom the Norwegian landings in 1983 as catch weights in
1983, 1984 and for the predictions. The catch and stock weights are
shown in Table 27.



- 14 -

4.4 Age at Maturity (Table 27)

Only two maturity ogives (Sonina 1981, and ~ersdal 1954) were avail­
able for haddock at the Working Group meeting in 1983. No additional
data were made available to this meeting, so therefore the Working
Group decided to apply the standard maturity ogive established last
year (Sretersdal 1954) for the whole period and for the prediction
period.

4.5 Survey Results

The survey information that was used originated from the same surveys
as for cod (see Section 3.5).

O-group surveys

Table 22 shows the O-group indices for haddock. In the last three
years, the indices r.ave increased considerably co~pared with the period •
1977-1981, the index for 1984 being the highest observed since the 0-
group survey started.

4.5.2 Bottom trawl surveys (Table 23)

The abundance indices from the Norwegian bottom trawl surveys in the
Barents Sea in February are shown in Table 23. The indices for the
year classes prior to 1982 are all low and their confidence limits
rather high (Dalen ~ al., 1984). As for cod, it is thought that the
index of 15.2 for the 1981 year class as 3-year-olds is an overestimate.
The indices for the 1982 and 1983 year classes are much higher than
those for the preceding year classes, thus confirming the results from
the O-group surveys, and also indicating a similar ratio for year class
strength between these two year classes (1:2) as do the O-group indices.

4.5.3 Acoustic surveys

Acoustic estimates ofhaddockare given by Dalen et al. (1984). The
estimates for the year classes prior to 1982 are-ai~low, showing 10­
15 million 4-year-old fish in the 1978-1980 year classes. The esti­
mate for the 1981 year class as 3-year-olds (in 1984) was probably
biased upwards for the same reasons as for cod.

In the 1984 acoustic survey, the 1982 and 1983 year classes were
estimated to 1 000 million and 2 100 million individuals, respectively.

4.5.4 Evaluation of the surveys

The estimates and indices arrived at for the year classes prior to
1982 were very low and variable both for the bottom trawl and for the
acoustic surveys. The maximum information that can be extracted from
the figures is that these year classes, 1978-1981, at an age of 3
years probably constituted 10 - 25 million specimens, taking into
account that the acoustic estimates for this age group tend to be an
underestimate - at least for cod.

The estimates for the 1982 and 1983 year classes are in good agreement
with the results from the Q-group and bottom trawl surveys. However,
Nakken and Ulltang (1982) showed that the acoustic surveys of the 1975
year class tended to overestimate haddock and underestimate cod at
ages 2, 3 and 4. The acoustic estimates of the youngest age groups
should therefore be used with care.
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4.6 Recruitment (Tables 26 and 27, Figure 9C)

Information available on the abundance of the recruiting year classes
1982, 1983 and 1984 is:

Year class

1982 1983 1984
O-group index 0.38 0.62 0.78

1-year, bottom trawl 315 663

2-year, bottom trawl 356

1-year, acoustic 2 148

2-year, acoustic 002

The figures for the O-group and the bottom trawl surveys are abundance
indices and those for the acoustic surveys are given in millions of
individuals. Looking at Table 22, it appears that only one single
year class, the 1969 year class, has recruited more than 1 000 million
individuals at age 3, while several year classes have amounted to
about 300 million individualS at this age. The figures above indicate
the following ratios between the abundance of the three year classes:

1984

2.0

A natural mortality coefficient of 0.2 was applied in order to compare
the two acoustic estimates. On the basis of these considerations, the
Working Group decided to use figures for the 3 year. olds in these
three year classes as follows:

1982

200

1983

300
~

400

where the figures are in millions of individuals.

Fishing Mortalities - VPA Runs

A preliminary VPA was made using input F values for 1984 based onthe
1983 exploitation pattern from last year's Working Group Report scaled
to F4-7 = 0.20 to match the expected catches in 1984. With the current
low stock size, O-group indices and survey results are of limited va­
lues in estimating the size of the most recent year classes in the VPA.
In an adjusted VPA, the exploitation pattern was changed slightly to
correspond better to that of the years 1980-1982 except that the F at

.~ 3 and 4 were set relatively higher to give a better agreement be­
tween surveys and VPA for the year classes 1980 and 1981 (Tables 22
and 23). Apart from this, it could only be concluded that the trial
VPA was not inconsistent with the other information.

The adjusted VPA shows a sharp decline in fishing mortalities after
1982 to a level in 1984 of about half the level in 1980-1982. Nor­
mally a major part of the haddock is taken as by-catch in the fishe­
ries ~or cod. Therefore, comparison between ~ishing mortality, catch
per unit of effort and biomass for these two species is thought to
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allow conclusions to be drawn for haddock based on the cod assessment.
In Figure 7, F6-7 gener~ted on cod by Norwegien trawlers in Division
IIa is plotted against F5-7 generated by the same fleet on haddock.
In Figure 8, the ratio of the biomasses (3+) of cod end haddock is
plotted against the ratio of total international trawl catches of
cod end haddock.

In both plots, the scatter of points is too large to allow accurate
estimation of the current fishing mortality level on haddock. However,
in both cases the 1984 point is close to the regressed line end since
there is no other information on the level of exploitation in 1984,
the trial VPA was accepted as the final.

The fishing mortalities end stock numbers from the haddock VPA are
given in Tables 25 end 26. The historic trend in tishing mortality
is given in Figure 9B.

Short-Term Projection of Stock Biomass end Catch

In Table 27 are given the different input data used in the 1985 end
medium-term projections. As mentioned earlier, the weight-at-age in
catches were revised for 1984. This weight-at-age series is also used
for 1985. Also, the 1984 fishing pattern is assumed for 1985. These
data do not give anFmax value on the yield per recruit curve as Cen be
seen in Figure 10, Alternative 1. FO• 1 is almost equal to F19~4'

Therefore, only one.option is given tor the short-term projectlon pre­
sented in the table below.

M~~AGE~ENT OPTIONS

•

Species:
Area

HADDOCK
leES Sub-areas I end 11

1984 1985 1986

Management
Stock Spawn. 1)

option Stock Spawn. - Stock Spawn.
biom. stock F(4-7) Catch biom. stock F(4-7) Catch biom. stock.
<3+) biom. (3+) tor 1985 (3+) biom. <3+) <3+) biom.

110 62 .25 21 F1984=F1985 229 58 .25 47 434 66

0.23

Medium-Term Projection of Stock Biomass end Catch

For the medium-term projection, several alternatives are given. Al~

ternative 1 is the same as in the short-term projection. The Working
Group expects that the strong 1982, 1983, and 1984 year classes will
be more heavily exploited than the previous ones. The tishing morta­
lities are therefore increased with 0.1 tor ages 3 end 4 are pre­
sented as Alternative 2. There is no Fmax on the yield per recruit
curve tor this alternative either.

On the basis ot stronger year classes end heavier tishing, the Working
Group also considers a third alternative with the weight in the catch
reduced to the same level as the weight in the stock. This represents
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a change of weights for 3, 4, and 5 year olds. Together with the ex­
pected fishing pattern, this gives an Fmax , as seen in FiguEe 10, Al­
ternative 3. This Fmax is almost the same as the expected F4-7 in
1985, and this alternative is presented in the projection table.
Also FO• 1 for the same situation is given as alternative 4.

lIorth-East Arctic RADDOCK. Projections of stock and spawning stock biomass and catch.

Alternative 1 2 3 4

F84 = 0.24 F4- 7 = 0.31
Management

(FO• 1 = 0.23) F4_
7

= 0.31 (Fmax = 0.34) FO• 1 = 0.19strategy

Year SB 8SB Catch SB SSB Catch SB SSB Catch SB SSB Catch

1985 229 58 47 229 58 75 229 58 42 229 58 27

1986 434 66 101 415 64 166 415 64 89 434 70 62

1987 737 109 181 664 94 260 665 94 148 728 114 106

1988 203 162 162 212

1989 340 256 256 361

1. Fishing pattern and fishing mortality as applied for 1984. Expected weight-at-age
data.

2. Expected fis hing pattern and weight-at-age data. Fishing mortalities in 1984 ad­
justed for the change in the 1984 fishing pattern.

3. Expected fishinp; pattern. Fishinp; mortalities as in 2. Weight-at-age data the
Same as used in 1983 by the Working Group (Anon., 1984).

4. Expected fishing pattern and weight-at-age data as in VPA.

The stock and catch predictions for 1988 and 1989 are not given. because
the estimates are considered to be very uncertain.

The spawning stock biomass of haddock is currently at a low level, and
a significant increase will not occur until 1987, when about 25 per
cent of the 1982 year class is expected to reach maturity. Also, the
current low level of fishing mortalities means that a relatively large
change in exploitation is needed to make a significant difference to
the spawning stock biomass in 1986, even in relative terms.

The spawning stock biomass in 1987 will also be relatively insensitive
to the 1985 TAC. For tLe long-term development in the spawning stock
biomass, changes in the exploitation pattern may be much more crucial
than the 1985 TAC.



- 18 -

5. DEFICIENCES IN DATA BASE

The deficiences in the data base were:

(a) Lack of age compositions from other countries than Norway. USSR.
Spain and Federal Republic of Germany.

(b) Lack of age compositions for the second half of 1983 from USSR
fisheries.

(c) Lack of weight-at-age data for years prior to 1982. Such data
should always be given together with the age compositions.

(d) The results from the USSR bottom trawl surveys 1983-1984 should
have been made available.

(e) Insufficient knowledge of the rate of maturation in years prior
to 1982. The use of the published information produces a time
series of the spawning stock which does not seem reasonable.
Reliable information on maturation rates in the past is essen­
tial both for a stock and recruitment relationship and for the
prediction of the spawning stock.

•
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Table 1. COD. Total nominal catch (tannes) by fishing areas
(landings of Norwegian coastal cod not included).

Year Sub-area I Division IIa Division IIb Total
Catch

1960 357 327 155 116 91 599 622 042

1961 409 694 153 019 2,0 508 783 221

1962 548 621 139 848 220 797 909 266

1963 547 469 117 100 111 768 776 337

1964 206 883 104 698 126 114 437 695

1965 241 489 100 011 103 430 444 930

1966 292 253 134 805 56 653 483 711

1967 322 798 128 747 121 060 572 605

1968 642 452 162 472 269 160 1 074 084

1969 679 373 255 599 262 254 1 197 226

1970 603 855 243 835 85 556 933 246

1971 312 505 319 623 56 920 689 048

1972 197 015 335 257 32 982 565 254

1973 492 716 211 762 88 207 792 685

1974 723 489 124 214 254 730 1 102 433

1975 561 701 120 276 147 400 829 377

1976 526 685 237 245 103 533 867 463

1977 538 231 257 073 109 997 905 301

1978 418 265 263 157 17 293 698 715

1979 195 166 235 449 9 923 440 538

1980 168 671 199 313 12 450 380 434

1981 137 033 245 167 16 837 399 037

1982 96 576 236 125 31 029 363 730

198311 64 803 200 279 24 910 289 992

11 Provisional figures

Expected Catches

•

1984 I 73 000 184 000 22 000 279 000
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Table 2 Total nominal catches (thousand tonnes) by trawl and other gear for each area

lCES areas Sub-Area I Division IIa Division IIb
Cod Iladdock Cod Haddock Cod Haddock

Year Trawl Others Trawl Others Trawl Others Trawl pthers 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
1970 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 91.5 45.1 19.0 17.9 77.2 167.9 21.8 18.7 17 .2 0.5
1982 44.8 51.8 9.0 8.9 65.1 171.0 18.5 10.5 21.0 -
1983* 36.6 28.2 3.7 3.8 56.6 143.7 7.6 6.3 24.9 0.2

1984* 36.8 36.4 3.8 4.4 33.3 150.9 5.2 7.4 21.5 0.3

* Provisional

I

""



~ North-East Arctic COD. Nominal catch (tonnes, whole weight) by countries (landings of Norwegian
coastal cod not included). (Sub-area I and Divisions IIa and IIb combined).
Data provided by Working Group members.

Year Faroe German Germany, United Total all l
Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom V.S.S.R. Others countries

1960 3 306 22 321 - 9 472 231 997 20 141 175 213 400 351 622 042

1961 3 934 13 755 3 921 8 129 268 377 - 158 113 325 780 1 212 783 221

1962 3 109 20 482 1 532 6 503 225 615 - 175 020 476 760 245 909 266

1963 - 18 318 129 4 223 205 056 108 129 779 417 964 - 775 577

1964 - 8 634 297 3 202 149 878 - 94 549 180 550 585 437 695

1965 - 526 91 3 670 197 085 - 89 962 152 780 816 444 930

1966 - 2 967 228 4 284 203 792 - 103 012 169 300 121 483 704

1967 - 664 45 3 632 218 910 - 87 008 262 340 6 572 605

1968 - - 255 1 073 255 611 - 140 387 676 758 - 1 074 084

1969 29 374 - 5 907 5 543 305 241 7 856 231 066 612 215 133 1 197 226

1970 26 265 44 245 12 413 9 451 377 606 5 153 181 481 276 632 - 933 246

1971 5 877 34 772 4 998 9 726 407 044 1 512 80 102 144 802 215 689 048

1972 1 393 8 915 1 300 3 405 394 181 892 58 382 96 653 166 565 287

1973 1 916 17 028 4 684 16 751 285 184 843 78 808 387 196 276 792 686

1974 5717 46 028 4 860 78 507 287 276 9 898 90 894 540 801 1) 38 453 1 102 434

1975 11 309 28 734 9 981 30 037 277 099 7 435 101 834 343 5801} 19 368 829 377

1976 11 511 20 941 8 946 24 369 344 502 6 986 89 061 343 0571} 18 090 867 463

1977 9 167 15 414 3 463 12 763 388 982 1 084 86 781 369 8761) 17 771 905 301

1978 9 092 9 394 3 029 5 434 363 088 566 35 449 267 1381} 5 525 698 715

1979 6 320 3 046 547 2 513 294 821 15 17 991 105 846 9 439 440 538

1980 9 981 1 705 233 1 921 232 242 3 10 366 115 194 8 789 380 434

1981 12 825 3 106 298 2 228 277 818 - 5 262 83 000 14 500 399 037

1982 11 998 761 302 1 717 287 525 - 6 601 40 311 14 515 363 730

1983* 11 106 126 473 1 243 234 000 - 5 840 22 975 14 229 289 992

f\)
f\)

* Provisional fig~ 1)Murman cod included .'



Table4 North-East Aretie COD and HADDOCK eatehes ('000 tennes) and total trawl effort in
Norwegian units

AREAS SUIl-AREA I DIVISION Ha DIVISION Hb Total
CPUE Ct Trawl ef~ort CPUE ct Trawl effort Ct Trawl

Year x 10-3 x 10-3 x 10- x 10-3 x 10-3 x 10-3 x 10-3 effort
x 10-3

1972 0.96 351.5 366.1 1.17 84.3 72.0 35.2 473.5
1973 1.40 700.2 500.1 1.09 53.3 48.9 101.2 622.7

1974 2.02 810.1 401.0 1.70 80.9 47.5 269.8 584.4
1975 2.08 629.8 302.7 1.80 68.3 37.9 130.8 404.5
1976 1.96 544.2 277.6 1.93 140.4 72.7 109.1 406.2

1977 1.65 529.1 320.6 1.30 120.8 92.9 119.5 489.6
1978 1.50 414.3 276.2 1.26 132·7 105.3 18.3 394.2
1979 1.21 209.3 172.9 1.24 135.2 109.0 8.7 289.1
1980 1.92 163.8 85.3 1.49 98.5 66.1 12.6 158.6
1981 2.06 110.5 53.6 1.39 98.4 70.7 17.7 134.9
1982 1.82 53.8 29.5 1.39 83.6 60.1 31.0 109.9
1983* 1.85 40.3 21.7 1.22 63.0 51.6 25.1 91.2
1984* 40.6 38.5 22.1

* Projeeted figuxes

I

I\l
LV
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Table 5. North-East Arctic con.
Catch per unit effort (tonnes. round fresh)

Sub-area 1 Division IIb' Division IIa

Year Norway 1) U.K. 2l USSR3 ) Norway!) U.K.2 ) USSR3l Norway!) U.K. 2) Norway4l

1960 0.075 0.42 0.105 0.31 0.067 3.0

1961 0.079 0.38 0.129 0.44 0.058 3.7

1962 0.092 0.59 0.133 0.74 0.066 4.0

1963 0.085 0.60 0.098 0.55 0.066 3.1

1964 0.056 0.37 0.092 0.39 0.070 4.8

1965 0.066 0.39 0.109 0.49 0.066 2.9

1966 0.074 0.42 0.078 0.19 0.067 4.0

1967 0.081 0.53 0.106 0.87 0.052 3.5

1968 0.110 1.09 0.173 1.21 0.056 5.1

1969 0.113 1.00 0.135 1.17 0.094 5.9

1970 0.100 0.80 0.100 0.80 0.066 6.4

1971 0.056 0.43 0.071 0.16 0.062 10.6

1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5

!973 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 3.4

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 5.0

1978 1.37 0.062 0.37 0.56 0.044 0.08 1.12 0.037 7.1

1979 0.85 0.046 0.36 0.62 - 0.06 1.06 0.042 6.4

1980 1.47 - 0.36 0.41 - 0.16 1.27 USSR 5.0

1981 1.42 - 0.41 (0.96) - 0.07 1.02 0.35 6.2

1982 1.30 - 0.35 - - 0.26 1.01 0.34 6.4

1983 1.58 - 0.31 (1.31) 0.36 1.05 0.38 7.6

1984
11 - - 0.30) 7.0

11) Projected figures for January-March

1l Norwegian data - 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
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Table 6. North East Arctic 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 IIa»

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 180.3 304.3 127.6

1971

I
334.3 510.7 192.7

1972 318.7 400.1 110.2

1973 189.7 366.5 112.1

1974 I 96.3 146.4 63.9I
1975 ! 122.0 188.3 96.1I
1976 I 131.4 258.4 134.8

1977 i
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

1983
1984

308.0

301.0

348.8

208.4

134.0

95.6
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Table 7. Length at age from the Norwegian surveys in 1978-1984 in cm.
The 1975 year class is indicated. The values for 7 and 8
years old fish are uncertain •

I
.

i Age 1978 1979 1980 1981 1982 1983 1984
,

3
\

32.13.... 33.10 34.15 35.50 37.55 34.85 35.79

4 45.86 ~.02 42.50 44.65 46.32 46.77 49.23
I ............
I

54.71 56.02 57.895 I 54.19 53.27 I 52.45...... 52.96

6 I 64.63 ~4:3~ J_6:.~6_1_ ~1:2~~_6:.~9__ ~4:4~ 67.39,
l____ - - - -

7 67.56

\

74.73 I 73058 i 69.59 i 70:;+ 73.30 ! 79.60

8 76.87 82.97 83.61
!

77.90 : 82.87 80.38 i 82.20

Table 8. Input data to the VPA-run on COD.
Weight in catches and weight in stock versus age

Weight in stock Weight in stock Weight in catches
Age and catches "---. --

1982 and earlier 1983 1984 1983 1984 !

!
3 0.65 0.36 0.53 0.90 1.04 i

4 1.00 1.01 1.20 1.46 1.68 i
5 1.55 1.63 1.90 2.19 2. 521
6 2.35 2.53 2.91 2.78 3.20

7 3.45 3.45 3.97 3.45 3.97

8 4.70 4.70 4.70 4.70 4.70

9 6.17 6.17 6.17 6.17 6.17

10 7.70 7.70 7.70 7.70 7.70

11 9.25 9.25 9.25 9.25 9.25

12 10.85

I
10.85 10.85 10.85

I
10.85

13 12.50 12.50 12.50 12.50 12.50 I
!

I
14 13.90 13.90 13.90 13.90 I

13.90 I
15+ 15.00 15.00 15.00 15.00 I 15.00

I

•
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Table 9. North-East Arctic COD.

Maturity ogives used in the assess­
ment, Alternative 1, for the esti­
mate of the spawning stock biomass

Period 1946-19821
1983

2 19843

Age Percentage mature

3 1

4 5 8 1

5 10 10 18

6 34 30 32

7 65 73 69
i

8 82 88 100
I
I

I
9 92 97 100

I10 100 100 100

11 100 100 100 I
12 100 100 100 I
13 I 100 100 100 I
14

I
100 100 100 I

15+ 100 100 100 I
1Uylen and Nakken, 1982

2Uylen and Nakken, 1983

3Uylen and Nakken, 1984
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Table 10. North-East Aretie COD.

Year elass strength. Number per hour trawling for USSR Young
Fish Surveys is for 3 year old fish

USSR Survey No. I
O-group Virtual

Year per hour trawling USSR survey index
Population

No. of 3 tear
elass Sub- Divi- assessment (Logarithmie) alJisx 10- *)

area I sion IIb Me an All areas M= 0.2

1957 12 16 13 - Average 791

1958 16 24 19 + Average 919

1959 18 14 16 + Average 731

1960 9 19 13 Poor 474

1961 2 2 2 Poor 339

1962 7 4 6 Poor 778

1963 21 120 76 Rieh 1 584

1964 49 45 46 Rieh 1 293

1965 <1 <1 <1 Very poor + 170
I 1966 I 2 <1 1 Very poor 0.02 112 !

1967 I 1 <1 1 Very poor 0.04 197

1968 7 1 5 I Pear 0.02 405

1969 I 11 6 9 I Poor 0.25 1 016
I1970 I 74 86 76 I Rieh 2.51 1 819
I

24 I 5241971

I
37 32 Average 0.77

1972 53 17 40 I Average 0.52 j 622

1973 t
74 5 46

I

Rieh 1.48

I
615

1974 I 6 1 4 Poor 0.29 350

I1975 93 4 62 Rieh 0.90 ! 654
, 1976 ! 4 <1 I 3

I
Poor 0.13 i 214

I
1977 i 2 1 I 1 Poor 0.49 ! 165

I I
,

1691978 1 3 2 Poor 0.22
i 8 0.40 (137)1979 <1 3 I

Poor
~

I
1980 «1) I «1) «1) Poor 0.13 , ( 69)

1981 «1) I «1) «1)
I Poor 0.10

,
( 66)

I :
i 1982 I , 0.59 i

i
,

1983 !

I

t 1.69

I 1984 : , 1.55
i

( ) = estimated

*) = USSR Murman eod ineluded for 1974-78.

•
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Teble 11. North-Eest COD. Results !rom the Norwegian bottom trewl survey in the
Barents See. Index of number of fish in each year class.

YEAR CLA:3S

Year 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972 TOTAL

1981 0.7 11.0 8.6 16.9 34.1 37.9 4.8 1.0 0.3 115.3

1982 0.1 0.9 16.1 20.4 21.4 16.0 15.8 1.4 0.2 92.3

1983 44.6 5.9 10.8 28.0 31.9 14.3 4.7 3.0 0.6 143.8

1984 355.3 126.6 60.2 19.2 15.6 9.4 3.0 0.4 0.2 589.9

Table 12. COD. Results !rom the Norwegian bottom trewl survey in the Svelbard aree.
Index of number of fish in each year cless.

YEAR CLA:3S

Yeer 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 1972 1971 TOTAL

1981 0.1 22.2 9.0 5.5 1.6 6.1 3.8 0.7 0.4 0.4 49.8

1982 1.5 4.0 22.3 9.6 2.8 1.9 2.9 0.4 0.1 0.1 45.6

1983 14.6 5.1 6.2 9.5 3.0 2.5 1.3 1.6 0.4 0.2 44.4

Table 13. COD. Results !rom the USSR bottom trawl survey in the
Berents See end the Norwegien See. Mean cetch in num­
bers caught per hour of trawling.

AGE

Year 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 4.6 0.8 0.5 17

1982 3.1 2.9 1.7 0.4 1.1 0.5 10

Date provided by Working Group members 1982.

Table 14. COD. Stock numbers in millions at 1 Jenuary 1982 and 1983 from
lIylen and Nakken (1982) (1983).

AGE

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

1982 1 4 81 105 103 95 154 23 12 6 3 2 1

1983 27 29 81 99 58 43 50 13 5 2 + +

1984 2 382 506 121 58 59 54 30 19 12 4



Table 15. North-East Arctic COD.
Virtual Population Analysis. Catch in numbers. UnH: t hous ands •

1967. " 196.5 1964 196~ 1.,,66 1967 "1.,,611 1."6,,, 1 \/ (0 1'171 1972 1 \/73

3 42416 13190 5296 15725 )5937 34467 .5709 2.507 71 64 7754 3)536 294262

4 "1 70566 106984 45912 2599'1 55644 100048 1 74511~ 74~45 101\/2 D739 4 ~431 131493
5 167241 20554'1 '17950 78299 34676 69235 267%1 2 3 ~5 11 25613 lH.51 7.0832 61000

6 89460 9549l:S ~6575 0:S~11 42~.59 22001 1070'1 lB1239 137,,29 ~527 12011'1 20569

7 2 1S2." 7 3551 Ö 19642 25444 37169 267.'1~ 26701 79.56.5 '16420 59290 7918 7248
Ö 21996 16221 9162 lS43ö 1 :!,ÜO 25139 10.5'19 26n9 31\120 52lJ03 341S85 ö.521S

9 7956 11894 61'16 3569 san 11323 11597 13463 8J.53 12093 22315 19130
10 n28 36114 .5,5:; 1467 14'15 232 \/ .5057 5U92 3249 2434 4572 4499
11 2603 102'1 7113 1161 SilO 6b7 657 1'113 1132 767 1215 677
12 1647 1 02 ~ 172 131 403 316 122 414 260 418 353 195

13 3'.12 498 3 ö7 67 77 225 124 121 106 149 315 81
"14 2öO 12\/ 264 q'l 9 4lJ 10 2.5 59 42 121 59

15+ 103 157 131 17'1 70 14 46 46 35 75 40 55
w

TOTAL 535665 491574 248025 229011'1 251976 352179 6120/9 574026 3237'12 170067 191022 .547)96 0

1974 197~ 1976 1977 19711 197." 1960 1." 81 19l:S7 '19113 19114

3 91855 4571\2 115337 39594 781122 <l600 3911 3407 8\/48 31011 3481
4 437377 5979.:5 114.541 1611609 45400 774ö4 11066 '1466 209.53 19~94 10607
5 203772 22661.6 79993 136335 llö495 43677 81966 20BO.5 19345 20473 22340
6 47006 11l:S567 118236 52925 56623 31943 40061 6.543.5 2l:Suo4 17656 23.575

7 12630 29522 47/512 611171 254lJ7 16~15 1/664 21788 42496 170114 161161
II 4.570 935.5 13962 7.5.536 31621 B274 7442 993.5 1S5'15 10.529 7003
-I 2523 2617 4051 565'1 940R 10974 .5~llll 4267 2/S 18 2545 491/! '

10 560)7 1555 936 1521 1227 17l.15 .5196 1311 701S 640 097
11 2127 1920 ~~ g 010 "'13 427 676 /'.~2 271 l.29 205
12 322 57~ 442 271 446 103 1'1 10'1 200 74 104

13 151 231 '139 122 748 59 24 37 27 58 44
14 03 1 5 20 92 411 30 20 .5 5 20 15

15+ 62 37 53 54 51 45 11 1 5 5 3

T01 AL 8071165 496120 465946 490951 .559609 200224 17'609 135440 132.5 ~5 99141 90,1.5

- e



Table 16. North-East Arctic COD.
Virtual Population Analysis. Fishing mortality coefficient.
Unit: Year-l. Natural mortality coefficient = 0.20.

1962 1963 1Y64 1965 1960 1907 1908 1969 1970 1971 1'172 1973

3 0.006 0.031 U.017 0.02.5 0.040 0.030 0.024 0.023 0.041 0.021 0.039 0.196
4 0.305 0.236 0.144 0.111 0.104 0.1,2 0.207 0.221 0.142 0.103 0.167 0.199
5 0.64R 0.73/S 0.352 0.3811 0.212 0.1111 0.4011 0.481 0.362 0.22R 0.298 0.353
6 0.1123 0.999 0.4111 0.44, 0.3"19 0.202 0.407 0.537 0.)i'1 0.236 0.3d4 0.392
7 0.607 0.962 0.569 0.397 0.465 0.427 0.401 0.768 0.619 0.518 0.314 0.419
11 0.6:>4 0.873 0.716 0.51, 0.566 0.608 0.520 0.'.127 O./S.H 0./S211 0.667 0.0311
9 O.ROO 0.935 1.047 0.690 0.680 0.835 0.764 1.132 0.11,9 0.930 1.117 1.001

10 0.963 1.293 0.,1$3 0.770 0.709 0.71111 0.725 0.949 0.970 0.771 1.222 0.'" 3
11 0.808 1.333 1.059 0.734 0.460 0.862 0.53, 1.128 0.036 0.1>39 1 .216 0.5.76
12 0.1l10 0.910 0.864 0.491 0.616 0.809 0.3 " 0.7112 n.432 0.461 0.704 0.635
13 0.673 0.621 1 .145 1.052 0.1>06 0.864 1.1,1 0.721 0.466 0.474 0.768 0.340
14 0.5UO 0.490 0.610 0.960 0.370 0.7:>0 0.74U 0.6110 O. ,40 0.340 0.910 0 ..310

1,+ 0.500 0.490 0.810 0.960 0.370 0.7:>0 0.740 0.680 0.,40 0.340 0.910 0.310

~-1 O)U 0.749 0.967 0.66"0 O. ,34 0.502 0.517 0.5411 0.799 [1.723 0.'115 0.1>67 0.5116 ~

1974 197, 1971> 1'177 1978 1979 1960 1981 11162 1983 111114

3 0.214 0.084 0.166 0.133 0.142 0.045 0.020 0.023 0.0/5 0.051 0.060
4 0.496 0.210 0.312 0.'61> 0.221 0.203 0.1l'} 0.01l2 0.167 0.232 0.250
5 n. 5 3 7 0.521 0.479 0.i'54 0.667 0.344 0.342 0.208 0.241 0.282 0.450
6 0.5U7 0.701 0.:>72 0.083 0.648 0.543 0.1>11 0.48, 0.476 0.360 0.600
7 0.445 0.703 0.695 0.678 0.1!52 0.662 0.666 0.ll16 0.110 0.599 0.700
6 0.4<$3 0.703 O.ödo 0.'100 0.934 0.766 0.70ö 1.039 0.6'18 0.786 0.600
\1 0.403 0.604 0.774 1.2011 1.280 1.047 0.'104 1.254 1.038 0.775 0.500

10 0.9,7 0.460 . 0.4 51 0.766 O.'Iöl 0.929 1. Oll 1.104 0./16 0.099 0.500
11 0.913 1.11, 0.303 0.603 1. 7112 1.222 1.226 1.042 0./18 0.,36 0.500
12 0.601 0.6111 O.ö 511 0.236 1.312 1.1 ö9 O. i' 07 0.651 1 .01l1 0.433 0.500
13 1. 759 1.255 0.342 0.618 2.049 0.51:.6 1.0,3 1.142 0.327 0.761 0.500
14 0.70ll 0.860 0.430 0.400 0.530 0.560 0.,60 0.340 0.440 0.430 0.450

15+ 0.700 0.860 0.430 0.400 0.~3 n 0.560 0.500 0.340 0.440 0.430 0.450

5-10)U 0.555 0.610 0.1>43 0.033 0.\127 O. 71 ~ 0.717 0.617 O.odO 0.,1l4 O. ~5ö



North-East Arctic COD.
Table 17. Stock size in numbers. Unit: thousands. - Biomass totals. Unit : tonnes.

All values are giyen for 1 January.

1962 1963 1964 1965 He6 1ge7 lY66 1 Y69 1'170 1971 1972 1973

3 731060 473648 336965 77ö297 15d3~41 1293334 17Ul03 11221ö 197121 40~034 101 ~1I16 111111~61

4 711544 560267 375876 272737 623016 1245998 1027772 135920 897Y3 154922 324e12 799599

5 383017 429262 362442 266366 1991156 4599lJ4 8 7~Y2 e 684297 69191 63790 114450 2241145

6 173646 164112 168008 2011774 147W5 132414 3141 ö3 476723 346502 4Y853 415ec 69585

7 67909 67439 494d9 11505ö 109496 d2/l20 öö550 161273 22!lU39 160351 32244 23192

11 50000 30293 19535 22940 461106 56328 44227 I.853Y 6124,3 100490 711182 19283

9 15729 21?79 10357 71115 11224 2171.05 23057 21523 1572/l 21/04 35933 32ö41

10 4792 57115 6ö40 2971 3211 4654 1730 9024 56111 4933 7011 9624

11 5112 14911 1300 2434 1129 12'J4 1734 3065 2d~9 1762 1 d611 le91

12 3230 1 P.65 323 369 957 5113 447 1131 <112 1239 762 453

13 &73 1176 615 112 ld5 423 1'16 257 311 432 640 309

14 779 364 511l 160 32 83 146 51 ',02 160 220 243

1 5+ 266 444 7.H 31 ~ 24,~ 2'J '10 102 Y? 95 73 226

TOTAL NO 71479'/6 175243'1 1334525 16411355 2727506 3299637 25547ö/l 16531122 10374/9 964767 1653390 3000452 ,
~PS NO 110 llll 1 62704 39745 3712j 637'J2 651öO 70234 113391 868j3 130816 124688 64ö70 w

TOT .RI011 ? 900074 2513295 1'106201 7.1lS940U 3026463 38564t3 39d0021 3419435 2427119 11170436 20520111 2972262 f\)

SPS BI011 477312 378725 242659 213t31 341265 460042 44016<; 473221 4 7 O~Y 6 683002 01l01l38 398552
,

1974 1975 1976 1 \177 1'J 78 1'J7Y 1'180 1Y/ll 191\2 1983 1 'J84 1985

3 52444/l 621114 (, 614'J77 j51l43j 654332 71/03112 16 ~3 51 16d5411 136004 6ö'J93 6)01l5********
I. 12239 55 346698 4611275 426622 251222 4646811 1677511 1311147 134'119 103'J98 53081 50lS01

5 536206 01021 j 230022 2110633 1'1 1!3 isR 161.821 310695 121'145 99408 91612 67515 34229
6 17.9306 25661 U 296617 '.1 6ö3:' 1011119 lS3357 95712 llS0734 lSll12 63'163 50~911 3~246

7 311511 63760 104217 137047 411211l 378\18 39649 42536 91129 41239 36531 25431

6 124116 70204 25lS41 42 ~74 ~0Y79 16/l44 10003 1 6ö I'J 154U6 36669 1 Cl554 14cs52

'~ 8344 6306 8190 il727 1401\5 1 il341 c>410 6457 4633 5140 13677 !l337

10 98&6 4567 71123 j093 2U7. 3201 5?'I 0 217.6 1~09 1401 1'J311 ö/92

11 31!63 31 nil 2346 1472 1175 655 1037 1471l 577 604 570 '163
12 7/11 17.7U 1::.34 1419 0~'1 lc>1l 1 511 24'1 427 231 2119 2113

13 1'017 349 526 28'1' 'IH 145 40 5'01 llJ6 119 122 144

14 1.:10 7lS dl 300 '12X \17 00 11 15 63 45 61

15+ 1.54 70 1 c>6 180 136 115 20 4 15 16 'J 28

TOTAL IW 7411CS3S5 193507 '01 1754910 lj694711 1 3~04'1(1 10047(:9 !lOol '/0 672072 506341 414U65 jl ~41 ~

~ FS ~~o 3:; H6!! 35'103 40H02 511051> 76211 395 t"s 2\10115 27r.6~ 12 3a 8 107157 91213

TOT .810,1 30702:51 273710:S 7.5151113 7153009 1110ö<l96 1415M7 12 il6'100 1153613 1008~/5 1l01l1l77 134566
~ PS BI J:l 7.37440 217371 7. 340 71 317320 41J44l6 779701 1063öO 151921 4u14 '11 37'1ö'l3 J73731

e e
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Table 18. North-East Arctic COD.
Input data for the catch and stock projections.
Input variables by age group.

1985 fishing natural maturity ; weight in weight in I
Age stock size pattern . mortality ogive ! the catch the stock j

! !

3 400 000 0.15 0.20 I 0.00 I 1.040 0.530 I4 50 801 0.35 0.20 0.01 I 1.680 1.200
i

I5 34 229 0.45 0.20 0.18 I 2.520 1.900
I

6 35 246 0.60 0.20 0.32 I 3.200 2.910

I
25 431 I

I
0.69 I

7 0.70 I 0.20 I 3.970 3.970

8 14 852 0.60 I I 4.700 4.700I
I

0.20 1.00

9 8 337 0.50 0.20 1.00 6.170 6.170

10 6 792 0.50 I 0.20 1.00 7.700 7.700

11 963 0.50 0.20 1.00 9.250 9.250

12 283 0.50 0.20 1.00 10.850 10.850

13 144 0.50 I 0.20 1.00 12.500 12.500,
14 61 0.45 I 0.20 1.00 13.900 13.900

15+ 28 0.45 0.20 1.00 15.000 15.000

1 000 1
I I

individuals ! kg ! kg
[

•
Recruitment: 1985

(age 3 years) 1986

1987

400 millions

500 millions

500 millions
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Table 19. North-East Arctic HADDOCK.
Total nominal catch (tonnes) by fishing areas.
(Data provided by Working Group members.)

Year Sub-area I ! Division Hb Division Ha Total

I ,
1960 125 675 1 854

,
27 925 155 434

, I

1961 I 165 165 2 427 25 642 193 234I

1962 I 160 972 1 727 25 189 187 888 .

! 1963 i 124 774 939 21 031 146 744
I 1964 I 79 056 1 109 18 735 98 900I
! 1965

I 98 505 939 18 640 118 079

i 1966 124 115 1 614 34 892 160 621
!

1967 I 108 066 I 440 27 980 136 486I
I

iI
1968 140 970 40 031 181 726i 725

I
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 44 330 175 742

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 36 834 455 39 864 77 153

1982 17 948 2 29 005 46 955

1983* 7 550 185 13 872 21 607

*Provisional figures.

EXPECTED CATClIES

•

1984 8 000 + 13 000 21 000 I



Table 20. North-East Arctic HADDOCK. Nominal catches (tonnes) by countries. (Sub-area I and Divisions IIa and Jlb
combined),. (Data provided by Working Group members.)

Year Faroe GerlOlan Germany, United
Islands France Dem.Rep. Fed.Rep. Norway Poland Kingd.om U.S.S.R. others Total ,

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
1962 83 409 - 2 895 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

I- - - 118 578

I1966 - 1 072 11 2 098 82 090 - 27 723 48 710 74 161 778
1967 - 1 208 3 1 705 51 954 - 24 158 57 346 23 136 397
1968 - - - 1 867 64 076 - 40 129 75 654 - 101 726 I1969 2 - 309 1 490 67 549 - 37 234 24 211 25 130 820
1970 541 - 656 2 119 37 716 - 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 1 433 17 166 196 224 2 231 266 153
1973 1 212 3 214 22 9 534 86 767 34 32 408 186 534 2 501 322 626
1974 925 3 601 454 23 409 66 164 3 045 37 663 78 5481) 7 348 221 157
1975 299 5 191 437 15 930 55 966 1 080 28677 65 015 1) 3 163 175 758
1976 537 4 459 348 16 660 49 492 986 16 940 42 485 1) 5 358 137 265

1977 213 ! 1 510 144 4 798 40 118 - 10 878 52 2101) 287 110 158

1978 466

I
1 411 I 369 1 521 39 955 1 5 766 45 8951) 38 95 422

343 198
I

1 948 66 849 6 454 26 365 454 103 6231979 1 I 10 2
1980 497 ! 226 ! 15 1 365 61 886 ! - 2 948 20 706 246 87 889
1981 381 414

,
22 2 398 58 856 1 682 13 400I ; - - 77 153

I iI 1982 496 53 , - 1 258 41 421 - 827 2 900 - 46 955,
I 1983* 428 i - i 1 729 19 371 , 680 21 607: - 259 , 139

*Provisional figures. 1) Murman haddock included.

w
V1
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Table 21. North-East Arctic HADDOCK.
Catch per unit eff'ort

Sub-area I Division HB Division Ha

Year United2 ) United2 ) United2 ) I
Norw~l) Kingdom Norway1) Kingdom Norway1) Kingdom I

I

1960 33 2.8 34

1961 29 3.3 36

1962 23 2.5 42

I
1963 13 0.9 33

1964 18 1.6 18

I
1965 18 2.0 18

1966 17 2.8 34

i 1967 18 2.4 25

I 1968 19 1.0 50
I 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 0.51 - - - 0.38 -
1983 0.27 - (0.04) 0.17
1984*1

i

*Projected figures

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

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

•
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Table 22. North-East Arctie HADDOCK.

Year elass strength. The number per hour trawling
for USSR Young Fish Surveys is for 2 year old fish.

USSR Survey O-group Virtual

Year I No.per hour survey index Population
elass trawling (Logarithmie) No. of 3 Y:~i) i

Sub-area I All areas olds x 10 !

1957 9 242

1958 4 I 109

1959 14 I 241

1960 40 I 274

1961 50 I 320

1962
I

3 I 100,
1963 9 I 243

1964 12 1 291

1965 <1 0.01 i 20 i

1966 I
,

<1 0.01 17

1967 13 0.08 164 ,
1968

1
<1 + 97

1969 69 0.29
I

1 025

1970 33 0.64 I 270

1971 3 0.26

I
54

1972 9 0.16 49 I

1973 8 0.26

I
56

1974 35 0.51 115

1975 96 0.60

I

171

1976 13 0.38 143
1

1977 1 0.33 18

1978 <1 0.12 6

1979 <1 0.20 (18)

1980 <1 0.15 (21)

1981 «1) 0.03 (23)

1982
I

0.38 ;

I I
1983 0.62 ;,
1984 i 0.78

I

() Estimated

*) USSR Mur~an haddoek included for 1974-77.



Table 23. North-East Arctic HADDOCK.

Results from the Norwegian bottom trawl survey in the Barents Sea.

Index of number of fish in each year class.

YEAR CLASS

Year 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973 Total

1981 0.3 4.8 2.3 9.5 2.0 6.1 0.5 0.2 25.7

1982 0.5 0.9 1.8 2.1 2.2 5.5 2.7 0.2 15.9

1983 314.5 5.7 4.1 3.8 1.9 2.3 3.9 1.8 338.9

1984 663.2 355.8 15.2 1.6 0.7 0.2 0.3 0.4 1 037.4

•

w
co



Table 24. North-East Arctic HADDOCK.

Virtual Population Analysis. Catch in numbers - UnH: thousands.

1962 1963 1'J64 1'765 1'166 1967 1'1011 1'769 1'71(1 1971 1972 1973

3 396[J4 211567 22305 )911 20157 1591 b 0)7 1) 2U 23(j()4 1979 23u229 70204

4 30947 72995 49162 46161 22469 41373 67632 1'I 03 241H! 24359 2224t. 2 51! 17 3

5 4902!! 19035 30592 41103~ 02"124 13505 41201 44526 1Ö 10 125R 42849 24018

6 3.59 z;> 136?;' 5000 1257lS ~ö64n 25736 "/74" liS'I56 219'15 '7111 3196 6672

7 3209 9290 3519 1672 5711 1ll!71S 15599 3611 7'14l! '12 79 1606 418

Ö 1344 1243 2"f U9 '77U )1l! 1617 )292 4925 1'1/4 ~056 0736 422

Y 177l! 561 ö32 r,93 435 211; 655 1624 1'J 7 Po 1':26 2630 1680

10 243 40'7 104 122 llSö He 102 315 726 lU43 ö96 525

11 247 79 206 204 1/16 155 101 43 106 369 9R8 146

12 4d7. 1:l4 234 173 25 " (> 11) 43 26 130 53!! 340

n 20 1(,9 121 14 g n 111 14 )2 27 53 68

14+ 8 41 07 205 7 7 19 2 '19 4 42 13

TOTAL 160832 146100 115651 10R8,~5 14732>1 107686 13'728) 77542 62'166 43248 312009 363479 'J'

'"

1974 1975 1976 197'l 197R 197'7 19/10 1'181 1'1ö2 1983 1984

3 '1664 100:S7 13'7ö9 55'167 41311 17540 027 4116 003 704 1'782

4 41701 14089 13449 22043 'llll:S12 352'70 2213ll! 2561 '100 1'130 2681

5 8d 111 33871 6ö[Jö 736" 41176 10645 2 '1''14 22124 3372 öl:S 4 1903

6 5 R2 7 49712 2071:l'7 2586 13d9 142'1 2911 10685 12203 1374 311

7 41311 2135 40lJ44 nöl 1020 H12 250 1034 2625 32 d2 :i53

II 3 !!2 1236 1247 11043 2596 540 504 162 341, 906 1500

9 617 92 1349 311 0215 1400 23U 162 75 52 299

10 2043 1 31 193 3 RH 102 2310 1142 72 öO 37 65

11 955 500 279 96 2 :iö 101 129'1 530 '11 2'1 14

12 216 147 6:i2 101 3 !!7 111 564 520 21 24

1 3 4:>!S 53 331 !S4 74 2 35 21 204 21 19

14+ 143 92 40 9d 65 53 15 42 34 91 146

TOT,\L 1 5431 5 112095 '19170 107600 d2507 70301 51)50 3ö249 21131 '1331 '1497



Table 25. North-East Arctic HADDOCK.

Virtual Population Analysis. Fishing mortality ceofficient - Unit: Year-1
Natural mortality coefficient = 0.20

190? 1963 1\164 1 \l6~ 11166 1\107 1968 1'169 111/0 1971 1 \172 1\173

~ 0.200 0.122 0.00"0 0.067 0.126 0.002 lI.0.57 0.102 0.168 0.023 0.283 0 • .536
4 0.5\15 0.6~0 0.317 11.23, 0.38R 0.300 0.402 0.149 0.233 0.26l! 0.3711 O. '93
5 1. 04~ 0.93~ 0.6110 11.462 0.~75 0.427 0.5~4 0.506 0.207 11.184 1.059 0.918
6 1.043 0.992 0.1I ~\I lJ.090 0.77.2 0.4\14 0.467 0.~36 0.~06 0.148 0.962 0.466
7 0.620 0.956 0.770 0.05~ O.rlOI1 0.510 0.0.5\1 0.415 0.4~2 0.416 0.416 0.302
II 0.663 0.52.5 0.1l411 0.491 0.497 0.'~4 0.060 o.42~ 0.420 0.314 0.609 0.1112
9 11.978 0.652 O. ö20 0.772 0.4.56 O. 3~>3 0.4)7 0.433 0 • .502 0.311 0.488 0.297

11] 0.400 0.633 0.2.55 0.261 0 • .5~9 0.315 0.562 0.417 0 • .551 o.2511 0.650 0.167
11 0.4011 0.21 X 0.780 0.'190 0.19i! 0.561l 0.301 0.247 0.405 0.303 0.414 0.206
12 / 0.719 0.230 1 .95.5 1. ö8.5 0.2\15 fl.937 1.160 0.202 0.232 0.645 0.\179 0.244
13 0.600 0.600 0.600 0.6110 0.6011 0.600 0.600 0.400 0.400 0.400 0.600 0.300

14+ 0.6011 0.600 0.000 0.000 0.600 0.6l1fl 0.000 0.400 0.400 0.400 0.000 0.300
I

( 4- 7ll.1 11.327 0.891 0.059 0.511 0.621 0.433 0.510 0.402 0.3~0 0.254 0.704 0.570
.,.
0

I

1974 1975 1976 1 '177 1\178 19711 19 RlJ 1981 19112 11183 19R4

S 0.2211 0.754 0.321 0.750 11 • .501 0.14' ll.lJ3J 0.1111 0.0~7 0.03lS 0.100
4 0.347 0.569 0.634 1.765 0./,29 0.502 0.21:l5 0.215 0.273 0.169 0.200
; 0.417 0.510 0.001 0.b90 0 • .163 0.922 0.074 0.49lJ 0.403 0.471 0.250
6 0.594 0.432 0.704 0.4i!3 0.405 0.1184 0."130 0.1153 O. ;55 0.371 0.300
7 0.513 0.453 0.752 0.0311 U.046 0.441 0 • .50~ 0.012 0.~22 0.201 0.250
R 0.499 0.333 0.524 0.477 0.445 0.407 0.544 0.429 0.422 11 •.542 0.200
9 0.437 0.21? 0.742 0.237 U. 54 5 0.48/1 0 • .5 00 0.335 0 • .501 0.103 0.1110

1 n 0.712 0.154 0.913 0.491 0.1 ö7 0.400 0.5ll0 0.1110 0.2/5 0.304 0.1110
11 0.502 0.374 0.564 2.20l 0.719 0.328 fl.412 0.473 0 • .5711 0.151 0.1110
12 0.741 0.134 1.244 0.40Y 0.3/12 0.570 0.34.5 0.316 1.231 0.139 0.180
13 0.6UO 0.300 0.~110 O.~OO O.oü') 0.4 7~ 0.4 7~ 0.1:50 0.100 0.220 0.1110

14+ 0.61l0 0.301) 0.500 0.500 0.600 0.475 0.4l~ 0.130 O. "180 0.220 0.180

( 4- nu 0.4öO 0,492 0.0/3 O.dll 0.0.56 0.607 0.51.5 0.543 0.4 ~8 o•.52:S 0.250

•
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North-East Arctic RADDOCK.

Table 26.' Stock size in numbers. Unit: thousands. Biomass totals. Unit: tonnes.
Alle values are given for 1 January.

1962 1963 1964 1<J65 1966 1907 19011 1909 1970 1'171 1<J72 '11173

3 240750 274171 3203611 100064 242598 291101 1 '17113 17210 164100 96011 1025120 26<J<J311

4 75409 161452 1 <J 8718 242173 76591 175043 2B96'1 15604 127~0 113031 77475 632296
5 81904 34056 669110 11 a 519 1567311 42541 106124 1220112 11006 11247 71126 43461

6 56815 23518 1 0<J49 . 21515 61148 72202 22716 49948 60558 7328 5619 20187
7 75dl 16389 7143 3790 11294 24319 3(0)5 11653 23<J21 29b 77 5172 1759
11 3028 3337 5156 2709 1015 4155 11958 15576 6301 12458 16137 2794
9 30'14 1271l 1619 111011 B49 1104 ", 54 5062 11335 33811 7454 7183

10 808 953 545 584 6114 714 463 1013 2688 5046 2032 3746 '
11 ' 821 443 414 353 301l 3'11 427 216 547 15411 3193 663 :
12 1025 450 292 155 107 136 1 81 258 138 299 936 1728
13 4i3 409 2H 34 19 (,) 44 47 173 90 1211 2llb

14+ 19 99 162 496 17 17 46 7 03 13 102 55

TOTAL NO 4713ll7. 516555 612cd'Jl 4<J1l20b 557. 529 6114 Oll 423720 239275 290550 2711137 1214495 984301
SP~ NO 68174 49695 4580lS 65378 86354 84404 942U'Jl 87591 74432 6U3411 57422 70463 J

TOT.R1\l;.t 5769lS3 540327 615723 62<J430 713770 713563 644190 477595 422\1117 3850,197 1027416 1031521 ~

SPS 61011 165055 12230U 102474 BOo04 190294 20213 5 22712lS 220<J67 2100'>16 111 02 67 1671l5d 1513d9

1974 1975 1976 1977 1971S 1979 19<iU 19111 1902 1'1d3 19l14 1985

3 54014 49242 55a98 11472ll 171435 143180 1114<J5 ))117 17669 20641 22941********
4 157947. 35507 .512117 .53190 439'19 9787tJ 10141<J 14576 4136 130tJ9 10264 16995

5 2~6193 91855 16462 13593 7668 19204 4115111 62466 '1629 2':>77 9453 10902
6 1421)9 1 5526 I 44ll6i3 738\1 4569 26411 11251 20254 31.s19 4i:l62 1317 0027
7 10367 6421 82530 111172 3732 2494 8'Jlo 2466 7064 14719 2747 799
Il 1004 47llS 3343 311141 792? 1602 1314 509 10114 3433 '1100 1752
9 1907 529 2807 107.0 16112 4158 <322 625 271 587 1 \/97 0100

10 4375 lOUIS 350 1095 1047 76,6 2 U'Jll 467 366 l:i5 434 1365
11 25.,,4, 1758 . 707 115 549 711 4212 958 317 228 93 297
12 575 1280 \/\/0 330 10 21<J 420 22113 409 17ll 160 64
1.5 1109 224 <J21, 234 1/9 6 101 244 1362 117 '127 110

14+ 346 390 1211 275 157 153 43 579 227 507 975 754

TOTAL N,) 534697 348267 2402 'Jl2 2225115 257439 27992\/ 184583 1101113 73<J43 61672 65009
SPS Nil 102325 12072 0 11M37 59563 35547 274C5 2930'1 33455 29342 21 <J41 1 llll07
TOT .RJOI1 R32815 666Mb 4112762 37.7390 2\101611 304273 204247 217145 1 :>lLJ4 7 107009 109720
St'S flIO'1 7.2~636 196562 313330 183831 116499 A36CIl 711541 89503 114557 6tJ340 62620
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Table 27. North-East Arctic HADDOCK.
Input data for stock size and catch projections.
List of variables by age

1984 expected
Age 1985 fishing fishing natural maturity weight in weight in

stock size pattern pattern mortality ogive the catch the stock

3 200 000 0.10 0.20 0.20 0.00 1.520 0.660

4 16 995 0.20 0.40 0.20 0.05 1.860 1.030

5 10 902 0.30 0.30 0.20 0.23 2.100 1.790

6 6 027 0.25 0.30 0.20 0.53 2.380 2.380

7 799 0.20 0.25 0.20 0.88 2.860 2.860

8 1 752 0.18 0.20 0.20 0.98 3.330 3.330

9 6 100 0.18 0.18 0.20 1.00 3.700 3.700

10 1 365 0.18 0.18 0.20 1.00 4.410 4.410

11 297 0.18 0.18 0.20 1.00 5.400 5.400

12 64 0.18 0.18 0.20 1.00 6.700 6.700

13 110 0.18 0.18 0.20 1.00 7.400 7.400

14+ 754 0.18 0.18 0.20 1.00 8.000 8.000

1 000 kg kg
individuals

•

Recruitment:
(age 3)

1985 200 millions

1986 300 millions

1987 400 mi1lions

!
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