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2 INTRODUCTION

2.1 Terms of Reference

Canada
spain
Norway
Norway
Norway
Spain
spain
Norway
USSR
Federal Republic of Germany
Canada
USSR

At the 76th Statutory Meeting of ICES in 1988, it was decided
(C .Res. 1988/2: 4: 21) that the Arctic Fisheries Working Group
(Chairman: Mr T. Jakobsen) will meet at ICES Headquarters from
19-28 September 1989 to assess the status of and provide catch
options for 1990 within safe biological limits for the stocks of
cod, haddock, saithe, redfish, and Greenland halibut in Sub-areas
I and II.

2.2 Methods used in the Assessment

The procedure adopted by the Working Group was to use the
RCRTINX2 program (Anon., 1987) to estimate recruitment, the ICES
VPA tuning program (Anon., 1988) to estimate current fishing
mortality levels, and the separable VPA (terminal population) to
estimate the current exploitation pattern. This procedure was
followed for all stocks unless the data base was insufficient or
the results were inconsistent with other information.

3 NORTH EAST ARCTIC con (SUB-AREAS I AND II)

3.1 Use of USSR Murman Cod and Norwegian Coastal Cod jn the
Assessment

Norwegian coastal cod in Division IIa has been excluded from all
previous assessments, whereas the USSR Murman cod in Sub-area I
has been included. It was suggested that the Murman cod caught in
1988 might be excluded from the assessment. However, removing the
estimated 40,000 t from the catches in 1988 would create a severe
inconsistency in the time series and it was agreed that a reli
able assessment could not be made on such a basis.

The status of the Murman cod and the Norwegian coastal cod in the
assessment needs to be clarified at or before the next Working
Group meeting. A recommendation on this subject is given in Sec
tion 8.
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3.2 Status of the Fisheries

3.2.1 Landings prior to 1989 (Tables 3 1 3 3, Fjgure 3 lA)

Final reports of landings for 1987 totalled 523,071 t (Table
3.1). The landings provisionally reported for 1988 are 391,543 t,
excluding both Norwegian coastal cod and USSR Murman cod. The
agreed TAC, which included 40,000 t of USSR Murman cod, was
451,000 t. Thus, about 20,000 t of the TAC was not taken. The
landings were 24,000 t below the quantity expected by last year's
Working Group.

Table 3.2 shows that the reduction in landings occurred in the
trawl fisheries, while other gears had a small increase. Landings
declined for all countries except France (Table 3.3).

3.2.2 Expected landings in 1989

The agreed TAC is 300,000 t, including 40,000 t of USSR Murman
cod. The agreement also assumes that 40,000 t of Norwegian
coastal cod is taken, allowing total cod landings of 340,000 t.
Based on preliminary information, it is expected that the total
landings will be close to this level, but that only 10,000 twill
be Norwegian coastal cod. This low quantity is mainly due to the
closing of the Norwegian coastal fishery already in April.

3.2.3 Effort and catch-per unit effort (Tables 3.4 and 3 5)

CPUE is derived by dividing the total catch by the total fishing
effOrt involved in taking that catch. The effOrt will in part
have been directed towards other species, but no selection of di
rected cod catch or directed fishing effort for cod has been
made.

Of the eight current CPUE series shown in Table 3.4, five reached
a maximum and all reached a peak in the mid-1980s. There has been
a general decline since 1986. All indices available showed a de
cline from 1987 to 1988. Declines ranged from about 5% to 50%
with a mean decline of about 25%. The catch-per-gillnet boat week
in Lofoten has been declining steadily since 1983 and the 1987
rate was about 45% of the rate in 1983.

Catch-per-unit-effort indices from the fishery on spawning cod in
the Lofoten area showed maximum values in 1982 for the 10ng1ine
and handline fisheries and a peak close to the maximum in 1971
was reached in 1983 in the gillnet fishery (Table 3.5). There
were declines in all three indices to 1987 followed by substan
tial increases in the longline and handline indices in 1988. The
handline index declined in 1989 but those for gillnet and long
line increased.

3.3 Data from Catches
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3.3.1 catch in numbers at age (Table 3 25)

The catch at age for 1987 was revised based on final landings
figures and the updated Norwegian age composition. Age compo
sitions of catches by the Soviet Union, the Federal Republic of
Germany, and Spain were the same as used in last year's assess
ment.

For 1988, the catch at age was again calculated separately for
Sub-area I and Divisions IIa and lIb using the landings by
country and yearly age compositions provided by the Federal Rep
ublic of Germany. Norway, the USSR, and the UK for each of these
areas and by Spain for Division lIb. Landings by other countries,
mainly the Faroe Islands and portugal, comprised less than 5% of
the total and age compositions for them were derived by the use
of age compositions from the UK and Spain.

The 1983 year class as 5-year-old cod in 1988 was dominant in the
trawl, longline and handline landinqs. In the gillnet landings,
6-year aIds predominated while cod of ages 5 and 6 were of equal
strength in the Danish seine landings. For the fishery as a
whole, the 1983 year class comprised 57% by number of the lan
dings and cod of ages 4-7 accounted for about 97%.

For 1989, the Federal Republic of Germany, Norway, and USSR pro
vided age and length data for their landings in the first half of
the year. The age compositions of landings from other countries
were calculated using age compositions from Norwegian trawlers.
The total age composition was calculated by raising these age
compositions to the respective expected landings.

3.3.2 Weight at age in the landings (Tables 3.6 and 3,26)

In the years 1984-1987, average weights at age from Norwegian
landings were higher for the younger ages and lower for the older
ages than corresponding values derived from the USSR landings.
The difference for the younger age groups was in part due to an
unsatisfactory Norwegian lenght-weight relationship. Differences
in the older ages may be in part due to inadequate sampling as
these age groups are much less abundant in the landinqs and in
part to differences in fishing pattern by the fleets. The average
weights at age in 1988 were similar except for age 2. From both
the Norwegian and USSR estimates, average weights at age have de
cl~ned markedly from 1984 to 1988.

3,4 Survey Results (Tables 3.9-3.14)

Bottom trawl and acoustic surveys conducted by Norway and the
USSR confirm that the 1984 and 1985 year classes are much weaker
than the 1982 year class and the strong 1983 year class. Esti
mates of stock abundance as a whole declined from the mid-1980s
to 1988 and 1989, reflecting both the decline of the 1982 and
1983 year classes and the recruitment to the stock of much weaker
year classes.
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3.4.1 Recruitment indices (Tables 3.7-3 8)

The sizes of year classes not considered to be well estimated by
the VPA were based on the analysis of recruitment indices using
the ICES program RCRTINX2. The 1986-1989 year classes were all
estimated to number about 200 million at age 3. Thus, all year
classes produced in the 19805, except for the strong 1983 and
average 1981 and 1982 year classes, appear to have been in the
range 140-200 million at age 3.

The estimates of recruitment of year classes 1983 and younger in
the present assessment are considerably less than those of last
year. The reasons for this change are not obvious but may be in
part due to perceived changes in the selectivity of survey and
commercial gear to cod of lower mean length at age. Discard rates
were considered at last year's meeting and increased discarding
of small slow-growing cod may also be a factor in the above
phenomenon.

3.4.2 weight at age in the stock (Tables 3 15 3 18. 3.27)

Stock weights used for 1985-1989 are averages of values derived
from Norwegian surveys in January-February 1985-1989 and USSR
surveys (with ages adjusted by 1 year) in November-December 1984
1988. Cod of ages 3-7 weighed much less in 1989 than in 1984. The
decline in growth rate seems to have stopped in 1988. The ex
pected improvement in growth rate would appear to be related to
improved temperature conditions in the Barents Sea and an in
creased feeding on capel in.

3.4.3 Maturjty at age jn the stock (Table 3 19)

As in 1988, a maturity ogive was only available from the USSR.
The ogive for 1989 was similar to that of 1987 and showed a some
what more gradual attainment of maturity than the USSR ogive of
1988.

3.5 Stock Assessment

3.5.1 Tunjng the VPA to survey results

The available data from surveys and CPUE from trawl fisheries
were updated by information from the latest year. The USSR sur
veys taken in the late autumn were allocated to the following
year. In this way tuning data for 1989 were obtained and the
tuning-VPA was run including 1989. The preliminary catch data for
1989 were given by age. Trial runs revealed that the CPUE data
from Norway and the USSR from each area and division gave contra
dicting results for older ages and a combined CPUE was con
structed. First, the data from each area were combined to a total
from each country. However, these data also showed contradicting
results and a combined total for both countries was calculated.
The combined effort was calculated as the sum of the effort from
each country divided by the average of each country mUltiplied by
the fraction of total catch taken by each country. These data are
given in Table 3.20.

')
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The input F on the oldest age was the average of 4 younger ages
and the final year input F to the ages not tuned were the average
of the 4 latest years. The results of the tuning are given in
Tables 3.21 - 3.23.

3.5.2 Separable VPA

The shift in the fishing pattern from 1985-1986 caused by the re
cruiting 1982 and 1983 year classes seems to have resulted in a
new and stable fishing pattern. A separable VPA was run adjusted
to the F S_ 10 = 0.787 in 1989 from the tuning. The residuals and
resulting fisfiing pattern are given in Tables 3.24-3.25. The re
siduals do not show any clear indications of changes in the fish
ing pattern during the years of heavy weighting, i.e., 1985 to
1989.

3.5.3 Final VPA and present state of the stock (Tables 3.29-3 30.
Figures 4 1A-4 1B)

The final VPA was run using F on the oldest ages estimated from
the tuning VPA for the years 1967 to 1984 and those estimated by
the separable VPA for the later years. The input Fs for 1989 were
the ones from the separable VPA based on final populations, ex
cept for age 3. where the F value was adjusted to fit the esti
mated abundance from the recruitment program.

The F values from the final VPA are presented in Table 3.29.
Population numbers by age, total biomass, the spawning stock num
bers and biomass from the final VPA are presented in Table 3.30,
including figures for 1989, thus showing the present state of
stock.

3.6 predictions of Catch and Biomass

3.6.1 Input variables to the prediction

The values used in the prediction are given in Table 3.31. The
stock size in 1990 is estimated from the final VPA except for age
3. The recruitment at age 3 is estimated using the program
RCRTINX2. The fishing pattern is the one estimated by the separ
able VPA. The maturation ogive from 1989 is used for all years in
the prediction.

The data on weight in catch and stock are calculated by assuming
a length increment equal to the average over the last 10 years
for the years in the prediction, starting with the observed
length in 1989. The data are the average length at age from the
Norwegian and USSR surveys. For the ages 9 and older the average
of age 7 and 8 is used. To calculate the weight in the stock, the
corresponding average condition factors are used, i.e., the
relationship between the cubic length and the weight.
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The weights in the
year after for ages
at the beginning
groups.

catches are taken to be the stock weights the
3 and 4, and the average of the stock weights
of the year and the year after for older age

3.6.2 Biological reference points (Figure 3 1C)

The yield-per-recruit analysis using the 1989 catch and stock
parameters resulted in estimates of F 1 = 0.15 and F - 0.24.
Jakobsen (1989) gives the values of ~i = 0.32, F ma~ 0.46 and
F. = 0.78 for North-East Arctic cod.o¥he latter ~~%imates are
5nB~~antial1Y lower than the values estimated last year. The
present exploitation level is F S9 = 0.78 corresponding to Fhigh "

3.6.3 Projections of catch and biomass (Table 3 32 Fjgure 3 1D)

Table 3.32 shows the expected development of the stock and the
expected catches under various assumptions of F 5-

10
. For 1990,

all the biological reference points are included, but from 1991
only FO l' F ,F d' and F89 are given. The recruitment up to
1992 ~S bas~axon ~Bserved year classes, but after that a recent,
average recruitment is assumed.

3.6.4 Comments to the stock situation

High fishing mortalities in recent years, at or above the Fh " h
level, have reduced the stock severely. A reduction in stock 6lo
mass of more than 50% has occurred from 1986 to 1989 and the cur
rent spawning stock biomass is at a historic low level. Recruit
ment in the most recent years fox a series of year classes has
been only about 1/3 of the long-term average and this makes the
stock situation even more serious. The catches must be kept at a
low level for some years to avoid a further reduction of the
stock.

4 NORTH EAST ARCTIC HADDOCK (SOB AREAS I AND II)

4.1 Status of the Fjsheries

4.1.1 Landings prior to 1989 (Tables 4.1-4.3, Figure 4.1A)

The final landings figure for 1987 was 150,659 t which is very
close to the value used in last year's assessment. The prelimi
nary landing value for 1988 of 91,771 t, a decrease of about 40%
from the 1987 level, is well below the landing expected at last
year's meeting. In Sub-area I, landings fell from 109,000 t to
44,000 t, while the landings in Division IIa reached 47,000 t,
the maximum since 1960. Landings in Division lIb declined but
these are variable and comprise only a small portion of the
total.
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4.1.2 Expected landings in 1989

Based on reports for the first half of the year, the expected
landings in 1989 of 57,000 t will be somewhat lower than the
agreed TAe of 83,000 t.

4.1.3 Effort and catch per unit effort (Table 4 4)

In Sub-area I, CPUE in Norwegian trawl fishery increased steadily
from 1984 to a peak in 1987 close to the maximum in the series
since 1972. The USSR CPUE in 1985-1987 was relatively stable.
There were, however, substantial drops in CPUE in 1988, both in
the Norwegian (37%) and USSR (22%) fisheries. The increase since
the mid-1980s in the Norwegian CPUE in Division IIa continued in
1988. It should be noted that a substantial portion of the
haddock landings is taken as a by-catch and no great confidence
may be placed in the trends in CPUE outlined above.

4.2 Data from Catches

4.2.1 Catch in number at age (Table 4.24)

The catch at age for 1987 was revised based on final landings
figures and the updated Norwegian age composition. Age compo
sitions of catches by the Soviet union, the Federal Republic of
Germany, and the UK were unchanged.

For 1988, age compositions were available for all areas
Norway, the UK, and the Federal Republic of Germany and from
area I and Division IIa from the USSR. The age compositions
the small catches by other countries were considered to be
same as those of Norwegian trawlers. The 1983 year class as
year olds in 1988 was predominant in all areas and accounted
63% of the catch in numbers. Haddock of ages 4-6 made up 98%
the total number.

from
Sub

of
the
5

for
of

4.2.2 Weight at age in the landings (Table 4.5)

For 1989, the Federal Republic of GermanY, Norway, and USSR pro
vided age and length data for their landings in the first half of
the year. The age compositions of landings from other countries
were calculated using age compositions from Norwegian trawlers.
The total age composition was calculated by raising these age
compositions to the respective expected landings.

Differences between Norway and USSR estimates in recent years of
mean weights at age of younger haddock were partly due to the use
of an unsatisfactory Norwegian length-weight relationship. There
has been a clear reduction since 1984 in average weights at age
of haddock up to age 9. In the 1984-1988 period, the average
weights were at a minimum in 1988 for almost all ages. The aver
age weights of 4-, 5-, and 6-year-old haddock in 1988 were less
than half those in 1984.
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4.3 Survey Results (Tables 4.6. 4 8-4.12)

Bottom trawl and acoustic surveys by Norway and the USSR confirm
that the stock is dominated by the 1982-1984 year classes which
are much more abundant than subsequent year classes. The 1987
year class, as 1-year aIds, seemed strong in the autumn acoustic
survey by Norway but was poorly represented in other surveys in
1988 and 1989.

4.3.1 Recruitment indices (Tables 4.6-4 7. 4.28)

The abundances of the 1985-1989 year classes as estimated from an
analysis of recruitment indices with the ICES RCRTINX2 program,
were quite low and comparable to the estimates of last year.

4.3.2 Weight at age in the stock (Tables 4 13-4 14 4 23)

Stock weights used for 1987-1989 are averages of values derived
from Norwegian surveys in January-February 1987-1989, and USSR
surveys (with ages adjusted by 1 year) in November-December 1986
1988. Haddock of ages 3-6 showed a decline in growth from 1986
1987 but the growth rate appears to have increased in 1988. (See
also remarks in Section 3.4.2).

4.3.3 Maturity at age (Table 4 15)

No new
ogive
and in

maturity ogive was available at
for 1988 was, therefore, used in
the projections.

this meeting. The USSR
the VPA for 1988 and 1989

4.4 Stock Assessment

4.4.1 Tuning the VPA to survey results

The available data from surveys were updated by information
the latest year. The USSR surveys taken in the late autumn
allocated to the following year. In this way tuning data for
were obtained and the tuning VPA was run including 1989. The
liminary catch data for 1989 were given by age. Tuning data
given in Table 4.16.

from
were
1989
pre
are

The input F on the oldest age was the average of 4 younger ages
and the final year input F to the ages not tuned was the average
of the 4 latest years. The results of the tuning are given in
Tables 4.17-4.19.

4.4.2 Separable VPA

The shift in the fishing pattern from 1985-1986 caused by the re
cruiting 1982 and 1983 year classes seems to have resulted in a
new and stable fishing pattern. A separable VPA was run adjusted
to the F 4 _

7
= 0.403 in 1989 from the tuning. The residuals and

resulting fishing pattern are given in Tables 4.20-4.21 and the
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residuals do not show any clear indications of changes in the
fishing pattern during the years of heavy weighting, i.e., 1985
to 1989.

4.4.3 Final VPA and present state of the stock (Tables 4.25-4.26.
Figures 4.1A 418

The final VPA was run using the F on the oldest ages estimated
from the tuning VPA for the years 1967 to 1984 and those esti
mated by the separable VPA for the later years. The input Fs for
1989 were the ones from the separable VPA based on final popu
lations, except for age 3, where the F values were adjusted to
fit the estimated abundance from the recruitment program.

The F values from the final VPA are presented in Table
Population numbers by age, the total biomass, the spawning
numbers, and biomass from the final VPA are presented in
4.26, including figures for 1989, thus showing the present
of stock.

4.5 Predictions of Catch and Biomass

4.5.1 Input variables to the prediction

4.25.
stock
Table
state

The values used in the prediction are given in Table 4.27. The
stock size in 1990 is estimated from the final VPA except for age
3. The recruitment at age 3 is estimated using the program
RCRTINX2, The fishing pattern is the one estimated by the separ
able VPA. Due to lack of new data on maturation, the ogive from
1988 is used for all years in the prediction.

The data on weight in catch and stock are calculated by assuming
a length increment equal to the average over the last 5 years for
the years in the prediction, starting with the observed lengths
in 1989. The data are the average length at age from the
Norwegian and USSR surveys. For the ages 8 and older, the average
of age 7 is used. To calculate the weight in stock, the corre
sponding average condition factors are used, i.e, the relation
ship between the cubic length and the weight.

The weights in the catches are taken to be the stock weights the
year after for ages 3 and 4, and the average of the stock weights
at the beginning of the year and the year after for older age
groups.

4.5.2 Biological reference points

The yield-per-recruit analysis using the 1989 catch and stock
parameters resulted in FO 1 = 0.13 and F = 0.24 (Figure 4.1C).
Jakobsen (1989) gives the' values of F m~xO.02, F d = 0.35 and
Fh , h = 1.11 for North-East Arctic hgMdoCk. The ~fesent exploi
tat~on level is F89 = 0.40.
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4.5.3 Projections of catch and biomass (Table 4 28 Figure 4.1D)

Table 4.28 shows the expected development of the stock and the
expected catches under various assumptions of F4 _ 7 " Only the bio
logical reference points Fa l' F and F 9 are used in the cal
culations. The recruitment up tomf~92 is ~ased on observed year
classes, but after that a recent, average recruitment is assumed.

4.5.4 CQmments to the stock situati OD

A series of very poor year classes have recruited to the stock in
the most recent years and the stock biomass will be at a very low
level from 1991 onwards.

5 NORTH EAST ARCTIC SAlIRE (SUB-AREAS I ~ND II)

5.1 Status of the Fishery

5.1.1 [landings prior to 1989 (Table 5 1 Figure 5 311,)

Revised
increase
visional
compared

landings as reported to ICES for 1987 were 91,679 t, an
of 21,221 t from the low level in 1986 (Table 5.1). Pro

reports of landings in 1988 give a total of 114,050 t
to 105,000 t expected by last year's working Group.

5.1.2 Expected landings in 1989

Norwegian authorities have introduced quota regulations in order
to limit the total landings to the recommended TAe of 120,000 t.
Landings to date in 1989 indicate that the TAC will be taken.

5.1.3 Effort and catch per "nit effort

Fiqure 5.1 shows the landings for the main gear categories since
1977. For the two dominant gears, trawl and purse seine, landings
increased in 1988.

Table 5.2 shows the number of vessels of different size
categories that have taken part in the purse seine fishery since
1977, with corresponding catch and catch per vessel. On the basis
of these data, indices of total purse seine effort have been cal
culated and are given in Table 5.4. The size category 20-24.9 m
has been used as a basis because it has the highest catches and
the lowest fluctuations in catch rates over the period. An in
crease in effort of 19% from 1987 to 1988 is indicated.

Table 5.3 gives catch, effort, and catch per unit effort for
Norwegian trawlers since 1976, includinq only hauls where the
effort clearly has been directed towards saithe. Indices of total
Norwegian trawl effort are given in Table 5.4 and show an in
crease of 63% from 1987 to 1988. Thus, the effort indices for the
two main gears indicate that the total effort has increased by
about 40% in 1988.
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5.2 catch in numbers at Age (Table 5 8)

Age compositions of landings in 1987 were revised, reducing the
catches of the oldest age groups which caused problems in last
year's assessment. New data were available for 1988 from the Fed
eral Republic of Germany and Norway, accounting for 99% of the
landings. Landings of other countries were assumed to have the
same age composition as that of the Federal Republic of Germany.
Poor sampling of older age groups is, however, still a problem in
the Norwegian data.

5.3 Weight at Age (Table 5,9)

A constant set of weight at age data are used for all years in
the period 1960-1979. For subsequent years, annual estimates are
used. Data for 1987 were revised and new data were available for
1988. The poor sampling of older groups gives obvious inconsist
encies between the years. weight at age in the stock is assumed
to be equal to the weight at age in the catch.

5.4 Age at Maturity

No maturity
the previous
assumed.

ogive is available for this stock of saithe. As in
assessments, knife-edge maturity at age 6 has been

5.5 SurVey Results

An acoustic survey for saithe in October-November was started in
1985. Indices of abundance of immature saithe are obtained, but
the time series of 4 years is still too short to be used in the
assessment.

5.6 Recruitment

Recruitment indices are available from O-group (post larvae) sur
veys since 1985. So far, only the 1985 and 1986 year classes have
recruited to the fishery, but the estimates from the VPA are
still unreliable. It is, therefore, too early to make an evalu
ation of the usefulness of the O-group indices.

5.7 Fishing Mortalities and yPA

Fishing effort and catch-at-age data (ages 3-9) from the
Norwegian purse-seine and trawl fishery were used as input to the
ICES VPA tuning program (Table 5.5). Input Fs on age groups not
included in the tuning were set equal to the 1980-1987 mean. The
results are given in Table 5.6. F3 _

8
in 1988 was estimated to be

0.37.

The fishing mortality levels from the tuning were carried forward
to the separable VPA and the results of the separable analysis
are given in Table 5.7. The resulting fishing mortalities were
used as input to the conventional VPA and the results are given



12

in TableS 5.10 and 5.11 and Figures S.3A and 5.3B. The VPA shows
an increase of 41% in fishing mortality from 1987 to 1988 which
corresponds closely to the effort indices. A concentration in ef
fort on the relatively abundant year classes of 1983 and 1984 is
indicated. The year classes 1985 and 1986 appear to be poor.

The spawning stock biomass has been at a low level (Figure 5.3B),
but an increase is indicated in 1988.

5.8 Predictions of Catch Bnd Biomass

5.8.1 Input variables to the predictions

Input values for the prediction are given in Table 5.12. It is
unlikely that the concentration of effort on the year classes
1983 and 1984 will continue in 1989, mainly because they will to
a large extent have left the purse seine grounds. The separable
pattern (Table 5.7), adjusted to the 1988 level, has, therefore,
been used in the prediction. The weights are mean values for
1980-1988, except for the year classes 1983-1986 which have had a
slower growth.

The low estimates for the year classes 1985 and 1986 from the VPA
were accepted. For more recent year classes, the average for the
year classes 1979-1985 of 200 million at age 1 was assumed.

5.8.2 Biological reference pqints

Yield and SSB per recruit were based on the exploitation pattern
in Table 5.12 and mean weights 1980-1988. The calculations give
FO 1 ~ 0.17 and F = 0.28 (Figure 5.3C). A plot of sse versus
recruitment is sh~~fi in Figure 5.2 and from it the following ref
erence points were calculated: F l = 0.25, F rl ~ 0.36, and
F. ~ 0.41. The low level of ~w. is cause&eBy the fact that
19~9~evels of sse usually have pro8ag~d small year classes.

5.8.3 Results of the prediction (Table 5.13, Figure 5,3P)

Fishing mortalities will increase to 0.46 in 1989 if the TAC of
120,000 t is taken. Continued fishing mortality at the expected
1989 level will correspond to a catch of 115,000 t in 1990. The
increase in spawning stock biomass in 1989 and 1990 from the
recent low level is caused mainly by the 1983 and 1984 year
classes, but the spawning stock will decline in 1991 when the
poor 1985 year class matures.

5,9 Comments to the Assessment

The assessment confirms the belief that last year's assessment
was invalid due to inconsistencies in the catch-at-age matrix.
Comparisons should, therefore, be made only with the assessments
prior to 1988.
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6 REDFISH IN SUB-AREAS I AND II

6.1 Status of the Fisheries

6.1.1 Landings prior to 1989 - (Tables 6 1 -6 6 Fjgure 6 SA)

Total redfish landings in 1982 were 131,749 t, but since then
landings declined continously to 34,596 t in 1987 (Table 6.1).
This decline is associated with reduced landings in the USSR
fishery, particularly in Division IIa. Provisional figures for
1988 show an increase to 38,039 t. This is caused by an increase
in the Norwegian sebastes marinus fishery and a minor increase in
the USSR Sebastes mentella fishery in Division IIa.

The peak level of landings of 5,396 t in 1986 in Sub-area I was
exceeded in 1988 when 5,774 t were reported (Table 6.2). Landings
in Division IIa declined from 100,163 t in 1983 to 27,730 t in
1987, but show a small increase to 30,485 t in 1988 (Table 6.3).
This is accounted for by a similar trend in the USSR landings.
Landings in Division lIb have remained at a low level (Table
6.4) .

The national landings statistics of redfish reported to ICES by
the USSR, the German Democratic Republic, the Federal Republic of
Germany, Norway, and spain distinguish between the species. For
the other countries The working Group has split the landings into
Sebastes mentell a and Sebastgs mari nus based on the reporting
schemes from the different fleets to the Norwegian fisheries
authorities. The total landings of 12.. mentella have declined pro
gressively from 115,383 t in 1982 to only 10,518 t in 1987, but
show a small increase to 14,287 t in 1988 (Table 6.5). Landings
of 12.. marinus increased from 16,366 t in 1982 to 30,199 t in 1986
but fell to about 24,000 t in 1987 and 1988.

The redfish in Sub-area IV is believed to belong to the north
east Arctic stock of ~. marinus. The landings from Sub-area IV
have been declining from about 2,000 t in 1985 to 1,366 t in 1988
(Table 6.6). These catches are not included in the assessment.

6.1.2 Expected landings in 1989

On the basis
year, landings
18,000 t and
ively.

of reports of landings in the early part of the
expected for the whole of 1989 are estimated to be
24,000 t for 12.. mentella and §.. marinus, respect-

6.1.3 Effort and catch per unit effort

Catch-per-hour-trawling data for the 12.. mentella fishery were
available for two classes of USSR vessels, RT and PST vessels
(Table 6.7). In the late 1970s, the fleet of RT vessels was being
replaced by the PST vessels (see also Greenland halibut). By
1981, these newer vessels comprised 70\ of the USSR fishing ef
fort and by 1985 the PST vessels had almost completely replaced
the RT fleet in this fishery. A more limited series of data was
available for the German Democratic Republic where factory
trawlers now are replacing the earlier freezer trawlers. Esti-
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mates of total effort are calculated in USSR units. The catch per
unit effort (PST) shows considerable stability.

Data for ,5.. maripllS were available for Norwegian stern trawlers
from 1981 (Table 6.21) and for a mixed-species fishery of the
Federal Republic of Germany from 1986. However, for the German
fishery it was impossible to estimate reliably the effort that
was directed towards 2- marjnus. Total international effort was,
therefore, estimated only in Norwegian units.

6.2 Catch in Numbers at Age (Table 6 1S1

Data for 1987 were revised. New data for 1988 for 2' mentella
were available for the USSR and the Federal Republic of Germany,
corresponding to 55% and 7% of the total landings, respectively,
The length distributions of the USSR and the German landings were
similar (Figure 6.1A), but the corresponding catch-at-age from
these Gountries were different (Figure 6.18). There is nearly a
systematic difference of about 3 years in the age/length keys
which is difficult to explain in other ways than by different
procedures for age reading. The Working Group had no independent
information that could be used to tell whether the USSR or the
Federal Republic of Germany's age readings were correct. However,
since the catch in numbers at age in previous ~ mentella assess
ments has been based on the USSR age readings, the Working Group
decided to be consistent to use the USSR age distribution from
Division IIa on both the Federal Republic of Germany landings and
on the landings from other countries.

For ~. marinus, age-composition data for 1988 were provided by
the Federal Republic of Germany and the USSR, accounting for 2%
and 5% of the total landings, respectively. For Norway, account
ing for 90% of the total landings, only length composition data
were provided. Age reading differences between the USSR and the
Federal Republic of Germany also occurred for .s,. marin!ls (Figure
6.2). The length composition of the Norwegian landings was simi
lar to the Federal Republic of Germany, but no age/length key was
available. Therefore, and also to be consistent with previous as
sesments, the age composition of the Federal Republic of Germany
was adopted for Norway and other countries with no age data. Age
readings, using both otoliths and scales, have been conducted in
Norway, but the results may be controversial and must be pub
lished and discussed before they can be used in the assessments.

6.3 Wejaht at Age (Table 6 16)

Catch weight-at-age data were available from the USSR for S.
mentella for the ages 9-20 in 1988 and 8-19 in 1989. AS in pre
vious assessments weight at age in the stock was taken to be the
same as the weight at age in the catch.

Weight-at31z~gth data for .s.. marinus, based on the relationship
W=O.0058L· , were available from the Norwegian landings in
1988. Catch weight-at-age data for ages 9-16 were available from
the USSR landings in Subarea I. The Norwegian weight-at-length
data were converted to weight-at-age by using the most recent
age-length key available, namely the 1987 Federal Republic of
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Germany age-length key. However, this produced a large (18%) dis
crepancy in the SOP check, and the final catch weight-at-age was,
therefore, raised according to the ratio SOP/Nominal catch.

6.4 Age at Maturity (Table 6.111

Maturity-at-age ogives from research vessels, sexes combined,
have been made by the USSR for several time periods. An average
maturity agive from USSR research vessels for the years 1966-1972
has in previous assessments been used on all years up to and in
cluding 1980. New data from the USSR were made available at this
year's Working Group, and based on this new information, the
maturity ogives for previous years have also been revised. An
average ogive for 1966-1972 has been used for the period 1965
1975. The presented average ogive for 1975-1983 has been used for
the years 1976-1983. Then, from 1984 onwards, a smoothed running
average of three years has been used.

A maturity ogive was not available for ,S. marjD!lS, and as in the
previous assessments, knife-edge maturity at age 15 was assumed.

6.5 Survey Results

Apart from the
in 1986-1988,
species in the

USSR survey on the spawning grounds of ,S. menteJla
there is no directed survey towards the redfish

North-East Arctic.

Since 1981, a stratified random bottom trawl survey has been car
ried out by Norway in February in the Barents Sea. This has been
combined with a synoptic acoustic survey. However, reliable com
parable results from year to year from these investigations only
exist back to 1987, so the time series are too short to tell
whether the observed numbers are at a historical low or high
level. However, the estimates for~. mentella show an overall
stabilizing trend, and an increase in numbers of specimens less
than 15 cm is promising. Compared to the results for 1988 the es
timates for ~. marinus in 1989 increased for nearly all length
groups although the level is lower than in 1987.

Since 1981, a stratified random bottom trawl survey has also been
carried out by Norway in September in the Svalbard area. In
September 1986, Norway and USSR started a joint multispecies
trawl/acoustic survey to cover both the Svalbard area and the
Barents Sea.The abundance indices of ,S. menteJla in 1988 point to
a more stable stock situation after the rapid decrease from the
1984-1985 level. Both surveys confirm this. The present stock
situation of ,S. mi'lT1Dll."l in this northern part of the species'
geographical distribution, had shown a decreasing trend since
1985-1986, but the acoustic survey gives a higher index in 1988
compared to 1987.

In the years 1986-1988 the USSR carried out a trawl/acoustic sur
vey in March-June on the ~. mentella spawning grounds near Bear
Island. The results indicated a reduction in biomass from 90,000
t in 1986 to 60,000 t in 1987 and 30,000 t in 1988. In 1989 the
USSR carried out a similar survey in March which estimated the
biomass to be about 111,000 t. However, the surveyed area was in-
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creased compared to the previous years, and a greater proportion
of immature fish is included in this estimate. However, the re
sults nevertheless indicate an increased abundance of immature
fish.

6.6 Recruitment (Tables 6.8-6.10)

From the data of the international O-group fish survey carried
out in the Barents Sea since 1965, only two year classes (1967
and 1968) may be considered as very poor. The indices are gener
ally low in 1965-1972, average in 1973-1978, and high in 1979
1989. However, the survey does not distinguish between the
species of redfish.

There are large discrepancies between the international O-group
fish survey data (Table 6.8) and the data from the USSR survey on
the 1+ - 6+ group of~. mentel1a (Table 6.9). Differences in re
cruitment estimates during the first two years of life apparently
occur due to significant variability in natural mortality. Con
siderable mortality of redfish at age 2+ - 5+ is caused by large
by-catches in the shrimp and capelin fisheries, and predation on
juvenile redfish (mainly ~. mentella) by the cod stock also con
tributes to the mortality (Mehl, 1987; Yaraguina, USSR, pers.
comm. ) .

since ~. mentella do not fully recruit to the fishery until about
age 12-13, the VPA will not give complete values for the younger
part of the stock in the most recent years. Therefore, indepen
dant information about the recruitment is needed. The data on ~.

mentella from the USSR survey (Table 6.9) were used as input to
the recruitment program RCRTINX2. The results are given in Table
6.10. There are some inconsistencies in the USSR survey data,
e.g., the strength of the same year class may differ rather con
siderably from survey to survey. There is no clear correlation
between survey results and VPA, and for some surveys, data are
missing. The Working Group agreed that the RCRTINX2 program gave
too high values for the recruitment. The USSR presented data on
the recruitment (at age 6) of the year classes 1980-1986 (Table
6.10) which were calculated from population fecundity
(Serebrjakov, 1984). Although the strong 1982 year class comes
out less than it probably should, the overall recruitment level
showed a better fit to the survey data, and were, therefore,
adopted as the values to be used for the recruitment at age 6 in
1986-1988. The recruitment at age 6 of the 1978 and 1979 year
classes was set at the same low level as the 1976 and 1977 year
classes.

6.7 Assessment of Sebastes mente]]a

6.7.1 Fishing mortalities - VeA ) Tables 6" 12 6.13 Figures G.SA
.2...2lll

USSR effort and catch data (Table 6.12) were used as input to the
tuning method. The results from the tuning method are shown in
Table 6.13. A separable VPA was then run with Fs adjusted to the
tuning level. A plot was made of average fishing mortality (ages
10-15) against total international effort in USSR PST units (Fig-
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ure 6.3). The points for the years 1984-1988 appear to lie near a
regression line different from that indicated for years prior to
1983, with the point for 1983 in an intermediate position. This
shift is considered to be related to a mesh decrease introduced
in 1983, with 1983 as a transitional year between the two
regimes. The bulk of the catches in recent years is made up of
10-15-year-old fish, and the trend in the biomass of ages 10-15
corresponded reasonably well with the CPUE values in Table 6.7. A
conventional VPA was made using the terminal populations from the
separable VPA to initiate the calculation. Table 6.17 gives the
final estimates of fishing mortality, and the corresponding esti
mates of stock numbers and biomass are given in Table 6.18.

6.7.2 Projection of stock biomass and catch

Input data used in the catch predictions are shown in Table 6.19.
Population numbers in 1989 are those calculated by VPA for age
groups 7 and older. For the 1978 and later year classes the
strength at age 6 has been set equal to the USSR values in Table
6.10. Since the Fs for ages 6-10 were adjusted to get this re
cruitment, the input Fs for these ages in the prediction were
taken from the separable exploitation pattern. For the older
ages, the Fs for 1988 were taken as input. The maturity ogive is
the 1988-1989 average calculated from Table 6.11. weight at age
in the catch has been set equal to the weight at age in the USSR
catches in the first half of 1989. weight at age in the stock has
been set equal to the average weight at age from the 1988 and
1989 catches.

Yield- and spawning stock biomass-per-recruit curves were calcu
lated using the above data (Figure 6.5C), F 1 and F were es
timated to be 0.08 and 0.18, respectivel~; and F8~a~ F pro
vided that the expected catch for 1989 is correct. Themagtock
recruitment plot (Figure 6.4) was used to estimate Fhigh 0.55,
Fmed = 0.16, and Flow = 0.04.

Results of the catch predictions are given in Table 6.20 and Fig
ure 6.50. To take the expected catch of 18,000 t in 1989 will re
sult in an increase of fishing mortality of 10% compared with
1988. Catch predictions for 1990 have been made for the biologi
cal reference points and for fishing mortality being maintained
at both the 1988 and 1989 level. At the 1989 level, 18,000 t is
also expected to be landed in 1990.

6.8 Assessment of Sebastes mad nus

Inspection of the catch-at-age matrix for this stock (Table 6.22)
suggests that there are some problems with the age determination
for this species (see Section 6.2).

Trawl effort and corresponding catch-at-age data exist for
Norwegian trawlers for 1986~1988. This time series was considered
too short by the Working Group and the tuning method gave unrea
listic stock estimates.

At last year's Working Group meeting, trial separable VPAs were
made, and based on information from these runs, a separable VPA
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the Svalbard surveys do not fish beyond depths of 600 m which
likely include a significant proportion of adult fish biomass.
Nevertheless, abundance indices of both the total stock size and
of fish less than 20 em in length are presented in Table 7.6. The
total stock index from the survey would suggest that the abun
dance in 1986-1987 is about half the level estimated in 1984-1985
whereas the 1988 estimate is about the 1984-1985 level. Fluctu
ations of this magnitude clearly are not indicators of stock size
and may well be an artifact of incomplete survey coverage and mi
gration.

7 .6 Recruitment

Fish of lengths less than 20 em in the survey include 1 and 2
year-old fish. Although the proportion of 2-year-old fish less
than 20 cm may vary from year to year, the survey indices of
these fish given in Table 7.6 may be of value in providing an
index of pre-recruit year classes. However, until the reliability
of these survey data can be established, average recruitment
(1978-1987) has been assumed for the catch predictions.

7.7 Assessment

7.7.1 Estimation of fishing mortality

Trawl effort data and the corresponding catch-at-age data were
available for Norwegian and USSR trawlers for the years 1979
1987. The data (Table 7.7) for the Norwegian fleet for age groups
6-10 and for the USSR fleet for age groups 5-10 were used in the
VPA tuning module, and the results are given in Table 7.8. A sep
arable VPA was then run with the input terminal F value for age 8
adjusted so that the average F (ages 5-10) for 1988 from the ana
lysis was equal to the average F for that year as indicated by
the tuning. The matrix of residuals from the separable VPA is
given in Table 7.9. Finally a conventional VPA was run using the
1988 population numbers from the separable VPA to initiate the
calculation (Tables 7.13 and 7.14).

7.7.2 State of the stock

The results of VPA show that fishing mortality (ages 7-11) was
relatively high in 1978 when it was 0.43 (Table 7.13, Figure
7.2A). It SUbsequently fell to about 0.20 for three years before
increasing to about 0.37 in 1983-1987. The value estimated for
1988 is 0.39. From 1981 to 1986, the spawning stock has been
stable at about 60,000 t (Table 7.14, Figure 7.2B). However, from
1983, we observe a decreasing trend in both total and spawning
stock, which is opposite to the slightly increasing trend ob
served during the 1988 Working Group meeting. This reduction is
consistent with the rather severe decline (25%) in the combined
USSR and Norwegian CPUE in 1988 (Table 7.5). One should, however,
bear in mind that some of the 1988 data are preliminary.
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7.8 Catch Predictions

Input data used in the catch predictions are shown in Table 7.15.
Population numbers in 1989 are those calculated by VPA for age
groups 6 and older. For the 1984 and later year classes the
strength at age 3 has been set equal to the average for the years
1978-1987. The exploitation pattern used is that for 1988 from
the VPA (Table 7.13). However, for the age groups 3-5 in 1988 av
erage recruitment was assumed, and the Fs in the prediction were
taken from the separable exploitation pattern (Table 7.9). Based
on information from the fishery for the first half of 1989, the
expected reduction in total catch for 1989 is expected to take
place in both the trawl and gill-net/long-line fishery, and large
changes in the exploitation pattern are, therefore, not expected.
The maturity ogive is the 1983-1987 average which have been used
for all years in the VPA. Weight at age in both the catch and the
stock has been set equal to the weight at age in the catch aver
aged for the years 1987 and 1988.

Yield- and spawning stock biomass-per-recruit have been calcu
lated using the above data, and the results have been plotted in
Figure 7.2C. The values of FO 1 and Fare 0.13 and 0.25, re
spectively. Using the stock-recrui~~~nt plot in Figure 7.1 the
values of F nand Fh , h have been evaluated as 0.27 (equals F a9
provided tFl~'E the ~Jilpected catch for 1989 is correct) and 0.38
(close to Faa)' respectively.

Results of the catch predictions are given in Table 7.16 and Fig
ure 7.2D. To take the expected catch of 14,000 t in 1989 will
result in a reduction of fishing mortality of 30% compared with
1988, Catch predictions for 1990 have been made for the biologi
cal reference points and for fishing mortality being maintained
at both the 1988 and 1989 level. At the 1989 level, 15,000 t is
expected to be landed in 1990.

8 RECOMMENDATIONS

1) It has been accepted by ICES that the catches of Norwegian
coastal cod not be included in the assessment of North-East
Arctic cod. The USSR Murman cod has so far been included in
the assessment, but it has now become urgent to clarify the
status of both these cod categories in relation to the assess
ment of North-East Arctic cod. This cannot be done in an ordi
nary Working Group meeting. The Arctic Fisheries Working
Gronp therefore recQm mends that TCES takes the jnitjatiye
to ensnre that thi s prohl em j s so] ved in good ti me before
the next Working Group meetjng.
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2) Differences in the age-reading results between the countries
fishing for redflsh create severe inconsistencies in the
catch-at-age matrix. To improve the reliability of the assess
ment, it is necessary to harmonize the age readings. ~
Arctic Fisheries Working Group. therefore. recommends that
ICES arranges a Work-shop on Age Reading of Redfish. The
Working Group realizes that this will be only the first step
in a long process, but nevertheless wants to stress the ur
gency for all the involved countries to participate in such a
Workshop.
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Table 3 North-East Arctic COD.
Total nominal catch (tl by fishing areas.

Year Sub-area I Division IIa Division IIb Total catch

1960 357,327 115,116 91,599 622.042
1961 409,694 153,019 220,508 783,221
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 241,489 100,011 103,430 444,983
1966 292,253 134,805 56,653 483,711
1967 322,798 128,747 121,060 572,605
1968 642,452 162,472 269,254 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 f 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
1983 64,803 200,279 24,910 289,992
1984 54,317 197,573 25,761 277,651
1985 112,605 173,559 21,756 307,920
1986 157,631 202,688 69,794 430,113
1987 146,106 245,387 131,578 523,071
19881 123,3032 199,346 68,894 391,543

;provisional figures.
cod not included.40,000 t USSR Murman
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Table 3 2 North-East Arctic COD.
Total nominal catch ( 'ODD t) by trawl and other
gear for each area.

Sub-area I Division IIa Division IIb
Year Others

Trawl Others Trawl Others Trawl

1967 238.0 84.8 38.7 90.0 121.1
1968 588.1 54.4 44.2 118.3 269.2
1969 633.5 45.9 119.7 135.9 262.3
1970 524.5 79.4 90.5 153.3 85.6
1971 253.1 59.4 74.5 245.1 56.9
1972 158. 1 38.9 49.9 285.4 33.0
1973 459.0 33.7 39.4 172.4 88.2
1974 677 .0 46.5 41.0 83.2 254.7
1975 526.3 35.4 33.7 86.6 147.4
1976 466.5 60.2 112.3 124.9 103.5
1977 471.5 66.7 100.9 156.2 110.0
1978 360.4 57.9 117 .0 146.2 17.3
1979 161.5 33.7 114.9 120.5 8.1
1980 133.3 35.4 83.7 115.6 12.5
1981 91.5 45.1 77.2 167.9 17 .2
1982 44.8 51.8 65.1 171.0 21.0
1983 36.6 28.2 56,6 143.7 24.9
1984 24.5 29.8 46.9 150.7 25.6
1985 72.4 40.2 60.7 112.8 21.5
1986 109.5 48.1 116.3 86.4 69.8
1987 126.3 19.8 167.9 77 .5 129.9 1 . 7
1988' 107.42 17 .5 11-9.8 88.9 57.7

1 Provisional.
2 40 ,000 t USSR Murman cod not included.
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Table 3 North-East Arctic COD.
Nominal catch (t) by countries (Sub-area I and Divisions IIa and lIb combined).

Faroe German Germany, united Total all
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR 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 r 129 268,377 158 r 113 325,780 1 J 212 783,221
1962 3,109 20.482 1,532 6,503 225,615 175,020 476,760 245 909,266
1963 18 1318 12' 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 r 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 225 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 12,41.3 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 5,717 46,028 4,860 78,507 287,276 9,898 90,894 540,801 38,453 1,102,434
1975 11,309 28,734 9,981 30,037 277,099 7,435 101,843 343,580 19,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1977 9,167 15,414 3,463 12,763 388,982 1,084 86,781 369,876 17,771 905,301
1978 9,092 9,394 3,029 5,434 363,088 566 35,449 267,138 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

.sJ1oi.n

1981 12,825 3,106 298 2,228 277,818 14,500 5,262 83,000 399,037
1982 11,998 761 302 1,717 287,525 14,515 6,601 40,311 363,730
1983 11,106 126 413 1,243 234,000 14,229 5,840 22,975 289,992
1984 10,674 11 686 1,010 230,743 8,608 3,663 22,256 277,651
1985 13,418 23 1,019 4,395 211,065 7,846 3,335 62,489 4,330 307,920
1986 18,667 591 1,543 10,092 232,096 5,497 7,581 150,541 3,505 430,113
19871 15,036 1 986 7,035 268,004 16,223 10,957 202,3142 2,515 523,071
1988 14,478 360 584 2,803 222,844 10,905 8,107 129,600 1,862 391,543

~provisional figures.
cod not included.40,000 t USSR Hurman
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Table 3 4 North-East Arctic COD. Catch per unit effort.

Sub-area Division IIb Division IIa
Year

ux' vi' Norwa/ ux'Norwal USSR
4 Norwal USSR

4
NotwayS

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 '.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 '.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 '.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.'
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 1.06 0.055 11. 5
1973 1.05 0.057 0.56 0.43 0.054 0.57 0.71 0.043 6.8
1974 1. 75 0.079 0.8-6 1.94 0.106 0.77 1. 19 0.028 J.'
1975 1. 82 0.077 0.94 1.67 0.100 0.43 1. 36 0.033 3.4
1976 1. 69 0'.060 0.84 1.20 0.081 0.30 1.69 0.035 3.8
1977 1.'54 0.052 0'.63 0.91 0.056 0.25 1. 16 0.044 5.0
1978 f.3t 0.062 0.52 0.56 0.044 0.08 1.12 0.037 7.1
1979 0.85 0'.046 0.43 0'.62 0.06 1.06 0.04'2 6.4
1980 1.47 OA9 0.41

~~
0.16 1.27 = 5.0

1981 1.42 0.41 (0.96) 0.07 1.02 0.35 6.2
1982 1.30 0.35 0.86 0.26 1.01 0.34 6.'
1983 1.58 0.31 (1.31) 0.90 0.36 1.05 0.38 7.6
1984 1.40 0.45 1.20 0.78 0.35 0.73 0.27 7.0
1985 1.8'6 1.04 1. 51 1. 37 0.50 0.90 0.39 5.1
1986 1. 97 1.00 2.39 1. 73 0.84 1. 36 1. 14 4.1
19871 1.77 0.97 2.00 1. 61 1.05 1.73 0.67 3.3
1988 1. 69 0.66 1.56 1.36 0.54 0.99 0.55

~prelim~naryfigures.
JNo:wegia~ ~ata ~.t per1~~00t/h~sfish~ng:
~Un~te~K1ngdqmdata-t per 100 t/hrs f~sh~ng.

5LJSSR d,ata -, t per hr fis,hing.
GNorwegian data ~ t,per g~llnetboat week in Lofoten.

Spanish data - t per hr fishing.

Period sub-area. I Divisions IIa and IIb

1960-1973 RT RT
1974-19'gO PST RT
1981- PST PST

yesse] type:

RT = side trawlers, 800-1000 HP.
PST = stern trawlers, up to 2000 Hp.
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Table 3 5 North-East Arctic COD.
Catch per unit effort in the Lofoten
fishery (gutted weight with head off).

Norwegian vessels

Catch (kg per man per day worked in the
Year Lofoten fishery (Division Ha) ]

Gillnet Longline Handline

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
1983 308.0 348.8 134.0
1984 301.0 208.4 95.6
1985 204.7 178.3 75.6
1986 173.7 198.0 61.9
1987 138.6 148.3 58.5
1988 136.4 202.0 237.7
1989 161 . 1 285.8 153.1
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Table 3 6 North-East Arctic COD.
weights (kg) in Norwegian and USSR landings.

1984 1985 1986 1987 1988
Age

Norway USSR Norway UssR Norway USSR Norway USSR Norway USSR

2 1. 16 0.22 0.7'6 0.29 (t.2D) 0.22 0.56 0.24 0.53 0.11
3 1.47 0.76 1. 47 0.77 1.24 0.63 0.92 0.41 0.57 0.48
4 1.97 1.30 1. 90 1. 23 1. 94 1. 15 1.45 0.92 0.84 0.82
5 2.53 2.04 2.49 1. 75 2.53 1. 75 2.24 1.51 1. 37 1.33
6 3.13 2.90 3.32 2.64 3.36 2.44 3.04 2.14 2.38 2.07
7 3.82 4.12 4.21 3.93 4.54 4.09 4.17 2.95 3.76 3.04
8 4.81 5.56 5.01 5.35 5.60 6.19 5,33 5.62 5.84 4.93
9 5.95 8.76 5.94 6.72 5.94 8.15 6.62 7.13 7.62 7.08

10 7.19 13.55 7.10 9.87 6.73 10.31 6.99 11.11 8.64 9.68
11 7.85 14.95 8.20 9.00 8.20 11. 73 8.33 10.90 11.24
12 8.46 14.85 8.92 13.72 8.76 n.29 8.58 12.29 11.66 17 .50
13 7.99 19.52 9.73 15.10 9.94 9.58 - 14.23 22.10
14 9.78 19.31 9.85 15.30 7.80 27.30 8.27
1'5+ 10.64 22.37 9.26 19.25 8.23 - 10.67



Table 3,7 North-East Arctic Cod. Year-class strength.

;O'1fJ:E~sr "o(C1H, caD r"r.ruit<; ~5 ~ 1~"r-Lltr'5 (inc.• <j~t~ tor ".;r'5 fl ~ " ~)

I!, B 2 ('I:>. of s"r'H~S 0;0. Llf I~i'lrs """. Colunl; r.c.)

lQ51 l')1 12 16
1"'51 919 16 ~4

195'1 131 11:' H
196:) 41~ ~ 19
19-',1 .s~9 .~ 2
1'162 11", 7 4
1'}~.5 1S'l4 21 120
1')')4 Ins 49 45
1911~ 1(r) 1 1
1<'\60 112 - l 1 rJ.Q;>
1961 1-)7 1 1 '1.04
1963 4;J5 I 1 0.02
196'~ 1'116 11 6 r).?5
197'1 1 ",19 23 ')/. 9) 4? 70 85 2.51
1911 524 1 9 (> 3 31 24 rJ.77
1972 ".o~;> 5 I, 34 ~5 51, 17 'l.S2
1?/j 614 16 ~ 15 2 7'1 'i 1.4~

1'>174 34", 1 1 4 1" 1 0.29 - 104
1 975 641") 60 1 44 1 9.5 4 n.98 ~l!2 791
197'" 1',,", 1 1 1 1 4 1 fJ.13 - 40; 2.55 109
1'177 1'.'1 1 1 2: 1 2 1 0.1.9 - - - 2'l 14
1~17~ 1S·J 1 ;> 1 1 1 3 0.22 - 1:\.6 9.0 16 Sf!
1911 15~ 1 1 1 1 1 ~ f}.1,0 11.0 16.1 ;>2.;> n.2 73 11
1<),~') 1611 1 1 1 1 1 ij 0.13 0.7 0.'1 1'1.1:: 0.1 4.0 6.2 'S 4 17
1931 3n 1 1 1 1 4 4 1J.1fl '1.1 5.9 6'1.2 1.'; 5.1 5.6 1 IS 174
1'H12 42~ 1 'l R 1.5 II 111 '1.5? 44.6126.6 90.3 14.6 42.7 74.3 5')".0 558
1')1)3 7.53 I, 9 11 1 45 41 1.,,'1 355.3 HP.9 .SS6.0 5<'.2 133.1 1fi4.fJ 2H? f'.H 1246
19f14 1 1 "2 .', 7 1'> 1.5'> 1.3 93.0 95.1\ :>(.0. 5fl.1 "'1." 69 57" 126
1911'> 3 10 2 3 4 n 2.4" P;>.5 f'9.3 69.5 3.'; 26.;;> 15.f> '>25 1,7 79
19>\6 1 l 1 1? '> 1.31 4.5 17./ 11.'1 .5.3 2.6 1 <'5 51
1'101 1 1 1 1 fl.11 1).7 i..1 O.? 1 1
19~8 1 1 I"l.B 1.1
19d'1 - 11.,H

~-'1-1 IJ~"R 'Jot tom tr~ •.t ~"r"py, "r"!" J, Il!l"
~-';>~-l USS,j .. !tb, Ilge
,<-1-~ U~~1l j, a\J~ 2.
./-2:1-2 rJS"R ., J Jb, "91' :?
,-1-5 'JSSil r, fl91'
'l-?'l-~ U"SR J In, Il!lP
PHOGf' 1'1f'ltrn ~io""l O-qrolJ'l <;ur"ey
'1-'1ST1 ~~"r",~y a" 3ilrlmts ~;.", nottom tr"''oIl slJr""y. "g" 1
-':-flSTZ 'l)'} .... '!~1 an .. .. .. ~ge:?

';-8:>T3 Ihrll"J iVI ~g'" 5
:'J-<;"11 '\.)1'"1<'1" fir. Sv"lh.~r~ ~r .. ~ Il~" I
'l-S/T" 'IIorw~;) f'n ~~e 2
·'II-S'ITj "l'lrw"1 "'1 1'10" 3
'II-A~A1 'lo"l<eg "'1 !-l"rent~ "e~ Ar.o,,,ti-: <;"r'ley ,."EO 1 '"
':-'>SA2 'j'lrw"'l "'1 "9" ,;> \0

'j-:1SI\5 ;';ur"ole~ en ~g" .~
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Table 3.8 Recruitment analysis for North-East Arctic Cod. ,

Analysis by RCRTINX2 of data from file rcrt-data
NQRTHEAST ARCTIC COD : recruits ~s 3 year-olds (inc. data ,forages 0,1,2 & 3)

Data for 16 surveys over 33 years
REGRESSION TYPE =C
TAPERED TIME WEIGHTING APPLIED
POWER = 3 OVER 20 YEARS
PRIOR WEIGHTING NOT APPLIED
FINAL ESTIMATES SHRUNK TOWARDS MEAN
ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN INCLUDED
MINIMUM S.E. FOR ANY SURVEY TAKEN AS .00
MINIM.VM OF 5 POINTS USED FOR REGRESSION

Yearclass = 1984

Survey! Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pts Va1.l,l8 Error
R-l-l .6931 .900 4.604 .5019 14 5.2279 .73731 .78068 .01756
R-2B-l .6931 1.08,8 4.403 .5412 14 5.1569 .68146 .72535 .02034
R-1-2 1.0986 .686 4.624 .7451 14 , .. 3769 .43290 .45716 .05121
R-2S:"2 2 .1972 1.114 4.424 .4796 14 6.8713 .77091 .8417.2 .01510
R-1-3 2.0794 .552 4.591 .7879 27 5.7398 .38745 .40340 .06576
R-28-3 2.7726 1.086 3.724 .3849 27 6.7344 .9,4394 1.,00731 .01011
INTOGP ,9361 3.038 4.117 .l;986 18 7.400' .7A,860 .8,422 .01467
N-BSTl 2.1163 .000 .000 .0000 0 .0000 .00000 .00000 .,00000
N-BST2 4.5433 .423 4.4fP .6322 , 6.4093 .5749.8 .67009 .02383
N-Bsn 4.5726 .46,6 3.932 .9732 6 6.0607 .12042 .13451 .59147
N-SVTl 3.3322 .000 .000 .000.0 0 .0000 .00000 .00000 .00000
N-SVT2 3.93'38 .705 3.612 .4487 5 6.3859 .83554 .95443 .01175
N-syn 4.2195 .676 3.536 .5109 6 6.387.6 .70996 .81041 .01629
N-BSAl .4.2485 .444 4.045 .3319 6 5.9291 1. 04217 1.14293 .00819
N-aS.A2 6.3,613 .447 3.656 .5166 8 6.5009 •.69010 .77236 .01794
N-,B$f\3 4.8442 .474 3.298 .8364 9 5.5944 .28871 .30607 .11424

MEAN 5.8310 .71218 .71218 .0,2110

YeFln::l.ass '" 1985

Swveyj Index S19pe Inter- Rsquare No. ,Predicted Sigma Standard Weight
Seri es V,aJue c~pt Pts Value Error
R-l-l 1. 3863 .919 4.59.3 .4833 14 5.8676 .75701 .79189 .01674
R-2B-l 2.3979 1.129 4.355 .5238 14 7.0618 .69813 .78864 .01687
R-I-2 1.0$86 .692 4.620 .7342 14 5.3805 .44048 .46614 .04830
R-2B:"2 1. 3863 1.144 4.386 .4626 14 5.9712 .78908 .82644 .01~37

R-1-3 1.609 4 .540 4.618 .8011 27 5.4868 .36778 .38693 .07010
R-2B-3 1. 9459 1.103 3.662 .3732 27 5.8082 .95665 .99892 .01052
INTO,GP 1.2413 3.013 11.548 .5042 18 8.2882 .73207 .95978 .01~39
!'I-SST! 4.4248 .000 .000 .0000 0 .0000 .00000 .00000 .00000
N-BST2 4.5031 .422 4.491 .6335 5 6.3910 .57493 .66829 .02350
N-Bsn 4.2556 .465 3.932 .9734 6 5.9130 .12041 .13203 .60203
N-SVn 1. 5041 .000 .000 .0000 0 .0000 .00000 .00000 .00000
N-SVT2 3.3032 .701 3.625 .4'18 5 5.9413 .83272 .91658 .01249
N-SVn 2.8094 .673 3.545 •,123 6 5.4361 .71115 .77372 .01753
N-BSAl 6.4394 .43S 4.071 .3374 6 6.8906 1. 04440 1.27752 .00643
N-BSA2 3.8712 .446 3.668 .5157 8 5.3951 .69415 .74503 .01891
N-BSA3 4.3820 .472 3.308 .8385 9 5.3754 .28882 .31108 .10845

MEAN 5.8059 .70060 .70060 .02138
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Y<!arclilss 19B6

Survey/ Index 51 ope Inter- Rsquare No. P,edicted Sigma Standi rd We ight
Series Villue cept Pt, Vill ue EITel'

R-l-l .6931 .949 4.575 •~604 14 'j .2329 .78427 .834tS .01582
R-2B"1 1.0986 1.174 4 .302 .5059 14 '~ ,5911 .71582 .75243 .019fj7
R-1-2 .6931 .702 4.614 .7210 14 5.1007 .45062 •4agC 8 .04608
R-2S-2 .6931 1.174 4.345 ,4454 14 'j .1589 ,80836 · 863~5 ,014'/9
R-1-3 1.0986 .528 4.645 .8148 27 5.2246 .34788 .3?4~3 ,078'11
R-2B-3 1.7918 1.113 3.611 .3646 27 5.6059 .96330 l.Ollj4 .010'r8
INTOGP .8629 2.977 4.546 .5102 18 1.1148 .71505 .81891 .01644
N-BSTl 1. 7047 • 000 .000 .0000 0 .OODO .00000 .UJOCO .00000
N-BST2 2.9285 .420 4.496 .6354 5 5.7272 .57552 .63242 .0J.7:;6
N-BSn 2.9392 .465 3.933 .9737 6 5.3003 .12050 .13420 ,61208
N-SVTl 1.4586 •000 .000 .0000 0 .0000 ' 00000 •aDDeD .00000
N-SVT2 1.2809 .696 3.643 .4562 5 4.5342 .82961 1.(l60~7 .0091:0
N"SVn
N-B5A1 .6931 .430 4.104 .3450 6 4.A027 1. 01721 1. 24469 .00711
N-B5A2 3.1781 .445 3.682 .5152 8 '3.0960 .69914 .769:3 .01862
N-85A3 3.4657 .469 3.320 .8412 9 4.9460 .28913 .3J2~,1 .099',6

MEAN 'i.7774 .68833 .68833 .023;.>7

Yearclass 1987

SUrvey/ Index 51 ope Inter- Rsquare No. Pl'edicted Sigma Sta~)d.::rd Weight
Series Villue cept Pts Val ue Errcr
R-l-1 .6931 .993 4.547 .4329 14 ~;.2356 ,82192 .87824 , 079~;4
R-2B-1 .6931 1. 2113 4.248 .4897 14 5.0918 .7'1299 .79217 .0:17;'4
R··1-2 .6931 .716 4.60:' .7054 " ',.1009 ,46400 .5:J641 .2:)9;3
R-2B-2 .6931 1. 201 4.306 .4299 14 ';.1384 .8noo .8,3853 ,07]"/1
R-1-3
R-'2B-]
INTOGP .1570 2.931 4,55;'- .5147 18 ~;.01l7 ,70108 .76346 .105:·'5
N-BSTl .5306 .000 .000 .0000 0 .0000 ,00000 .O'JO(,O .OOOCIO
N-BST2 1.6292 .419 4.502 .6380 5 ~;.1840 ,)/729 .67199 ,U5i-:6
N-BSn
N-SVTl .1823 .000 . 000 .0000 0 ,0000 ,ouaoo .0elOO,) ,00000
N-SVT2
N-SVn
N-8SA1 .6931 .421 4,14t: ,3550 ~.4374 1.05175 1.2'J726 .03881
N-8SA2 2.3026 .443 3.701 .51')5 11,7205 .7DS36 ,8185~ .091::6
N-·BSA3

MEAN ',.7481 ,6"/588 .6158-1 ,1:\4:;0

Yearc 1"ss 1983

Survey/ Index Slope Inter" RsquarE' No, Predicted S1gma Stai1da"d Weight
Series ViJ] ue C'Opt Pts Va 1ue El"I"or
R··1-1 .6931 1.059 4.505 .401714 ':,.2385 ,81320 , 9 -180~ .1{,C)J .')

R--2B-1 .6931 1.251 4.202 .4787 14 '~.0699 ,74555 ,8141 ) ,2)4':.,8
R-1-2
R-28-2
R-1-3
R-2B-3
INTOGP ,2852 2.883 4.562 .5157 18 5.3844 .69523 .7>1313 ,2(i951
N-8ST 1 .7419 .000 .000 .0000 0 .0000 ,00000 .DOOO·} .00000
N-BST2
N··BST3
N·-SVTl
N,·SVT2
N·-SVT3
N-BSAI
N-BSA2
N-BSA3

Mt:AN 5.7227 ,66486 .6r,48;) .33672
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Table 3.8 (cont'd)

Yearclas,s '" 1989

Survey/ Index 51 ope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pt, Value Error
R-l-l
R"·2B-!
R-1-2
R-2B-2
R-1-3
R-2B-3
INTOGP .3221 2.836 4.576 .,5133 18 5.4898 .70132 .75198 .43414
N-BSn
N-BST2
N-8ST3
N-SVn
N-SVT2
N-SVn
N-BSAI
N-BSAZ
N-BSA3

MEAN 5.7055 .65867 .65867 .56586

Yearclass Weighted Internal External Vi rtual ExLSEt
Average Standard Standard Population Ii'lL SE
Prediction Error Error Analysis

1965 5.80 330.37 .28 .41 5.14 171. 00 1.47
1966 5.61 273.39 .28 .28 4.73 113.00 .98
1967 5.19 178.96 .36 .36 5.29 198.00 .99
1968 5.77 319.99 .32 .37 6.01 406.00 1.13
1969 6.31 551.83 .32 .16 6.92 1017.00 .49
1970 7.74 2307.31 .39 .56 7.51 1820.00 1.42
1971 7.12 1242.15 .33 .23 6.26 525.00 .69
1972 6.92 1016.85 .37 .34 6.43 623.00 .91
1973 6.75 852.22 .38 .48 6.42 615.00 1.26
1974 5.66 286.11 .38 .23 5.86 349.00 .61
1975 6.30 543.55 .18 .28 6.46 641.00 1.58
1976 5.66 286.43 .22 .15 5.30 200.00 .66
1977 5.55 257.22 .22 .13 4.95 141. 00 .58
1978 5.35 210.84 .25 .17 5.08 160.00 .69
1979 5.33 206.44 .24 .20 5.07 159.00 .81
1980 4.99 146.93 .21 .18 5.13 169.00 .88
1981 5.30 200.33 .19 .11 5.93 378.00 .62
1982 6.17 479.15 .21 .19 6.06 429.00 .90
1983 6.64 765.33 .15 .18 6.60 734.00 1.20
1984 5.98 394.16 .10 .10 .93
1985 5.84 344.48 .10 .11 1.04
1986 5.29 198.49 .10 .09 .81
1987 5.14 171. 04 .25 .11 .42
1988 5.40 212.08 .39 .15 .38
1989 5.61 273. C5 .50 .11 .22
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Table 3 9 North-East Arctic COD.
Results from the Norwegian Bottom trawl survey in the Barents
Sea in January-March. Index of number of fish at each age.

Age

Year 2 3 • 5 6 7 8 10 Total

1981 0.7 11.0 8.6 16.9 34.1 37.9 '.8 1.0 0.3 115.3
1982 O. , 0.9 16.1 20.4 21.4 16.0 15.8 1.' 0.2 92.3
1983 44.6 5.9 10.8 28.0 31.9 14.3 '.7 3.0 0.6 143.8
1984 355.3 126.6 60.2 19.2 15.6 9.• 3.0 D.' 0.2 589.9
1985 7.3 168.9 90.3 78.1 15.7 6.3 2.5 0.2 + 369.4
1986 82.5 93.0 356.0 119.0 62.6 8.3 2.1 0.3 0.1 0.1 124.0
1987 '.5 89.3 95.8229.0 42.0 11.4 1.3 D.' + + 473.7
1988 0.7 17.7 69.5 52.8 143.0 17.9 3.6 0.6 0.1 305.9
1989 1.1 •. 1 17.9 38.7 24.5 66.7 8.1 0.6 O. , 0.1 161. 9

Table 3 10 North-East Arctic COD.
Results from the Norwegian BottOm trawl survey in the
svalbard Area in September-October. Index of nUmber of fish
at each age.

Age

Year 2 5 7 9 10 Total

1981 0.1 22.2 9.0 5.5 1.6 6.1 3.8 0.7 D.' D.' 49.8
1982 1.5 '.0 22.3 9.6 2.8 1.9 2.9 D.' O. , 0.1 45.6
1983 14.6 5.1 6.2 9.5 3.0 2.5 1.3 1.6 D.' 0.2 44.4
1984 52.2 42.7 5.6 '.2 5.3 2.2 0.5 0.5 113.8
1985 21,0 131. 1 14,3 21,9 6.5 7.7 1.• 1.' 0.1 219,1
1986 3.5 50,1 164.0 44.0 18,1 3.2 1.3 0.3 0.1 285,0
1981 3.3 26,2 61,0 94,1 18.1 6.5 0.6 O. , 0.1 215,0
1988 0.2 2.6 15.6 12,8 36,0 11.2 0.8 0.8 0.8 0.2 90.9
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Table 11 North-East Arctic COD.
Results from the USSR Bottom trawl survey in the Barents Sea and
adjacent waters in November-December (numbers pe, hour trawling) .

Age
Year Older Total

0 2 3 4 5 6 7 8

sub-area I
1982 1.4 0.2 6.9 13.2 7.4 5.1 34.2
1983 4.3 8.0 5.1 4.6 5.4 5.9 4.7 38.0
198"4 0.7 12'.3 11. 6 25.5 13.7 6.5 4.0 2.5 76.8
198-5 3.3 2-.9 51.3 35.2 53.1 25.2 4.4 1.8 1.0 178.2
1966 0.3 2.2 7.0 60.4 15.6 8.2 1.8 0.6 0.1 0.1 9"6.5
1987 + 0.1 3.6 4.0 35.9 6.3 3.6 0.6 0.1 0.1 + 54.4
1988 6.2 0'.1 1.7 5.7 5.2 17".2 2.6 0.6 0.2 0.1 + 33.4"

Sub-area- ITA
1962 0.1 + 11.7 10.6 4.7 7.9 35.0
1983 0.7 0.4 0.3 1.5 6.4 5.0 4.9 19.2
198'4 0.4 0.7 0.6 3.7 4.0 6.7 4.7 1.7 22.5'
1985 0.2 0.2 1.4 3.7 9.5 12.6 6.4 2.5 0.6 37.6
19~'6i + 0.1 2.5 2.9 3~2 1.5 0.5 0.4 0.2 11.3
198'7 3'.0 1'.7 2.3 0-.9 6.1 6.1 8.1
198'8 0.2 + O~ 1 O.l 1.2 10.0 2.4 0.7 6.2 0.1 + 15.1

Sue-area !'IB
1962 9.9 1.7 4'2'.5 17.8 1.1 2.2 75.2
19J3 9.7 14.9 5.0 9.4- t1.0 2.6 2.4 55.0
19'84 1.. 4' 7.7 2,2,_ 7 7.4 2.7 2".4 1.3 O~ 8 46.4"
19:0'5 9'.1 9.4 4"5.2 32.3 32.8 11. 5 5.3 1.8 0.4 147.8'
19~.6 1.6 2.9 14.8 67.2 19.9 16.4 5.4 1.3 0.6 0'.1 f27.1
19_~~ 0.2 5.6 11.0. 64.4 4.0 2.2 0.5 0.1 68.0
1986 0.1 0.4 4.8 13.7 15.1 25-.0 2.5 0.6 0.1 0 2 62.8'

Total {Sub-areas ! + ITA + HB
19'82 3.7 0.6 18.1 14.1 5.1 4.7 4'6.3
1.983 5.4 [.9 4.3 5.6 7.3 4.7 4.0 40.2

~:;l: ~Jl
9-.2 1,~.? 16.2 8.6 5,.0 3.1 1.9 59.1
4'.9 4~.0. 3'0.3 40.5 18.8 4.9 1.9 0.6 150.0

1:98,6 0.7 2.2 9.1 56.5 1;6.1 10.6 3.0 0.8 0.3 0.1 99.4
1',9'lp 0.2 4.0 5'.9 42.6 SA 3.1 0.6 0.1 + 61'.9
1988 0'.1 0".2 2.5 7'.7 7.8 19.0 2.5 0.6 0.1 0.2 40.8
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Table 3 12 North-East Arctic COD.
Results from the Norwegian acoustic survey in the
Barents Sea in January-March. Stock numbers in
millions.

Age
Year Total

2 3 4 5 6 7 8 9 10

1981 3 73 58 124 243 270 41 8 3 4 827
1982 1 4 71 86 93 73 74 5 1 408
1983 15 17 45 65 38 17 10 2 1 210
1984 2,382 506 174 80 63 46 16 1 + + 3.269
1985 69 878 550 510 109 48 20 2 1 1 2,187
1986 625 578 1,246 424 225 27 9 3,136
1987 1 47 126 500 128 37 4 3 852
1988 1 23 79 74 179 26 6 + + 389
1989 9 31 77 56 145 21 3 + + 346

Table 3 13 North-East Arctic COD.
Results from the USSR acoustic survey in the Barents Sea
and adjacent waters in September-October. Stock numbers
in millions.

Age
Year Total

0 2 3 4 5 6 7 8 9 Older

1985~ 45 105 895 422 255 83 44 50 39 1,939
1986 60 53 141 980 444 183 56 62 19 2 2,000
1987 8 15 170 170 738 99 67 42 20 9 5 1,344
1988 + + 43 161 106 245 34 10 2 + + 602

, November-December.
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Table 3 14 North-East Arctic COD.
Results from the Norwegian acoustic survey in the
Barents Sea and the Svalbard Region September-October.
Stock numbers in millions.

Age
Year Total

2 3 4 5 6 7 8 9

Sub area I and Division IIa
l

1986 42 96 290 99 45 12 1 587
19"87 2 49 42 302 90 26 3 + 516
1988 5 4 23 14 43 15 9 + + 114

Division IIb

1986 10 68 125 42 19 5 12 281
1987' 13 98 329 413 87 33 2 + 971
1988 + 16 22 24 50 18 6 + + 138

:IQlll

1986 52 164 415 141 64 17 13 868
1987 15 147 371 715 177 59 5 + 1,487
1988 5 20 45 38 93 33 15 + + 252

1Northern part.
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Tab] e 3 15 North-East Arctic COD.
Length (em) at age from the Norwegian surveys in January-
February 1979-1989.

Age 1979 1980 1981 1982 1983 1984 1985 1986 1967 1988 1989

1 14.5 14.7 12.1
2 21.0 22.5 25.7
J 33.1 34.2 35,5 37.6 34.8 35.8 40.3 34.4 31.8 29.7 34.7
4 40.0 40.5 44.7 46.3 46.8 49.2 50.8 50.4 41.1 37.0 40.6
5 53.3 52.5 52.0 54.7 56.0 57.9 62.2 60.0 55.7 46.4 47.5
6 64.4 63.5 61.3 63.1 64.5 67.4 71. 1 70.2 67.2 58.0 57.1
7 14;1 73.6 69.6 10.8 73.3 79.6 81.8 82.3 81.8 70.1 66.5, 83.0 83.6 77.9 82.9 80.4 82.2 88.7 95.2 94.5 81.1 84.0

Table 3. 16 North-East Arctic COD.
Length at age (em) from USSR surveys
in November-December 1984-1988.

Age 1984 1985 1986 1987 1988

0+ 15.7 15.0 15.2 11 .3
1+ 22.3 21.1 19.7 19.2 21 .3
2+ 30.7 30.6 28.3 27.9 28.7
3+ 44.3 43.2 39.0 33.4 36.2
4+ 51.7 53.7 51.8 41.4 43.9
5+ 63.6 61.2 62.2 59. 1 53.3
6+ 73.4 72.8 70.9 69.2 65.3
7+ 82.5 83.0 83.0 80.1 79.5

Table 3.17 North-East Arctic COD.
Weight (g) at age from Norwegian surveys
in January-February 1985-1989.

Age 1985 1986 1987 1988 1989

1 21 20 10
2 65 80 150
3 670 390 230 203 380
4 1,070 1,090 490 410 590
5 2,230 1,850 1,380 793 930
6 3,650 3,110 2,300 1,473 1,570
7 4,920 4,320 3,970 2,706 2,640
8 5,060 5,500 4,613 4,940
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Table 3. 18 North-East Arctic COD.
weight (g) at age from USSR surveys in
November-December 1984-1988.

Age 1984 1985 1986 1987 1988

0+ 26 26 25 15
1+ 90 80 63 54 78
2+ 250 245 191 182 223
3+ 746 762 506 316 435
4+ ','87 ',296 ,,117 612 789
5+ 2,234 ',924 ',940 1 , 691 1,373
6+ 3,422 3,346 2.949 2,688 2,609
7+ 5,027 5,094 4,942 3,959 4,465

table 3 19 North-East Arctic COD.
Basis for maturity oqives used in the assessment.

Percentage mature

1984 1985 1986 1987 1988 19B9
Age

Norway USSR .Norway USSR Norway USSR Norway ~SSR USSR USSR

3 1 5
4 1 5 + 1 11 2 12 1 1
5 18 18 13 10 16 9 21 9 3 2
6 32 31 63 33 18 19 47 23 25 15
7 .. 56 96 59 67 56 72 27 53 39
8 100 90 100 85 100 76 91 61 79 59
9 100 99 100 92 100 " 74 81 100 83

'0 100 ~OO 100 100 100 100 100 80 100 100
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Table 3.20 North-East Arctic Cod. Tuning Data.

NORTHCAST ARCTIC COO , SURVEY DATA
105.0

NQrway Barents Trawlsurvey
82.0 89.0

1.0 1.0
3.0 9.0
1.0 16.1 20.4 21.4 16.,0 15.8 l..~ 0.7
1.0 10.8 28.0 31.9 1~.3 '.7 3.0 0.6
1.0 60.2 19.2 15.6 9.' 3.0 0.' 0.2
1.0 90.3 78.1 15.7 6.3 2.5 0.7 0.1
1.0 356.0 119.0 62.6 8.3 7.1 0.3 0.1
1.0 95.8 229.0 43.0 11.4 1.3 0.' 0.1
1.0 69,5 52.8 1~3.0 17.9 3.6 0.6 0.1
1.0 17 .9 38.7 24.5 66.7 8.1 0.6 0.1

Norw<lY Barents Acousticsurvey
82.0 89.0
1.0 1.0
3.0 9.0
1.0 71.0 86.0 93.0 73.0 7~.0 5.0 1.0
1.0 17.0 45.0 65,0 38.0 17.0 10.0 7.0
1.0 174.0 80.0 63.0 46.0 16.0 1.0 0.5
1.0 550.0 510.0 109.0 48.0 20.0 l.O 1.0
1.0 1246.0 ~2~.0 225.0 27,0 9.0 0.5 0.5
1.0 126.0 506.0 128.0 37.0 '.0 3.0 0.5
1.0 79.0 7~.0 179.0 26.0 6.0 0.5 0.5
1.0 31.0 17 .0 56.0 145.0 21.0 3.0 0.5

USSR Tr<lwl/A(;ousticsurvey
83.0 39.0
1.0 1.0
,1.0 10.0
1.0 18.1 14.1 5.1 1.3 3.6 (\.7 0.7 0.1
1.0 '.3 5.6 7.3 '.7 2.0 0.8 1.1 0.1
1.0 14.2 16.2 8.6 5.0 3.1 1.1 0.' 0.3
1.0 43.0 30,3 40.5 18.8 '.9 1.9 0.6 0 . .\
1.0 9.1 56.2 16.1 10.6 3.0 0.8 0.3 0.1
LO •. 0 5.9 42.6 5.' 3.1 0.6 0.1 0.1
1.0 7.5 7.7 7.8 19.0 2.5 0.6 0.1 0.7

USSR ~coust ic survey
86.0 89.0

1.0 1.0
3.0 10.0
1.0 895.0 422.0 255.0 83.0 44.0 50.0 21.0 2.0
LO 141.0 980.0 4~4.0 183.0 56.0 62.0 19.0 , .0
1..0 170.0 170.0 738.0 99.0 67.0 ~2. 0 20.0 '.0
LO 43.0 161.0 106.0 2~5.0 34.'J 10.0 2.0 ll.5

TOTAL Effort Catch
82.0 89.0
1.0 1.0
1.0 10.0

0.94 3540.0 8624.0 8296.0 9169.0 11~89.0 19~5.0 487.0 l1l.0 74.0 62.11
0.60 8~6.1 6465.0 8489.0 7870.0 4660.0 3224.0 540.0 6'1.0 4;).0 7.>l
0.59 1471.0 3953.0 7160.0 6116.0 3255.0 1585.0 962.0 112.0 4:j.0 37.1)
0.52 5274.0 23731.0 15619.0 8270.0 9529.0 1034.0 445.0 l7.'.0 B.O 12 .;J

0.98 9583.0 27958.0 53209.0 19297.0 6416.0 H;4/.0 275.0 100.1 66.0 1.
1. 37 1546.1 60360.0 55851.0 45102.0 9656.0 2009. a 426.2 1611.0 ;>t •.l 57. I

1.67 2352.0 12354.0 95755.0 33545.0 12266.0 1955.0 462.0 168.0 12.1 13.'.
1. 32 410.0 13224.0 22076.0 69355.0 13731.0 2444,0 562.0 12S.0 32.1 O.L)

USSR Effort Catch fro", here the data is not included in the turling
82.0 89.0
1.0 1.0
3.0 10.0

131.6 2850.0 5203.0 3180.0 2449,0 4558.0 833.0 220.0 21.0 19.0 52.11
65.5 716.1 4625.0 2153.0 1598.0 828.0 969.0 193.0 l'.J.O 2.0 2.1)
61.2 1027.0 2159.0 3384.0 2040.0 767.0 226.0 151.0 19.0 13.0 4.1:
69.7 2723.0 16876.0 10776.0 3788.0 1753.0 490.0 178,0 9').0 2.0 1.11

151. 7 8315.0 17543.0 40957.0 13921. 0 3565.0 960.0 184.0 0.1 29.0 O• .\
240.5 1356.1 51438.0 38780.0 32996.0 8004.0 1184. a 174.2 41. 0 0.1 O. \.
275.3 1474.0 8060.0 64264.0 19626.0 73~3.0 1647.0 309.0 9;1.0 0.1 0.';
244.0 307.011138.018157.047569.0 9620.0 1540.0 3)2.0 7J.O 0.1 O. ,

Norway Effort Catch
82.0 89.0
1.0 1.0
3.0 10,0

62.7 690.0 3421.0 5116.0 6720.0 6931.0 lU2.0 267.0 8'1.0 55.0 10.(;
52.9 130.0 1840.0 6326.0 6272.0 3832.0 2255. a 347.0 46.0 44.0 5.li
53.8 ~4~.0 1794.0 3776.0 4076.0 2488. a 1359.0 811.0 91.0 35.0 33.1\
35.9 2551. a 6855.0 4843.0 4482.0 7776.0 544.0 267.0 7«.0 11.0 11."
54.7 1268.0 10415.0 12252.0 5376.0 2851.0 687.0 91.0 10\1.0 37.0 ],0
56.7 190.0 8922.0 17071.0 12106,0 1652.0 825.0 252.Q 1l1.Q 21.0 57.11
80.8 878.0 4294.Q 31491.0 13919.0 4923.0 308.0 153.0 70,0 12.0 13.11
46.5 103.0 2086.0 3919.0 21786.0 4111.0 904.0 250.0 N.O 32.0 0.',
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~ North-East Arctic Cod. Tuning Analysis,

'oated as the mean
mated from trend
mated as the mean
OIn ..d fro .. trend
..ated as the mean

,,'
'"est
."."

terminal
terminaL
terminal
terminal q
terminal q

Mod"le run at 10.55.08 27 ~E~TEI'I8ER 1989
01 5AGGk~GA TED . Q s
LOG BA~SfO~MAr!O.'1

'-'0 e"~l"~"t,ry v"riat .. (~ean used)
Fl~.t 1 ,1I0rw"y Bare'lt. Tr""l, nas
Fleet 2 ,NOC>I"y Barents AeQuo, has
Fleet 3 ,USS~ Trawl/Acoust;cs, na".
Fleet 4 .USS~ Acoustic ."rvey, has
Fleet 5 ,TOTAL Effort Catch • has
FLEETS CJI'IBINEO BY _H VA~IMICE ..

rer,n;nat Fs esti",aterl us;n~ taurec!Snepherd ",cthed
R.Jre~s;,,,, we'9"ts

, ,.1)00, 1.00f!. 1.0'10, 1.000, 1.000, 1.000, 1.000, 1.nOIl,
Ol<lest ","-f "1.00'*."_'"ge of 4 young ... ages·. fleets combined ~y variance of predictions
fishing ..ortalit;es

A~e. ~2. ". ". ". ". .~7 , ". ".
'. • 064. •02n • .02') , • ~~9 • .0·23 • .039. .'127. .019 •

'. • 201, • 19~ • .·121. • 1~&. .194. ,185·. .189. .142 •,. • 297, • ~09 • .2119 • .~59 , .~80, .603. .4~1. .~91 •

'. • 541l. • 41l~. .576 • • 580. .766• .951l, .Y~1. .555 •,. • 793. • 772. 1.012 • • 99¥ , .983 • 1.051. 1.130~ 1.145 •

'. • 991l~ 1 • on.~. 1.1M • 1.101. 1.213. • 928. .9T~, 1.f17~ •,. 1.124, 1.'101. 1.2'13. 1.~02. .933~ 1.034·. .789. ./l85,

'". • 686. • ~49. 1.nl ~ • .700. .YH, 1.396. 1 .26~. .567 •

". • 568. •496 • .1I1.~. • 61~. .754. .688. .1180. .730 •
P. 1.242·. •2~6. • 7H, • 53~ • 1.507. 1.201, .822. 1.00!) •

". • 440, 1.116 • • H3 • .58Y, .554, .901, 1.orI8. .75f),

". • 734. • 68Y. .73d, .610. .944~ 1.01,7. .9·93 • .762 •

Co, c~tc.,.oi t i tf ~stimat"s

-----1"-; -:9 ~ijl :-:;;: 56:~::;;6;; -:'8~'511:-:7:6"3; -':7:'50 :-:7:56;~:7:65
2 , -7.59, -9·.10. -r.59. -6.58. -6·.35, -'1.03. -7.43. -7.10
3 -Y.04,-n.~~.-10.23. -9.74. -9.M.-10.41··, -9.62
4 ••• -6.71. ~6.92. -6.66. -6.77
5 , -3.'>1. -4.6/l, -4.113. -3.66,· -4.32. -4.84. -4·.55. -4.79

sUi'IJ'IARV STATrSTlCS
n~U • Prr<l•• SECq),Part;rl.Ra;serl. SLOPE

'1 f • F
SE ,ltITRCPT. SE

Slooe .!ntrcpt

----,~-;-:ii~22--'--:'867; -:P'ii03~' -:o,iis;---:ij(io'E+oi);---:ijijOf+iin ;-:'8;.224: ---:281
2 • -7.35 ••887 •• on(l6 ,.015:1. .0'10EH"!fI. .0'101:+(1'1, -7.348, .296
3 .-'Q.n~ •• 773•• ("'10(' •• n131, .000l:+on. .000E+(I'1, -9.999, .273
4 • -6./6 •• 124 •• 1'1'117 ••0194. .O')OE+OO, .OOOE+I)O. -6.764. .1'155
5 ,-4.42 •• 551, .015E •• OH9. .0nOE+0'1, .onOE+O'l. -4.423. .184
Fb~r SIG"Hint.) SIGP\A(~xt.) SJGIOA(overal.ll V"rial'lC" ratio
.n19 .117 .f,4IlE-01 .117 .306

P-2. II_~. "'.
----,-' -:~;54;-:~:-,ii;-:~~n;-:il:-,i ;-:r::-'7ii: -:7":-'7'7; -:7:-59 :~:7:-ii6

2 -7.11. -1.12. -7.2<>. _6.23. -6.52. -6.98. -7.25. -7.17
3 -~.8'. -9.Y~.· -9.68. -9.16. -1'.18. -9.78, -9.47

~ -2.43, -2.2~: -2,.%: -1.74. :~:n: :t~~: :t~~: :t~~

SUMMARY STATJSTICS
Fleet, Pred•• SECCI).Part;al."aised, SLOPE, " SE .!lHRCf'T. SE

Slo,~.. .Intrcpt

----,--' -::8:-nT~'--:-4'5: -:-i5oo~~' -:-'1153: ---:-ij-ijof;ojj: ---:-ijijlie+'ij7): -:1i:-07ii: ~~~:H?
2 • -7.03 .492•• 0009 ,.1,,36, .OO(lE+O'1. • (lOOE+OO. '-7.031, .164
3 • -9.44· .413, .on01 ,.141n, .OOOE+OO. .00'1E+on, -9_441, .146
/; • -6.42 .095•• 0111<1 •• 1437. .OOOE+OI'I. .1)00E+01). -6.4;>1., .'141
5 • -2.311 ••350•• 1223 •• 1319. .0nOE+l)n. .on'JE+OO. -2.379. .117

Fbar SJG"-'(;nt.) SIGMA( .. xt.l SIlHIA(o"ecatlJ Varianc,. ratio
.142 .362E~1Jl .2~2E-O' .~62E-(l1 .~99



----r: -::1 :0'2: -::i764 :-:~73;;: -:ii748: -::7:8:;: -:8:'23: -:7:74 :-:7:83
2, -6.55, -o.~3, -6.9~, -6.54, -6.55, -7.1~, -7.52, -7.(\11
.~, -9.~7, -9.11, -9.0P, -8.27, -9.21, -8.96, '-8.97
~ , -6.~3, -5.90, -6.10, -6.36
5, -2.0ll, -1.54, -1.~1I .. -.93, -1.06, -1.38, -1.75, -1,30

SUMi'lARY STATISTICS
Ft~et ,Prerl. , SE(q},Partial,Raised, S~OPE SE ,JNTRCPT, SE

q f F Slope, Intrcpt

- - --,.:. : -:8:0'-· : --:.324 : -:oiioi- ; -:4080; :'--:i'iiioe+fiii: - --: 000 e+iil:l; -':8:01'4; ---:fEia
2 , -6.90 , .36~, .(\010 , .5454, ,OOO€+OO, .000E+IJ'1, -1)."91, .171
3 , -9.01 , .397, .0001 , .4741, .000E+0'1, .flOOE+OO, -9.009, .141
4 , -6.20 , .273, .(l020 , .581)1, .01l0H01, .rlOnE+OO, -6.197. .122
5 , -1.46 , .382, .3rl79 , .4216, .000E+OfJ, .OOOE+OO, -1.456, .127

Fbar SIGI'!A(int.) SIG>lA(~.t.} SIGMA(over~lll Vari.nce ratio
.491 .151 .731E-01 .151 .238

SUMMARY SHlISTICS
Fleet, Pred. ,SE(Ql,Pa·rti~l.Rai9.d, S~()PE

'1 f , f
SE ,INTRCPT, SE
stop~ ,lntrcpt

-------, --------, ------, ----_:._,------, :._---------, --------_::.- '--- ----, -----.-
1 , -8.22 .335, .(ln03 .3711, .000E+rm, .00IlE+on, -.~.224, .11?
2 ,-7.02 , .474, .00rl9 , .5683, .OOOE+OO, .OOOE+Ofl, -7.021, .15H
3 , -S.96 ••S55, .01)01 , .6::>:14. .0nOE+(\I, .f:lOOE+OO, -5.964, .30l
4 , -6.23 , .344, .002(1, .7405, ,llOOE+OO. .fJOOE+Orl, --6.232, .154
5 • -1.1)4 , .H?:, .4687, .6237, .0'10E+01, .OO(\E+OO, -1.035, .121
fba. SI<;MHint.) SIG"~(e.t.} S!GMA(o.,~ralll Varianc~ r.tio
.555 .1S0 .136 .1~0 .567

84,

----,-. -:8:1":3 :-:8:4"5 :-:ij:4",:-:8:60: -:8:7'(: -:9":'5: -:ij:sii: -:7:13
2 -6.59. -7.17, -6.M, -6.52. -1.32. -S.03, -8.07, -6.1S
3 -8.12, -8.SII, -8.3'>', -7.93, -8.32, -8.73, -11.91
4 -5.73. -5.39, -5.65, -6.3IJ
~ -1.48, -1.04, -.~6, .30, -.7.J, -.56, -.96, -.58

SUM~ARY SIATlSTlCS
Fl~et • Preo. , SE{q),P~rti"l,R~is.rl, SLOPE SE ,INfRCPT, SE

_ '1. _ f" F . Slop~ ,Jntrept

----f-- :-:8:49--' --;447: -;oiiiii- :-;S:39:~;---:oooe+ijo ;---:ijiiOE+1iii;-:8~i;87: ---~;;:9

2 • -1.16 .647, .OIJO~ , .1847. .IlOOE+IJ(I, .OOOE+OO, :-7.159, .216
3 , -8.55 .382 •• l'002 ,1.6363, .IJOOE+OIJ, .0nOE+IJIJ, -8.552, .13~

4 ,-5.77 .42.", .(1031 ,1.9473, .OOOE+OO, .nOOE+OO, -5 •.76", .191
5 , -.75 .547._ .loB7 ••9623. .IlOOE+On, .000E+(lO, -.751}, .182
F"~r STGl'IA(ir\t.) SIGMA( ..~t.) SIGMA(over~lll V~ri~nee ratio

1.1~1l .20~ .l~9 .249 1.423



"Table 3.21 (cont'd)

"-- --1-' -:R;'7n: -:8:71 : -:9":-1'8: -:9";<;!): -:;;;:44 ;-:9":-2'7: -:ii:-72 ;-:9":06
~ -7.4~, -1.51, _8.86, -(.60, -8.93, -7.26. -1.1.91, -7.45
3 ,-10.17, -9.09. -8.19, -7.60. -8.53, -8.72, -9.06

~ -1.40: -1.22; -.9f, -.6< -~:~~: :t~~; :~:~~: :t:~~

SUMI1AJIV STATISTICS
Fleet. Pred. , SHq),Partial,Haised, SLOPE SE .It/THe!'T, SE

q F F Slope .Intrcpt

----r-: -:9':-2"0--: --:-511: -:oi'ior: -:956'2: ---:i)~ijFfiij ;---:OOOe+OO: -:9:19fl: ~~-:'7ij
2 , -7.99 , .804, .0003 , .6255, .000E+(10, .000(+00, -7.992, .268
3 , -8.77 , .!lbn•• 0002 ,1.4339. .OOOHO'l, .nOOE+On. -8.7n. .304
4 , -4.82 .1.071, .0081 ,4.4814, .OOOE+WI. .nOOE+OO, -4.819, .47'1
5 • -1.04 •• 238 ••466f\ .1.0579. .000(+(10, .000E+On. -1.1141. .079

Fbar SIGl'l4(int.) SJr,M4(en.) SIGroIA(ov~ralll V"rhnc~ rotio
1.074 .199 .155 .109 .606

"----r: -:<; :46:-:8:35::: iii:13: -:<;:ii5: ~::9:36: -:<;::20: -:9":59:-:9':;;0
2 -7.85. -7.14, -0.?2, -7.5~. -1.75. -7.59. -7.98, -7.79
3 -9.44, -8.45, -8.47, -7.57, -8.1f). -9.59. -9.4n
4 -4.01. ~3.95, -4.29, -6.41
5 -L6n. -1.03. -1.13, -.80, ~1.42, ~1.15, -1.66, -1.05

SUi'lf1ARY STATISTICS
FlQoH ,Pre<1•• SE(Ql.P"rti"t,Ra;se<1. SLOPE

, "
~E ,J~rRCPT. SE

Slolle .Intrcpt

A~e 10
Fleet,

----i':' ; -:9':42 -- ' ~-:3ft ; -: Ni1il- ; -:8122; - --:ijijofi+ijii; ---: oon fi+ij1i; -:9 :41'7 : ---:Hi6
2 • ~7.S6 ••641 •• non4 •• 3291. .01J0E+nn. .OOOE+l)n. -7.S5~. .214
3 ,-J3.71 , .J329 •• 0002 ,1.7622.. .IJOOE+OO. .OOOE+OO, -J3.713. .29~

4 • -4.66 • 1.3n9 •• on94 .5.0540. .OnOE+OO, .000E+O'l. -4.664. .585
5 ,-1.23 .319•• 3a6n •• 7.563, .000e+lJn, .oooe+oo, -1.220, .106

Fbar SIG"-I\{iot.l SIG,o,A{ext.l SIGMA{over"r.ll Variance ratio
.885 .239 .200 .239 .702

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

1 !J" ri"ta for tni. fl""t "t tois age
2 "0 d"t" for this fleet at this age

-8.94, -8.95, -!l.~3, -8.67, -8.04. -.7 •.n. -8.PO
, , , , -5.67, -5.74. -.~.~7. -7.08

-2.15. -1.95, -1.38, -1.49, -1 •.74, -.9~, -.96, -1.84

SUMMARY STAllSlICS
Fleet. Pred•• SE<ql,Parti"l,Raised, SLOPE

q F , f
SE .I"TRCPT. Sf

Slop" .Intrcpt

----,--:-No-jj;;t-a: fo':-tni i-freet' iit-til ~-a9;;-------' -----------. -------, ~--~~--
2 ,No data for this fleet u tillS aoe
3 ,-8.43 , .481, .O'l02 •• .5704, .OOOE+OO, .OOOE+OIJ. -~.42~. .17')
4 • -5.47 ,1.721, .C1J42 ,2.B542. .O{lOE+Qr), .OOaE+'lO. -5.467. .77'1
5 ,--1.56 , .464, .2771 •• 74'>'1, .000E+0l), .OOOE*OO. -1.561. .155
Fhar SIGI1A(int.l S1G~A{,,,xt.l SIG~A{0Iter81l1 vari"nee r.tio
.567 .328 .330 .31n 1.')12



Table 3.22 North-East Arctic Cod. Virtual Population Analysis from Tuning.

F 1';111-' i 11J~nL1TV COEFFICI:;:"~T uN iT: "£>a r-1 NATURAL 110RTI\lITY COF.FFJCIEjH .;:: .;:Of)

-----------------------------
196i' 196,~ 1 '159 1910 1911 19'17 19n 1911. 1975 1976 1971 19n'

; .1J3C .024 .0;: .3 • '141 .112 'I .039 .196 .214 J'i:'4 .166 .134 .1/.6
4 .155 • 201 • 2~2 .14 Z • 105 .167 .2nn .4'l6 .210 .312 .567 .n4s .1 il1 .4n9 .481 .3.'B .229 .298 .35 :S .551 .S?;! • 1ft 9. .153 • '569
6 .202 .467 • 55,-; .571 .2$1 .335 .39? .5'11 • 7fJl .572 • 6 P1 • b4 7I .4~'i .4[11 • /69 • 6~ 1 .5211 .316 .1, ?? • 44 'i .7fB .696 .67~ .V,Sa .673 • 5 2.~ .9?7 • ."'.~ <; .,s:B .6'7f1 • (I, I. • I. f<,~ .7 n/, • ~i'7 .90P • ',) 'S6
') .T59 .77'13 1 • 1/,1, .96;1 .933 1.133 1. n 1 n .4119 .614 .771 1. 21 ~ 1 • 290

10 • ,~2:' .1'52 • Hl 1 • 11n 1 .77? 'J • :?~ f:, .BI') .99 • 41 !j .1.64 .77/• • ')90
1·' • ~'i9 • 5~ i, '1 • '/56 .IlG9 • r)'~4 1.n7 .5'1(1 .9"!1\ 1. ?nl .314 .632 1 • P,4 7

" .9~1 .384 .941 • I, 5 'i • ~f.'j .817 .M·1 .629 • 81 8 1. ns'5 .2/,7 1 .5fJ2
1.:) .,~ f? 1 .319 · p, • f, I ') .51 'i 1 • 'l ~l. .4:5 1 1 • .'HJo') 1.4 (1 .471 1.rJ"n 2. 1,47
14 • P ;'~2 • 75:; • y79 .ln7 .62'1 1.11'17 .~rHI l.ln1 .979 .57 /) .6f.3 1 • (l9 (;

1 'i+ ."g? • 7 'j 'j .919 .70'1 .6l.9 1.r)'n .flnn 1 • 10 1 .979 .5'16- .0'.63 1.696

, 'i-ln)u .:>?5 • 5'i? • 8'1 'j .72'1 .:;~7 .1)73 .593 .561 .62n .1,4 (, • f.3 ') .n",
('1 ')-14)u .l<V .75 '5 .919 .7 {17 .629 1. n'1 7 .6nn i .111 • '}79 .576 .665 1.696

1 'll9 ;9,"1\1 19~ 1 19R2 19 "l3 19"4 1y~'j 19 :~,f, 1987 19P,.'l 19."9 1 ',I~~')-9t

0 .1l49 ."J31 .'P4 .1164 .>12') .'120 .(149 .1'125 .(139 ."In • il19 .'13"-
4 .2')<;' .11.9 • Q9 Ii • ?n1 .194 • 1 ~1 .14 I) .1 'i4 .11'5 • 1 ~9 .142 .1 7 'J
5 • j/•.,:, .555 .22'} .791 .3119 • ?.'~9 .:::''59 .4·!:ln .!'>8.$ .l. 5 1 • '.91 .1, Q~
0 .Slo7 .62/, • ')'14 • :) t.:~ • I, 34 .'.>76 • ; f~ '1 .766 • .y S i.: • 9'+? • 555 • )-(12

.66f • /:) 14 • '351. • l') 5 .n? 1.'112 .991 .'ni 1 • n ~ 1 1.13f1 1 .15'1 1 • :14 ()
:~ • 753 .7(13 I.n!';.: .'N~ 1.onx 1 .1 ".4 "1.101 1.213 • '12.-) .9:1.5 1. (J 74 1. 'V.4, 1 .r;~.::. .~6'1 1. lj2 1 ~ 1 ;>,4 1 • r,n I 1 • ~o:.. 1. on? ."Y5 1 .1l34 • 18'1 .~85 .'139

1:1 .... 5(" 1 • (] ,,,.) • 9 J'j • .)(\6 • ~f, ) 1 • ill r ./nn .9.') 3 1 •.H':! 1 • 2M, .')67 1 .'1 r1
11 1. ;.'';/ 1.314 1.Il'll. • 5.).'~ .4') 6 • 111 ~ • '" 15 • 1'i4 .6.'3:1 • 'lg'l .no .734

" 1. Yj1 .84 :\ .7h 1.242- .('9":> .737 • 5 ~ t) 1. :>'17 1 • 2'11 • ,~<? 1 • nn'1 1 • '11 6
1:) .~4 ::, 1.6M 1.41 'j .4/.,") "1.116 .:S,'B .5i9 • '} 54 .901 1. nn.'3 • I ~ I') .163

'" 1.1 nl 1. 23:3 1. n 1':2 .7j4 .6iN .n:,:, • t:>1 'J .9'.4 1.!l47 • '}9 5 .71,2 • ,<99
I::; + 1• 1'l1 1.2.53 !. n·~2 .734 .6:l,} .158 · t 1 '1 .944 1.%7 .99.$ • 1 f:. 2 .'<'19

( )-l!l)u • 71 I .719 • :\15 .741 • (.S::. • P.'<;,) .79n • ~9f1 .'195 • 91 ') .7.'<7
~(1 l -1LhJ 1. ,nj 1.25:1 I.']U · l jI, • (,'W • 138 .111!l .'J44 1. nt,. I • °9 :3 .16'2 w



Virtual Population Analysis from Tuning.
~

Table 3.2.3 North-East Arctic Cod. ~

STOC( SIlt I~ NU~BE~S U•• IT: tnousanns

---------------------
'U0MASS TOTALS uti r T: to '1'1 I! 3

------------~-
"ll VALUES ARE (,IVEI, FO'! 1 JANUA~Y

1967 1968 1Y69 191') 1971 1972 1975 1'174 1975 1976 1977 1978

5 1292652 loY744 111960 19704 'I 404984 11115615 1818318 ~?41l96 6221)26 614?111 54771 ? 639572
4 1245222 1:)27215

~:~~;.~
3) 5.'32 154865 324571 799435 1223(62 347149 46'3426 425997 243996

5 1.5978t· 1:S?5291 ~ 6'15 1 6361ts 114402 ~24811 536134 610066 25')393 28'1759 197887
6 132406 .:s 14 Oil'" 4/6211:) :='4611.11 4965 ( 4143'.1 69546 129219 2565')4 296501 116939 lQl3225
7 !s2631 8;~54.5 161197 2?7612 16rOn!) 32(l1:l4 23n77 384 79 63738 101.132 136954 48466
8 55975 4406,7 48533 611'H llfJ141) 77946 19153 1 ~39 2 2!J 179 2'iil23 425 '15 569114
9 21701 2: 33 71 21 S93 15721 21655 55649 32650 8238 6230 S17f] 8712 14829

10 451? 16(9 H91 ;577 1,923 0971 9397 9733 1,431 2761) 3'176 2120
1·' 126(' 1619 30?S 2677. 167'} 1M3 165Y 367B 29!'4 2275 1421 1162
12 56; 42U 738 779 1087 694 45'1 753 1121 735 1361 618
U '.2 n U3 254 236 4'15 516 253 1'4 328 4" 210 871
14 14 144 I.f) "- " 193 143 135 '6 65 '07 63

15+ " 95 " 75 " 65 lH 101 64 132 ," 67

rOT~L ~o 3?97?3~ 2552458 1651662 1035~61, J63232 16'2'113 ??990?5 24S1~73 1934A99 1754n28 1365975 13189'11
; 1'$ NO 8',5H 77576 d? /:1.31 J3 S331 130051l 1239:13 63B8 35223 35414 4(1361 57613 75R34
rOT.BtO~ 3A50551 39735"1 14120Q~ 242'1154 1862450 21145039 2964045 30645~8 2732733 2510R14 2146933 1793535
SPS 810,'1, 4562;13 43%71 46.'J43B lo6S926 676839 674924 391198 23211 11 2129'l4 23'1'109 312448 4011556

1979 19 ~IJ t9:l1 19.112 19 ·::13 19.114 19$5 1986 1987 19118 19i19 1990

3 1991117 14"4'95 1Sl9/.5 159'139 170031 382815 446,3rS ~17431 159791 148418 41799 0
4 452611 :'! 15531R 111496 12623.'3 1221'56 136403 397077 34-'1189 653958 125798 1183fJ9 33571
5 163 '1'12 3 DO 813 111162 S~ 74 3 ~l. 509 32353 9'1'1'17 216·'B1 234776 44500'1 85?69 84014
6 829:> 3 94228 17<'659 7271S2 5 (1359 5 rJ791 5f'11, P8 56539 109917 11)5178 236711S 42731
I 3l'}'l :. 3932·') 41330 84546 344/.8 25409 23375 23136 2151"1 34526 33578 111 Z64

" 1704~ 16074 1 f)412 14'.30 31329 13037 7119 7162 7fJIl6 6160 9135 B70B, lnllO 6513 S5t5 4619 4353 9362 3266 lYH 1719 2294 1985 2554

" 3162 5222 2258 1 555 1 229 13'13 2302 ." 624 son 854 670
11 64> 1 0·11 14.59 683 641 431 31'\8 9" 3tl7 "6 116 396
12 150 1;; 0 nn 395 317 320 156 172 361 126 43 46
1.) 1'::' " 53 83 93 "3 125 15 31 " 45 13
14 62 40 5 10 44 25 11J1l 57 35 " " "15+ 73 12 , 10 11 25 91 2 13 24 31 "roTH :~O 975265 7 51127 '3 1,2'096 ;4714'] 4<,195'11 7124'S7 H99S9 1473399 1190135 86R257 'i27n,

') I'S ''0 ,H5.'> 1 2<; 105 269n~ 11310t 943Q4 75220 70332 92625 145406 97n5fl 53471
TOT.AION 13f,R~29 123~329 11J6~~0 94{)1".1 163451 911330 12312ry4 1445961 111'31623 693'142 6441119
~ t"S ar or1 22R2H I ·S.'\34 (' 1,1170 :3 7?1l4 3 325638 2fH1517 ,~881 1'5 23R~':I6 255652 183570 13?7f18



~
North-East Arctic Cod. .5

!It lL.40.20 19 OCTOBER 1989
fro", 67 to 8~ on agcs 3 to 14
with Ten.inal F of .898 on agc 7 and Ten.ina] S of .700

Initial Sun, of squared residuals was 226.116 and
final sum of squared residuals is 73.191 after 120 itel'ations

Matrix of Residuals

Years 67/68 68/69
Ages
3/ 4 -.120 -.157
4/ 5 .183 .573
5/ 6 -.414 .550
611 -.611 -.024
7/ 8 -.312 -.710
8/ 9 -.098 -.579
9/10 .440 .227

10/11 .203 -.286
11/12 1.405 .25~

12113 .001 -.793
131l~ .697 1.350

.000 .000

'" .001 .001

Years 69170 70/71 71/72 72173 73174 74175 75176 76/77 77178 78/19
Ages
3/ 4 -.313 ,504 -.091 -.001 1.131 1.850 .355 .847 1.429 1.0:5
4/ 5 ,327 .246 .174 .171 .236 1.209 .129 .477 1.291 .1~7

5/ 6 .168 .626 .113 -.006 .192 .322 .303 .294 .690 .309
611 -.278 -.010 -.148 -.265 -.085 -.290 .023 -.002 -.037 -.lel
7/ 8 -.423 -.636 -.173 -1.235 -.463 -.874 -.563 -.344 -.5~7 -.684
8/ 9 -.312 -.373 .062 -.668 .145 -.740 -.557 -.236 -.377 '.8;6
9/10 .208 .154 .369 .530 .369 -.570 -.162 .035 .450 .000

10111 -.160 -,080 -.258 .473 -.456 -.332 -.524 -.853 -.882 ".9;5
11/12 1.217 .339 .546 1.175 .294 .688 .723 .206 -.300 1.0.4
12113 -.066 -.832 -.539 .180 -.809 -.918 .023 .153 -2.250 .168
13/14 .219 .035 -.149 .883 -.603 1.564 1.303 -.225 .214 t.6~4

.000 .000 .000 .000 .000 .000 .000 .000 .000 .OCO

'" .001 .001 .001 .001 .001 .001 .001 .001 .001 .0Gl

Years 79/80 80/81 81/82 82(83 83/84 84/85 85/86 86/87 87/88 ~8/89 m
Ages
3/ 4 .670 .487 -.470 .495 -.003 -.357 .485 -.324 .014 -.182 .000 .L83
4/ 5 .444 .321 -.218 .467 .712 -.157 .009 .013 .046 .074 .000 .464
5/ 6 -.169 .023 -.549 -.192 -.048 -.321 -.088 -.035 ,095 .0,6 .000 .~59

6/ 7 -.185 -.141 -.361 -.279 -.407 -.341 -.159 -.014 .091 .056 .000 1.COO
71 8 -.377 -.586 -.218 -.343 -.222 .099 .104 .009 -.095 ,010 .000 .:;39
8/ 9 -.416 -.688 -.016 -.077 .094 .237 .339 .217 -.264 - .287 .000 .S17
9/10 .158 -.063 .739 .420 .378 .695 .356 -.173 -.164 .023 .000 .'.61

10/11 -.463 -.115 .160 -.315 -.106 .138 -.363 -.036 .218 .165 .000 • ~68
11/12 1.039 1.204 .565 .636 -.023 .692 -.180 .032 -.057 .193 .000 " ·,58
12113 .173 -.~96 .124 ,200 -.763 -.164 -.358 .720 .022 -.377 .000 .188
13/14 .040 1.324 1.231 -.503 1.015 -.546 -.113 -.~33 .093 .444 .000 .,:38

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 12.505

'" .001 .001 .001 .001 .001 .001 1.000 1.000 1.000 1.000

Fishing Mortalities (F)

67 56 69
F-val ues .6624 .7327 1.0466

70 71 n 73 74 75 76 77 78 79
F-villues .8975 .7027 .9406 .8683 1. 0091 1.0606 .9630 1.1318 1.4161 .9851

80 81 82 83 " 85 86 87 88 89
F-values .9630 .9545 .9194 .6220 .9364 .8949 1.0674 1.1716 1. 0690 .8980

Sclect;on-at-ase (S)

3 4
S-values .0306 .1624

5 6 7 8 9 10 11 12 33 14
S-values .4443 .1557 1. 0000 1.0105 .9099 .9618 .6464 .8687 .6388 .7000



Table 3.25

Title: NORTH-EAST ARCTIC COD
At 11.40.22 19 OCTOBER 1989

SEPERABLE FISHING MORTALITIES

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 .020 .022 .032 .027 .072 .029 .027 .031 .032 .029 .035 .043
4 .108 .119 .170 .146 .114 .153 .141 .164 .172 .156 .184 .230
5 .294 .326 .465 .399 .312 .418 .386 .448 .471 .428 .503 .629
6 .501 .554 .791 .678 .531 .711 .656 .763 .801 .728 .855 1.070
7 .662 .733 1.0,7 .897 .703 .941 .868 1.009 1.061 .963 1.132 1. 416
8 .669 .740 1.058 .907 .710 .950 .877 1.020 1.072 .973 1.144 1.431
9 .603 .667 .952 .817 .639 .856 .790 .918 .965 .876 1.030 1. 289

10 .637 .705 1.007 .863 .676 .905 .835 .971 1.020 .926 1.089 1.362
11 .428 .474 .676 .580 .454 .608 .561 .652 .686 .622 .732 .915
12 .575 .637 .909 .780 .610 .817 .754 .877 .921 .837 .983 1.230
13 .423 .468 .669 .573 .449 .601 .555 .645 .678 .615 .723 .905
14 .464 .513 .733 .628 .492 .658 .608 .706 .742 .674 .792 .991

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

3 .030 .029 .029 .028 .025 .029 .027 .033 .036 .033 .027
4 .160 .156 .155 .149 .134 .152 .145 .173 .190 .174 .146
5 .438 .428 .424 .408 .365 .416 .398 .474 .521 .475 .399
6 .744 .728 .721 .695 .621 .708 .676 .807 .885 .808 .679
7 .985 .963 .955 .919 .822 .936 .895 1.067 1.172 1. 069 .898
8 .995 .973 .965 .929 .831 .946 .904 1.079 1.184 1.080 .907
9 .896 .876 .869 .837 .748 .852 .814 .971 1.066 .973 .817

10 .947 .926 .918 .884 .791 .901 .861 1.027 1.127 1.028 .864
11 .637 .622 .617 .594 .531 .605 .578 .690 .757 .691 .580
12 .856 .837 .829 .799 .714 .813 .777 .927 1.018 .929 .780
13 .629 .615 .610 .587 .525 .598 .572 .682 .748 .683 .574
14 .690 .674 .668 .644 .575 .655 .626 .747 .820 .748 .629

~

~



Table 3.25 (cont'd)

Title : NORTH-EAST ARCTIC COD
At 11.40.22 19 OCTOBER 1989

SEPERABLE POPULATION NUMBERS Units: thousands

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 1367922 283130 213822 310743 526081 1117838 1797894 1817221 924569 345949 229225 519944
4 1290492 1097486 226667 169544 247522 421555 889238 1433390 1442570 732799 275013 181284
5 509914 948783 797712 156564 119979 180793 296234 632265 996125 994158 513084 187345
6 153967 311052 560952 410247 86031 71889 97461 164904 330623 509116 530626 254060
7 91123 76415 146384 208246 170460 41417 28913 41399 62978 121450 201331 184696
8 52495 38469 30068 42083 69492 69120 13238 9934 12356 17854 37960 53150
9 17905 22008 15021 8550 13912 27972 21876 4507 2934 3464 5524 9903

10 4206 8023 9251 4745 3093 6010 9731 8128 1473 915 1181 1615
11 1120 1821 3247 2768 1639 1288 1991 3456 2521 435 297 326
12 534 598 929 1351 1269 852 574 930 1474 1040 191 117
13 513 246 259 306 507 564 308 221 317 480 369 59
14 118 275 126 109 141 265 253 145 95 132 213 147

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

3 216985 138746 160873 185813 193474 383160 453386 736280 178258 134896 29332
4 407640 172376 110296 127920 147910 154468 304843 361172 583441 140805 106889
5 117923 284394 120692 77332 90202 105962 108622 215814 248627 394894 96904
6 81762 62325 151792 64661 42082 51257 57228 59756 109966 120955 201074
7 71338 31797 24646 60410 26426 18513 20681 23825 21837 37143 44149
8 36695 21810 9938 7769 19723 9510 5942 6919 6708 5540 10441
9 10404 11103 6748 3101 2512 7037 3023 1969 1926 1681 1540

10 2235 3476 3785 2318 1100 973 2457 1096 610 543 520
11 339 710 1127 1237 784 408 324 851 321 162 159
12 107 147 312 498 559 377 183 149 349 123 66
13 28 37 52 111 183 224 137 69 48 103 40
14 19 12 16 23 51 89 101 63 28 19 43 ~

~
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Table 26 North-East Arctic COD. Input data to the assessment. weight (kg) at age in
the catch.

Ag.
Year

3 4 5 7 8 10 11 12 13
"

15+

1982 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.65 12.50 13.90 15.00
1983 0.90 1. 46 2.19 2.78 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 1.04 1. 68 2.52 3.20 3.97 4.70 6,17 7.70 9.25 10.85 12.50 13.90 15.00
1965 1.25 1.56 2.14 3.19 4.18 5.06 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1986 0.97 1.61 2.21 2.99 4.31 5.73 6.82 7.70 9.25 10.85 12.50 13.90 15.00
1987 0.65 1. 10 1.92 2.56 3.44 5.41 6.69 7.70 9.25 10.85 12.50 13.90 15.00
1988 0.53 0.83 1. 35 2.27 3.51 5.40 7.47 8.95 11.24 14.23 13.90 15.00

table 3 27 North-East Arctic COD. Input data to the assessment. Weight (kg) at age in
the stock.

Ag.
Year

3 5 6 7 8 , 10 11 12 13 14 15+

1982 0.65 1.00 1. 55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1983 0.36 1.01 1.63 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 0.53 1.20 1.90 2.91 3.97 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1985 0.46 0.91 1.71 2.94 4.17 5.04 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1986 0.32 0.93 1.57 2.52 3.83 5.30 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1987 0.21 0.50 1. 25 2.12 3.46 5.22 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1988 0.19 0.36 0.70 1. 58 2.70 4.30 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1989 0.30 0.51 0.86 1. 47 2.62 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00



Table 3.28 Virtual Population Analysis.

NORTH-EAST ARCTIC COD

CATCH IN NUMBERS UNIT: thousands
---

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 34467 3709 2307 7164 7754 35536 294262 91855 45282 85337 39594 78822, 160048 174585 24545 10792 13739 45431 131493 437377 59798 114341 168609 45400
5 69235 267961 238511 25813 11831 26832 61000 203772 226646 79993 136335 88495
6 22061 107051 181239 137829 9527 12089 20569 47006 118567 118236 52925 56823
7 26295 26701 79363 96420 59290 7918 7248 12630 29522 47872 61821 25407
8 25139 16399 26989 31920 52003 34885 8328 4370 9353 13962 23338 31821
9 11323 11597 13463 8933 12093 22315 19130 2523 2617 4051 5659 9'08

10 2329 3657 5092 3249 2434 4572 4499 5607 1555 936 1521 1227
11 687 657 1913 1232 762 1215 677 2127 1928 558 610 913
12 316 122 41' 260 418 353 195 322 575 442 271 "6
13 225 12' 121 106 149 315 81 151 231 139 122 748
14 '0 70 23 39 '2 121 59 83 15 26 92 '8

15' 14 46 '6 35 25 '0 55 62 37 53 5' 51

TOTAL 352179 612679 574026 323792 170067 191622 547596 807885 '96126 465946 490951 339609

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

3 8600 3911 3407 8948 3108 7027 19282 16942 5570 3550 721
4 77484 17086 9466 20933 19594 14165 38322 55859 100391 19684 14258
5 43677 81986 20803 19345 20473 18839 27216 75486 97318 142218 30224
6 31943 40061 63433 28084 17656 20350 20342 27772 62371 59058 92282
7 16815 17664 21788 42496 17004 15415 13588 13337 12901 21571 21184
8 8274 7442 9933 8395 18329 8359 4385 4587 3942 3438 5548
9 10974 3508 4267 2878 2545 6054 1904 1082 1021 1149 1072

10 1785 3196 1311 708 6'6 764 1062 559 435 332 338
11 '27 678 882 271 229 221 163 455 140 68 55
12 103 79 109 260 7' 153 59 12' 233 65 25
13 59 2' 37 27 58 56 51 29 17 52 22
14 38 26 3 5 20 12 45 32 21 6 13

15· 45 8 1 5 5 12 38 1 8 14 15 A
~

TOTAL 200224 175669 135440 132355 99741 91427 126457 196265 284368 251205 165757



T.ible' 3:29 Vi rtua" Population An'aJys is.

NORTH-EAST ARCTIC COD

'"FISHING MORTALITY COEFFICIENT UNIT: Vear-l NATURAL MORTALITV COEFFICIENT = .20
0

-----------------------------
1967 '1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 .030 .024 .'023 .041 .021 .039 .196 .214 .084 .166 .134 .146
4 .153 .207 .222 .142 .103 .167 .200 .496 .210 .312 .567 .224
5 .181 .409 .481 .383 .229 .298 .353 ;-537 .522 .478 .753 .669
6 .202 .467 .538 .571 .237 .S85 .392 .507 .701 .572 .681 .846
7 .429 .401 .769 .621 .520 .316 .422 .445 .703 .696 .678 .845
8 .673 ,523 .927 .839 .833 .670 .644 .488 .704 .887 .908 .936
9 .839 .778 1.-1'44 .960 .934 1.133 1.010 .409 ;614 .777 1.213 1.290

10 ,825 .732 ;991 1.001 .772 1.236 .738 .982 .478 .464 .774 .990
11 .899 .586 1.156 .699 .684 1.222 .591 .988 1.201 .314 .632 1.847
12 .931 .38'1 .941 .455 .545 .807 .642 .630 .816 1.056 .247 1.502
13 .875 1.320 .828 .676 .516 1.084 .431 1.806 1.425 .470 1.000 2.447
14 ;880 .7'60 .980 .710 .630 1.090 .600 1.100 .980 .580 .660 1.700

15. .880 .760 .980 .710 .630 1.090 .600 1.100 .980 .580 .660 1. 700

( 5-10lU .525 .552 .808 .729 .587 .673 .593 .561 .620 .646 .835 .929
(10-1'4)U .882 .756 .979 .708 .629 1.088 .600 1.101 .980 .577 .663 1.697

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1985-88

3 .049 .'031 .024 .064 .020 .020 .047 .025 .035 .029 .004 .034
4 .208 .129 .098 .201 .196 .122 .146 .186 .201 .166 .157 .175
5 .348 .355 .229 .296 .309 .292 .360 .473 .564 .485 .410 .471
6 .547 .624 .514 .548 .483 .575 .590 .771 .932 .820 .680 .778
7 .659 .574 .852 .792 .771 1.069 .991 1.020 1.067 1.048 .814 1.031
8 .754 .701 1.068 .996 1.006 1.183 1.091 1.192 1.021 .971 .875 1.069
9 1.053 .871 1.224 1.123 1.001 1.196 LOOO .911 .983 1.001 .979 .974

10 .950 1.089 1.002 .675 ,847 .996 .689 .959 1.295 1.088 .965 1.008
11 1. 257 1.315 1.092 .577 .481 .815 .594 .731 .682 .716 .514 .681
12 1.351 .848 .775 1.243 .303 .697 .531 1.368 1.108 .805 .635 .953
13 .843 1.661 1.412 .440 1.117 .395 .530 .546 .684 .810 .718 .643
14 1.100 1.230 1.070 .730 .690 .740 .642 .763 1.015 .552 .483 .743

15+ 1.100 1.230 1.070 .730 .690 .740 .642 .763 1.015 .552 .483 .743

( 5-10) U .718 .719 .815 .738 .736 .885 .787 .888 .977 .902 .787
(10-14)U 1.100 1.228 L070 .733 .688 .729 .597 .873 .957 .794 .663
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Table 3.30

NORTH-EAST ARCT Ie COD

STOCK SIZE IN NUMBERS UNIT: thousands
.._-------------------
BIOMASS TOTALS UNIT : tonnes
._-------------

ALL VALUES ARE GIVEN FOR 1 JANUARY

1967 1968 1969 1970 1971 1972 1973 1974 1975 1975 1977 1978

3 1292641 159753 111962 197049 404988 1015600 1818319 524953 62;'106 614216 347770 639681
4 1245203 1027205 135633 89583 154863 324574 799423 1223762 34/115 468490 426002 249043
5 459785 875278 683840 88956 63619 114402 224814 536126 610066 230365 260813 197891
6 132404 314087 476197 346137 49660 41440 69546 129281 25£500 2961)01 116917 108270
7 82630 88542 161196 227611 160058 32086 23077 38480 6:-739 104130 136954 48448
8 55975 44067 48532 61185 100142 77945 19154 12392 2(,179 25024 42504 56904
9 21700 23370 21393 15721 21654 35651 32650 8239 6230 8170 8712 Vi029

10 4512 7678 8791 5577 4928 6970 9398 9733 ~481 2761 3076 ?l20
11 1259 1619 3022 2672 1679 1863 1658 3680 ?984 2275 1421 1162
12 567 419 737 779 1087 69' 450 752 1122 735 1362 618
13 420 183 234 235 40' 516 253 '94 328 406 209 871
14 74 143 40 84 98 198 143 135 26 65 208 63

15' 26 94 '0 75 58 65 133 101 64 132 122 67

IOTAL NO 3297196 2552439 1651657 1035664 963239 1652004 2999019 2487827 1934941 1754(J69 1366069 D19166
SPS NO 84533 77574 82830 86328 130050 123903 63840 35225 3:41 '5 40~\67 57614 75834
lOT.8IOM 3850492 3973442 3411972 2420135 1862452 2045038 2964051 3064566 273?753 2510832 214/'020 1793701
SPS SIaM 456181 435643 468425 465910 676834 674921 391210 232024 112'993 230009 312464 400555

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

3 199194 140595 158131 157921 169611 386242 464306 757571 175499 1351:12 198764 0, 452696 155324 111578 126390 121220 136059 309883 36273'1 604949 lU933 107988 162083
5 163040 300885 111767 82816 84633 81605 98626 219177 246680 484907 98473 75567
6 82956 94258 172718 72787 50415 50892 49877 56310 Ll1790 114870 204067 53505
7 38021 39323 41354 84594 34453 254')4 23458 226,8 21331 36036 41412 8<16~4

8 17031 16104 16415 14449 31368 13041 7155 71Z8 6686 6011 10348 15023
9 18280 6562 6539 4621 4368 9394 3269 1967 1771 1972 1864 ~532

10 3162 5222 2249 1575 1230 1315 2327 985 647 543 593 573
11 645 1001 1439 676 657 412 397 951 J09 lOS '50 185
12 150 150 220 395 311 332 157 180 377 128 58 73
13 113 32 53 83 93 188 136 75 37 102 47 25
14 62 40 5 11 44 25 104 65 36 15 37 19

15' 73 12 2 11 11 25 88 2 14 36 43 40

TOTAL NO 975423 759507 622469 546327 498414 705004 959782 1429791 1174126 842510 (j6384~

SPS NO 39517 29123 26921 113183 94319 75192 70173 92972 142710 99597 57310
TOT. 810M 1389148 1238662 1087420 940727 763098 912227 1244177 1440832 1080733 686079 673116
SPS BIOM 228146 168409 151259 372936 325977 280846 287891 239583 256816 188978 135298
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Table 3.31

~RI::OICrIO'1 OF 'lOaT~-EST ~.tCIIC COD AI "1\;89
The refer~.~c~ F i. t"e me.,') F tor t"e 'ge group range fro" 5 to 10

Th~ nu,"b~r of recruits per yeH is ~. fotlo".,

1?~,J 1 (11)lJry.<:I
l')9'j <22~no.~

19U ;>l~non.~

19Yj .s30nnn •.1
1994 350001).0
I'-I~) 330f)OO.~

1~9" ~,wo@.n

'Iu'"~er of fish:
.,.i J" I "I .~e 9 r"up ; n tn" 0 He".:
"'ei~ht o~ ,,~e yro", the stoc~:

~tn~~ '>in,,~ss,

Ca lch "eiJot,

t ho".ands
"i l"gr~rn

~ ; logr""
tonneS
tonne;;

1990 1991 1992

,,,,,,,
'""1 ~

"",,,

l71n~~.O

1"'2(1~5 .~

7,567. n
~;j~')~.fj

,"4644. -1
1''1h.'1
~S5l.n

i/,.'1
1 ~5.'l

!~ .1I
~'> .11

19."
I,". n

"'~t"r ry
09 Ite

.on
.00
.01

.".H

."."1.00
1. on
1- 00
1 .011
1.',n
1. 00

-.---------+ ----------
weignt in: wrigt,t ;n
the cHen: th" stock

----------+_._-------
.720: .3~n

1.170: ."'50
1.300: .un
1.~~(1: 1.47<]
2.HO: <'.5'l~

4.:Hll; 3.5Sfl
1.320: t.lll]
~.no: f.rwo

11.240: ~.~50

11.660: If'.3~r1

14.?3~; 17.snn
15.000: 13.90')
15.0110: 15. r)fln

---------- +-- - - - -----

---- ---- --+ ----------
"eight in: .. ei~ht io
tile ~"teh: t,,~ stoe~

----------+ ------ ----
.490: .210

1.270: .720
1.54(1: 1.1701
~.070: 1.64,)
2./60: 7.2!l'1
3.990: 3.250
6.040: 5.120
9.640: fl ••H'!

11.230: 9.250
1 J. "'60: 1 f;. ~5'l

14.230: 12.500
1'>.000: 13.9flO
15.000: 15.000

----------+ ----------

----------+ ----------
.. ei9ht in: ·"eight ;0
tne ~Heh: the •.toe~

----------+ ----------
.590: .270
.930: .490

1.6.60: 1.270
2.390: 1.92fl
3. (lrlO: 2.500
3.970: 3.23'1
5.620: 4.741')
8.100: 6.97'1

11.240: 9.250
11.660: 1P.85fJ
14.2311: 12.51)f)
15.001'): 13.90.1
15.0110: 15.000

----------+ ----------

1993 1994 1994-1995
----------.---------- ---------- ---------- ---------- ----------

"ei ght in: >lei9"t ," "eight '" "e; 91\t '" >leight '" .. eight in

", e.teh: t"P stock "" c .ten t,,~ 5tnek '"' e .ten th~ 5toe<----------. ---------- ---------- ---------- ----------
.590: .210 .590 .2(D .590 .27D

1.090: .590 1.0'/0 • ~ 90 1.090 .590
1.260: .930 1.441' 1.090 1.4&(1 1.09')
2.550: 2.060 2.010 1. 5 ~1 2.010 1. g0rJ
3.410: 2.860 3.60(\ ~ .04'J 3.6(10 2.431
4.2 ~O: 3.51111 4.790 3.95fl 4.790 4.17rJ
5.590: 4.710 5.980 5.0M 5.9110 5.63'1
7.580: 6.500 7.540 6.470 7.540 6.90')

1'1.570: 9.220 9.950 ~.65n 9.950 ~.610

11. 66'1: 111. tlSO 11.660 lP. l:I5 0 11.660 10.850
14.230: 12.50~ 14.nO 12.;1)<) 74.131) 12.5<10
15.0nn: 13.9lJO 1~. oon 13.900 15. noo 13.900
15.0nn: 15.0011 15.000 15.0no 15.00n 15.(1)1)

----------+ ---------- ---------- ----------



Table 3 32 North-East Arctic Cod.
stock size and catch predictions. weights are in '000 t.

1990 1991 1992 1993 1994 1995 1996
----

Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn.
biom. stock biom. stock biom. stock biom. stock biom. stock biom. stock biom. Stock
(3+) biom. F 5-10 Catch (3+) biom. Catch (3+) biom. Catch (3+) biom. Catch (3+) biom. Catch (3+) biom. Catch (3+) biom.

596 147 FO. 1 0.15 73 748 233

Fmax 0.24 111 707 212 135 847 291 1601,006 372 191 1,173 435 216 1,353 515 254 1,508 593

Flow 0.32 143 673 194

Fmed 0.46 194 621 168 198 679 188 210 761 207 230 857 215 251 964 236 289 1,050 264

Fhi9'h=

F89 0.78 288 524 120 236 526 103 222 572 96 229 643 '0 251 720 96 289 772 10'

Recruitment: 171 mill. (est) 222 mill. (est) 213 mill. (est) 330 mill. 330 milL 330 milL 330 milL

~

w
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Table 4 North-East Arctic HADDOCK.
Total nominal catch (t) by fishing areas.

Ye,ar Sub-area I Division IIa Division IIb Total

1960 125,.657 27,925 1,854 155,434
1961 165,165 25,642 2,427 193,234
1962 160,972 25,189 1,727 187,888
1963 124,774 21,031 939 146,744
1964 79,P56 18,735 ',109 98,900
1965 98,505 18,640 939 118,079
1966 124,115 34,892 1 , 614 160,621
1967 108,066 27,980 440 136,486
1968 140,970 40,031 725 181,726
1969 88,960 40,208 1,341 130,509
1970 59,493 26,611 497 86,601
1971 56,300 21,567 435 78,302
1972 221,183 41,979 2,155 2,65,317
1973 283,728 23,348 2,989 320,065
1974 159,037 47,033 5,068 221,138
1975 121,686 44.33-0 9,726 175,742
1976 94,065 37,566 5,649 137,279
1977 72,159 28,452 9,547 110,158
1978 63,965 30,478 979 95,422
1979 63,841 39,167 615 103,623
1980 54,205 33,616 68 87,889
1981 36,834 39,864 455 77,153
1982 17,948 29,005 2 46,955
1983 7,550 13,872 185 21,607
1984 4,000 13,247 71 17,318
1985 30,385 10,774 111 41,270
1986 69,865 26,006 714 96,585
1987 109,429 38,182 3,048 150,659
19881 43,833 47,:276 662 91,771

1provisional figures.
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Table 4.2 North-East Arctic HADDOCK.
Total nominal catch ('000 t) by trawl and
other gear for each area.

Sub-area I Division IIa Division IIb
Year

Trawl others Trawl Others Trawl

1967 73.8 34.3 20.5 7.5 0.4
1968 98.1 42.9 31.4 a.6 0.7
1969 41.3 47.1 33.1 7. 1 1.3
1970 36.7 22.8 20.2 6.4 0.5
1971 27,3 29.0 15.0 6.6 0.4
1972 193.4 27.8 34.4 7.6 2.2
1973 241.2 42.5 13.9 9.4 13.0
1974 133. 1 25.9 39.9 7.1 15. 1
1975 103.5 18.2 34.6 9.7 9.7
1976 77.7 16.4 28.1 9.5 5.6
1977 57.6 14.6 19.9 a.6 9.5
1978 53.9 10. 1 15.7 14.8 1. a
1979 47.8 16.0 20.3 18.9 0.6
1980 30.5 23.7 14.8 18.9 0.1
1981 19.0 17.9 21.8 18.7 0.5
1982 9.0 a.9 18.5 10.5
1983 3.7 3.a 7.6 6.3 0.2
1984 1 . 6 2.4 6.4 6.9 0.1
1985 24.4 6.0 4.5 6.3 0.1
1986 51.7 18.1 12.8 13.2 0.7
1987 77 .8 31.6 22.1 16. 1 3.0
19881 27.4 16.4 34.1 13.2 0.6

1Provisional.
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Tab] e 4 North-East Arctic HADDOCK.
Nominal catch (t) by countries (Sub-area I and Divisions IIa+b combined).

Faroe <>erman Germany, United
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kinqdom USSR Others Total

1960 172 5,597 46,263 45,469 57,025 125 155,651
1961 285 220 6,304 60,862 39,650 85,345 558 193,234
1962 83 40' 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 41,750 242 116,576
1966 1,072 11 2,098 62,090 27,123 48,710 74 161,778
1967 1,208 3 1 r 705 51,954 24,158 57,346 23 136,397
196B 1.867 -64,076 40,129 75,654 101.726
1969 2 30' 1,490 67,549 37 I 234 24,211 25 130,820
1970 541 656 2,119 37,716 20,423 26,802 87,257
1911 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 1:86,534 2,501 322,626
1974 925 3,601 454 23,409 66,164 3,045 37,663 7.8,548 7,348 221,157
1975 299 5,191 437 15,930 55,966 1,080 28,677 65,015 3,163 175,758
1976 536 4,459 348 16,660 49,492 '" 16,940 42,485 5 r 358 137,265
1977 213 1,510 144 4,798 .40,118 10,878 52,210 287 110,158
1978 466 1,411 369 1,521 39,955 5,766 45,895 38 95,422
1979 343 1,198 10 1,948 66,849 6,454 26,365 454 103.623
1980 497 226 15 1,365 61,886 2,948 20,706 246 81,889
1981 381 414 22 2,398 58,856 sw.n 1,682 13,400 77,153
1982 496 53 1,258 41,421 827 2,900 46,955
1983 428 1 72' 19,371 139 259 680 21,607
1984 297 15 4 400 15 r 186 37 276 1,103 17,318
1985 424 21 20 395 17 .490 77 153 22 r 690 41,270
1986 893 33 75 1.079 48,314 22 431 45,736 96 J 585
1987 464 26 83 3,106 69,333 9' 563 76,980 150,654
1988

1 1,081 '13 78 1,324 57,334 72 435 32,293 41 91.771

1provisional figures.
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Table 4 4 North-East Arctic HADDOCK.
Catch per unit effort.

Sub-area I Division lIb Division lIa
Year

Norway2 USSR
4 UK' 2 uK' Norway2 uK'Norway

1960 33 2.8 34
1961 29 3.3 36
1962 23 2.5 42
1963 13 0.9 33
1964 ,. 1 . 6 ,.
1965 18 2.0 18
1966 17 2 .• 34
1967 ,. 2.4 25
1968 19 1.0 50
1969 13 2.0 42
1970 7 1.0 31
1971 • 3.0 25
1972 0.06 14 0.02 23.0 0.09 1.
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 3.
1977 O. 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 0.13 0.01 0.12
1985 0.27 1.00 0.01 0.11
1986 0.56 1.05 0.02 0.20
1987 0.63 0.90 0.01 0.28
1988

1 0.40 0.70 0.02 0.42

~preliminary figures.
3Norwegian data - t per 1,000 t/hrs fishing.

United Kingdom data - t per 100 t/hrs fishing.
4 USSR data - t per hour fishing.
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Tab] e 4 5 North-East Arctic HADDOCK.
weight at age (kg) in Norwe~ian and USSR landings.

1984 1985 1986 1987 1986
Ao.

Norway USSR NQr.way USSR No:r;~ay USSR Norway USSR Norway USSR

2 1.17 0.66 0.81 0.25 0.62 0.27 0.43 0.27 0.66
3 1. 58 1.35 1.32 0.61 1. 17 0.54 1.02 0.47 0.77 0.44
4 1. 99 1. 90 1. 91 1. 46 1. 51 0.98 1.12 0.69 0.87 0.74
5 2.42 2.48 2.35 2.51 2.24 1.50 1.72 1.09 1.10 0.98
6 2.64 3.13 2.66 2.84 2.54 2.25 2.60 1. 93 1.48 1. 35
J 2.·,89 3.12 2.85 3.23 2.62 2.63 2.99 2.75 2.04 1. 52
8 3.16 3.57 3.14 3.29 3.04 3.03 3.24 2.72 2.52
9 3.41 3.86 3.38 3.90 3.17 3.65 3.14 3.34 2.83 4.04

'0 3.-51 3.98 3.72 4,03 3.51 3.80 3.51 2.83 3.18
11 4.04 4.7-7 3.81 6.75 3.72 3.93 2.40 3.25 3.60
12 4.04 3.22 (5.20) 3.98 4 ..00 3.73 3.70
13 3. ~·4 3.72 4.78 4.06 3.48 3.82
14 4.1.9 4.19 4.14 4.10 3.76
.15+ 4.3.6 5.37 4.06 4·96 6.45 5.28 4.5-2 4.78
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Table 4.6 North-East Arctic HADDOCK. Year-class strength.

'~O"J!iEAST A,~CTTC HADDOCK: re-cru;ts -15 .5 tear-olds (inc. data for a:1cS 0 1 2 I<i 3)
11] 53 2 (!~o. of surveys ;lo. of IPars VI~A Cotl'mn IIln.)

1957 242 " 9 14
1'J5,~ 109 2 4 5
19 5'~ 241 7 14 33
1960 2/4 30 40 12
1961 32') 32 sa 34
1962 ,')1) 5 3 4
1963 243 1 " 9 12
1964 291 11 12 15
1 ';16:; 20 G.5 0.3 D.3 0.01
1966 17 0.3 0.5 0.3 O.Cl
196/ 164 3 13 8 0.08
1968 97 O.J 0.3 3 D.OOS
196Y 1025 31 69 no 0.29
1910 270 10 33 31 0.64
1971 54 3 3 9 0.26
1972 49 2 9 3 0.16
1973 56 13 S 5 0.26
1914 114 1 5 35 14 0.51 198
1975 110 163 96 59 0.60 755 737
1916 134 6 13 4 0.33 267 149 181
1977 18 1 1 0.3 0.33 111 11
19 (8 6 0.3 0.3 0.3 0.12 2.3 17 14
1979 8 0.3 0.3 O. I 0.20 4. It 1.8 " 7
1930 4 0.3 0.5 0.15 0.3 0.9 4. 1 2 4 7
1981 7 0.3 0.3 8 0.03 D.5 5.7 15.2 3 10 55
1932 2B 23 59 63 (1.38 314.5 3')5.1'1 380.2 FJ'1? 11 R('
19 "::5 4,)1 40 79 ~39 0.62 663.2 616.2 314.0 2148 1972 1720
1984 13 9

"
18 0.18 167.8 135.11 149.3 1n34 5'12 175

19 Is:. 5 , 3 o.n 77.9 31 • y 23.9 3" " 20
19Rt> 1 1 1 [1.39 15.2 8.3 ~. 1 37 I 19
19t;i' 0.1 1 1].1 (l 5.0 3.1 B B
198J 2 o.n 0.5 2O
19 d'i 0.1/.

~-T-1 USSl1: ao ttom t raw l .;urvet, '" 1
~-T-2 U')')R ~ge 2
:~ -f-3 USSR 'g. 3
R-2d-3 USSR lIb, ag~ 3
IN TOGP I"tern"lt;onal n-group slJrvey
'~-as T 1 ~orlolegian Bareflt<; <;~a, 80 t t om trawl survey, 'g' 1
:-l-B S T2 NJrw"!g; fln ag e 2
N-8S T3 Norwegian ". 3
;~- F3:> A1 N,) rw€>g; an Barents Sf'''' Aco'Jst; C su rv ey ~g .. 1
N-aSA2 (4orweg;an ag l> 2
01-<3$ A3 N')rweg;8n 'lge 3



60
Table 4.7

Analysis by RCRTINX2 of data from file rcrt-data
NORTHEAST ARCTIC HADDOCK: recru'its as 3 year-olds (inc. data for ages 0,1,2 & 3

Data for 10 surveys over 33 years
REGRESpION TYPE ~ C
TAPERED TIME WEIGHTING APPLIED
POWER :: 3 OVER 20 YEARS
PRIOR WEIGHTING NOT APPLIED
FINAL ESTIMATES SHRUNK TOWARDS MEAN
ESTIMATES WITH S.E. 's GREATER THAN THAT OF MEAN INCLUDED
MINIMUM S.E. FOR ANY SURVEY TAKEN AS .00

.MINIMUM OF 5 POINTS USED FOR REGRESSION

Yearcl ass :: 1985

Survey/ Index 51 ope Inter- Rsquare No. Predicted Sigma Standard Weight
Seri.es Value cept Pts Value Error
R-T-l 1. 7918 1.181 1.700 .7671 28 3.8167 .92398 .96152 .03904
R-T-2 1. 0986 .977 1. 762 .8955 28 2.8356 .572U .60513 ;09857
R-T--3 .1.3863 1.034 1.599 .700927 3.0321 1. 03682 1.09861 .02991
INTOGP .2390 13.004 .144 .518020 3.2521 1.61742 1. 68843 .01266
N-BSTl 4.3682 .676 1.486 .9631 5 4.4399 .45504 .50188 .14330
N-~ST2 3.4935 .798 .777 .9818 6 3.5642 .29562 .31970 .35316
N-8ST3 3.2149 .910 .354 .9016 7 3.2782 .68458 .73324 .05714
N-BSAI 5.8493 .687 .422 .8657 7 4.4419 .74497 .81953 .05374
N-BSA2 3.4012 .774 .229 .9157 9 2.8625 .55805 .60109 .09990
N-BSA3 3.0445 .893 -.417 .9106 10 2.3004 .58475 .63878 .08846

MEAN 3.8661 1.59935 1.59935 .01411

Yearc1.ass 1986

Survey/ Index Slope lnter·- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pts Val ue Error
R-T-l .693,1 1.164 1.700 .794328 2.5069 .86848 .92818 .04286
R-T-2 .6931 .965 1.759 .9147 28 2.4275 .52127 .56082 .11740
R-T-3 .6931 1.023 1.574 .7065 27 2.2831 1. 04439 1.14401 .02821
INTOGP .3293 12.548 .199 .5567 20 4.3310 1.52278 1. 59407 .01453
N-SSTl 2.7850 .676 1.485 .9627 5 3.3682 .45786 .50660 .14387
N-BST2 2.2300 .798 .775 .9817 6 2.5547 .29735 .33100 .33701
N-SST3 2.2083 .912 .342 .9019 7 2.3549 .68742 .75359 .06502
N-BSAI 3.6376 .684 .438 .8679 7 2.9241 .74655 .80715 .05667
N-BSA2 -2,.0794 .773 .224 .9177 9 1. 8328 .55670 .63462 .09158
N-BSA3 2.9957 .891 -.420 .9116 10 2.2509 .58781 .64530 .08867

MEAN 3.8205 1. 61957 1. 61957 .01408

Yearclass 1987

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pts Value El'ror
R-T-l .0953 1,151 1. 700 .8197 28 1.8098 .81724 .90605 .05687
R-T-2 .6931 .955 1.756 .9308 28 2.4176 .47531 .51408 .17665
R-T-3
INTOGP .0953 12.182 .243 .5860 20 1.4039 1.46464 1. 62719 .01763
N-BSTI 1.7918 .676 1.483 .9622 5 2.6946 .46245 .52886 .16691
N-BST2 1.4110 .799 .772 .9816 6 1. 8985 .29998 .34900 .38328
N-BSn
N-8SAI 2.1972 .679 .456 .8705 7 1.9479 .74984 .84939 .06471
N-BSA2 2.1972 .773 .218 .9200 9 1. 9158 .55537 .63258 .11667
N-BSA3

MEAN 3.7803 1. 64377 1. 64377 .01728



Table 4.7 (cont'd) 61'
Yearc1 ass 1988

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Val ue cept Pts Value Error
R-T-1 1. 0986 1.147 1.696 .8422 28 2.9562 .77437 .82450 .22249
R-T-2
R- T-3
INTOGP .1222 11. 943 .264 .6024 20 1. 7237 1.45334 1.60495 .05872
N-BSTl .4055 .676 1.480 .9616 5 1.7541 .46937 .58116 .44783
N-B5T2
N-BSn
N-BSAI 3.0445 .674 .476 .8735 7 2.5286 .75576 .83486 .21701
N-BSA2
N-BSA3

MEAN 3.7506 1. 67430 1.67430 .05396

Vearclass 1989

Survey/ Index 51 ope Inter- Rsquare No. Predicted Sigma Standard Weight
Series Value cept Pts Value Error
R-T-1
R-T-2
R-T-3
INTOGP .1310 11. 820 .262 .6071 20 1.8107 1. 48693 1. 65031 .51862
N-BSTl
N-85T2
N-Bsn
N-BSA1
N-BSA2
N-BSA3

MEAN 3.7349 1.71295 1.71295 .48138

Yearclass Weighted Internal External Virtual Ext. SE/
Average Standard Standard Population Int.SE
Prediction Error Error Analysis

1965 4.35 77 .62 .25 .39 3.04 21.00 1.58
1966 3.52 33.82 .33 .36 2.89 18.00 1.09
1967 4.78 119.54 .30 .26 5.11 165.00 .88
1968 3.66 38.78 .32 .34 4.58 98.00 1.07
1969 6.61 742.95 .37 .44 6.93 1026.00 1.16
1970 5.98 397.20 .33 .47 5.60 271. 00 1. 44
1971 4.71 111.32 .31 .16 4.01 55.00 .52
1972 4.42 82.78 .34 .25 3.91 50.00 .72
1973 4.85 128.15 .35 .29 4.04 57.00 .82
1974 5.50 244.86 .37 .31 4.74 115. 00 .84
1975 6.60 732.67 .41 .52 5.14 171. 00 1.28
1976 4.42 83.17 .44 .24 4.91 135.00 .55
1977 3.42 30.47 .47 .43 2.94 19.00 .92
1978 3.04 20.89 .47 .37 1.95 7.00 .79
1979 2.77 16.03 .52 .36 2.20 9.00 .69
1980 2.24 9.37 .48 .36 1.61 5.00 .76
1981 3.19 24.22 .33 .39 2.08 8.00 1.17
1982 5.94 379.57 .44 .31 5.65 284.00 ,71
1983 6.26 521.10 .35 .29 6.00 402.00 .82
1984 4.86 128.64 .19 .16 4.30 74.00 .85
1985 3.46 31. 76 .19 .20 1.06
1986 2.61 13.54 .19 .15 .79
1987 2.15 8.56 .22 .15 .69
1988 2.30 9.93 .39 .31 .79
1989 2.74 15.44 1.19 ,96 .81
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Tab] e 4 8 North-East Arctic HADDOCK.
Results from the Norwegian bottom trawl survey in the
Barents Sea in January-March. Index of number of fish
by age.

Age
Year Total

2 3 4 5 6 7 8

1981 0.3 4.8 2.3 9.5 2.0 6.1 0.7 + 25.7
1982 0.5 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 1.6 379.0
1984 663.2 355.8 15.2 1.6 0.7 0.2 0.3 0.4 1037.4
1985 167.8 616.2 380.2 7.2 0.4 0.2 0.3 0.3 1172.6
1986 17.9 135.0 314 .0 123.0 0.4 0.1 0.1 0.2 651.5
1987 15.2 31.9 149.3 312.8 62.0 0.1 0.2 + 571.5
1988 5.0 8.3 23.9 72.5 134. 1 19.0 0.2 263.0
1989 9.5 3. 1 8. 1 17.0 32.7 32.8 3.2 106.4



63

Table 4 9 North-East Arctic Haddock.
Results from the USSR trawl survey in the Barents Sea and ad-
jacent waters in November-December (numbers per hour trawlinq).

Me
Year Total

0 2 3 4 5 6 7 8 9 Older

Sub-area

1983 39.9 97.3 16.5 0.8 0.7 + 1.1 156.3
1984 9.7 100.2 110.6 2.8 D•• 0.2 + 0.7 224.6
1985 3.9 19.1 213.4 168.8 0.8 0.2 0.1 0.3 406.6
1986 0.2 2.3 16.6 58.1 27.6 0.1 + + + 105.0
1987 0.4 1.4 2.5 12.5 34.2 8.' + + + 59.8
1988 1.9 0.4 1.1 2.8 '.2 11. 6 1.1 + + + 25.2

D1vision Ira

1983 5.4 5.5 0.1 0.2 0.3 0.1 1.0 12.6
1984 '.9 14.4 5.' 0.1 0.1 0.1 0.2 25.4
1985 3.8 7.0 11.7 4.1 0.1 + 0.1 26.8
1986 D.• 0.3 3.5 10.4 2.9 0.1 + + 17 .6
1987 0.3 0.3 D.'
1988 1.0 0.1 + 0.2 0.5 0.2 2.1

Division IIb

1963 22.1 9.9 0.2 0.1 + + 0.1 32.4
1984 2.2 14.3 1.8 + 18.3
1965 1.. 10.2 61.4 5.1 + + + + 78.1
1986 + 0.2 3.1 7.2 1.' + + 12.0
1987 0.1 0.7 1.. 0.5 + 2.8
1968 0.2 + 0.3 1.1 0.2 + 1.9

1983 29.6 59.2 9.5 0.5 D.• + 0.8 100.2
1964 ,.. 58.6 58.4 1.5 0.2 0.1 + 0.3 125.5
1985 3.0 14.4 134.3 90.0 D•• 0.1 0.1 0.2 242.7
1986 0.2 1.. 10.7 36.3 16.4 0.1 + + + + 65.1
1987 0.3 0.9 1.7 8.3 22.5 5.7 + + + 39.4
1988 1.3 0.3 0.7 1.7 4.0 7.' 0.8 + + + 16.4
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Table 4 10 North-East Arctic HADDOCK.
Results from the Norwegian acoustic survey in the
Barents Sea in January-March. Stock numbers in millions.

Age
Year Total

2 3 4 5 6 7 8 9 10

1981 2 25 14 66 160 50 2 1 + + 320
1982 3 4 7 10 12 29 14 1 + + 80
19"83 10 7 9 5 4 10 5 + + 50
1984 2,148 1,002 53 15 7 2 2 2 + + 3,231
1985 1,034 1,972 1,187 33 2 1 1 1 1 1 4,233
1986 346 502 1,720 751 2 1 1 + + + 3,323
1987 37 29 175 640 166 + + + + 1,049
1988 8 7 20 70 150 23 + + 27'
1989 20 8 19 34 61 64 6 + 213

Table 4 11 North-East Arctic HADDOCK.
Results from the USSR acoustic survey in the Barents Sea
and adjacent waters in September-October. Stock numbers in
millions.

Me
Year Total

0 2 3 4 5 6 Older

19851 194 434 1,468 636 3 1 + 1 2,737
19861 34 37 208 917 910 2 + + + + 2,109
1987 6 16 29 62 197 61 + + 12 383
1968 2 1 3 18 83 301 46 + 454

1November-Decembe:r.

Table 4 12 North-East Arctic HAOnOCK.
Results from the Norwegian acoustic survey in the Barents
Sea and the Svalbard region in September-October. Stock
numbers in millions.

Age
Year Total

2 3 4 5 6 7 8 Older

1986 89 197 267 95 1 650
1987 5 25 89 276 69 + + + 463
1988 171 19 5 17 35 4 252



Table 4 13 North-East Arctic HADDOCK.
Length data (em) from surveys. USSR surveys in
1984-1988 in November-December and Norwegian sur-
veys in 1987, 1988 and 1989 in January-February.

USSR Norway
Age

1984 1985 1986 1987 1988 1987 1988 1989

0+ ( 1 ) 16.5 16. 1 17 .0 17 .3 13.9 13 .5 16.3
1+ (2) 24.1 22.4 20.7 21.5 23.2 21.6 24.3 22.5
2+ (3) 35.8 30.9 28.1 27.8 29.7 30.2 29.3 32.0
3+ (4) 44.4 44.1 35.4 32.3 33.7 39.2 36.2 36.8
4+ (5) 56.4 53.8 46.7 37.3 39.3 47.0 42.7 43.0
5+ (6) 62.8 61.3 62.0 48.6 46.2 62.5 50.1 47.3
6+ (7) 64.8 64.7 51.2 56.6 53.6

Table 4. 14 North-East Arctic HADDOCK.
weight data (g) from surveys. USSR surveys
in 1984-1987 in November-December and
Norwegian surveys in 1987 and 1988 in
January-February.

USSR Norway
Age

1984 1985 1986 1987 1987 1988

0+ (1) 36 37 38 24 25
1+ (2) 127 105 88 95 91 120
2+ (3 ) 438 282 209 196 273 350
3+ (4) 815 817 419 330 542 450
4+ (5) 1,777 ',530 919 497 934 730
5+ (6) 2,395 2,262 2,240 1,055 2, 197 1,140
6+ (7) 2,688 2,263 1,560

Table 4. 15 North-East Arctic HADDOCK.
Maturity at age from USSR data.

Maturity at age in percent
Age

1981 1982 1983 1984 1985 1986 1987 1988 1989

3 1 9 17 7 2 +
4 12 55 70 14 8 22 1 3
5 64 73 100 35 80 53 21 33
6 73 93 99 47 93 86 53 51
7 96 96 99 74 96 86 100
8 100 100 100 82 91 100 100
9 100 93 89 96 83

10 100 100

65
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Table' 4.16 Tuning Data.

NORTHEAST ARCTIC HADDOCK SURVEY DATA
104
Norw Bar Sea Trawl
83,89
1,1
3,8
1, 4.1. 3.6. 1.9, 2.3, 3.9, 1.6
1, 15.2, 1.6, 0.7, 0.2, 0.3, 0.4
1, 380.2, ·7.2, 0.4, 0.2, 0.3, 0.3
1, 314.0, 123.0, 0.4, 0.1. 0.1, 0.2
1, 149.3, 312.8, 62.0, 0.1, 0.2, 0.05
1, 23.9. n.5, 134.1, 19.0, 0.2, 0.01
1, 8.1, 17.D, 32.7, 32.8, 3.2, 0.01
Norw Bar Sea Acoustic
83,89
1,1
3,8

" 7, 9, 5, 4, 10, 5
1, 53, 15, 7, 2, 2, 2., 1187, 33, 2, 1, 1, 1
1, 1720. 751, 2, " " 0.05
1, 175, 640, 166, 0.1, 0.1, 0.05
1, 20, 70, 150, 23, 0.1, 0.01
1, 19, 34, 61, 64, 6, 0.01
USSR Trawlsurvey TriAc
84,89
1,1
3,8
1, 9.5, 0.5, 0.4, 0.05, 0.05, 0.6
1, 58.4, 1.5, 0.2. 0.1. 0.05 0.05
1, 134,3, 90.0, 0.4, 0.1, .0.1 0.01
1, 10.7., 36.3. 16.4, 0.1, 0.05 0.05
1, 1. 7, a.3, 22.5, 5.7. 0.05 0.05
1, 0.7, L?, 4.0, 7.6. 0.8 0.05
USSR Acousticsurvey TriAc
8:6,89
1.1
3,8
1, 1468, 636, 3, " 0.05, 0.01
1, 20B, 917. 910, 2, 0.05, 0.05
1, 29, 62, 197, 61, 0.05, 0.01
to 3, 18, 83, 301, 46. 0.01
~orway Eff Catch From here data is n'ot included ;, the tuning
83,88
1,1
3,7

43~',11.7. 60', 165, 186. 360
08.2, 76, 13D', 137, 20, 31
06.0. 971, 51, 45, 32, 10
13.9, 347. 5097. 53, 15, 5
11.2., 248, 2305, 2199, 2, 1
14.0. 6, 711. 3680, 1161, 1
Norway Eff Catch I I
83,88
1,1
3,7
35.7, 77, 368, 298" 610, 1215
40.0, 6, 92, 188, 100, 219
31.8, 329, 99, 184. 207. 91
43.7, 297, 3663, 174, 122, 95
49.3, 247, 2218, 5176, 174. 62
51.3, 10, 1377,10425, 5553, 106



as tne mean
from trend
as the mean
from trrnd

e.timned
estimated
estimated
esti",ated

t .. rn'; nal
terminal
terminal
terminal

~~l1ul~ ru'l at 12.2'.1.26 27 SEPTEMBEQ 1989
DISAGGH~~AHD Q.
LOr, THAtlSFOHMAT 1011
NO e~pl.not'Jry variate (Mean used)
fl~et 1 ,1I0rll Bar Se~ Tr'lIl ,; ~as

fl~et 2 ,Norl/ Bar Sea ACOust" has
Fl~.t ~ ,U~SH Trawl.urve~ Tr, /las
Fleet 4 ,USSR Acoustic.urvey • has
FLEETS Cfl'l!lINED BY .** VARIANCE **

Tocminal F. ,"sti ..atecl using Laurec/Sn"pnerd.metnod
ReJression weight.

,1.000,1.000,1.0')0,1.000,1.000,1.000,1.000,
al.jest ale F = 1.000•• verage of 4 younger age •• Heets combined b~ variance of·pr"diction.
n51,;n", "'<lrtatities

Age, 83, "'. 8" ". ". ". ".,. .193, ,08S, .130, .056, .059. .049. .444,

'. .437-. .371, .31\1 , .431, .27.6, .13T, .252,,. .477, .343, .4H, .514, .821, .255, .4&0,

'. .359. .301, .555, .620, .642, .856, .262,,. .415, .548, • 5lj. .577 , .85&, 1.227, .617,

'. .423, .562, .545, .573, .416, .529, .974,,. .197, .457, .766, .528, .664, .198, .540,
1,1, .576, .440, .80\1 , . 7~2, .421, .889, .710,

". .493, 1.019, • 655, • 531, .649, 1 .003, • 71 0,

". .241. 2.736, • 5'2, 1.519, 1.0.74 , 1.539, 1.170,

". .377 , 1.15~, .701, .827. .702, .907, .783,

4J" 5
Fleet, ". ". ". ". ----:;-: -':6:7~ :-':S::'ij7:-':6:4"0: -':7:28:-:6:;0: -:6:4"7: -:5":5"7

2 -6.26, -4.62, -L26, -5.511, -5.94, -6.64, -4.12
3 -6.34, -R.27, -S.13, -8.74, -9.11, _8.rn
4 , -5.74, -5.77, -6~V, -6.56

SUMMARY STATlSTlCS
Fleet, Pred. ,SE(Q),p"rtial,waise<l, SLOPE

, "
SE ,INTRCPT, SE
Slo~~ ,Intrcpt

----,--:-:6~35-:--~615:-~iiii17-:-~lii2[,:---~;;ijOE;iiij:---~ijiiiiE:;iiii:-:6::353: ---~2 i~
2 ,-5.57 , .816, .(lD3~ ,.1~~4, .00DE+(I'l, .OOOE+OO, -5.574. .20
3 ,-8.10 ,1.033, .M03 , .4n~7, .000E+00, .O(lOE+f)O, -~.1(1,. .39'
4 ,-6.09 , .447, .00~3 , .7141. .OOOE+OO, .0(\OE+nO, -~.087, .2~'>

Fb"r SIGMA(iot.) STGf1A(~.t.) SI~MA(overalt} V""anc.. catio
.40:) .315 .352 .352 1.252
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.Table 4.17 (cont'd)

8/1,. ~9

----,- ; -::7:1'1 ;--=7":26;-'::;;:22 ;-:7:56:-:6":93: -:;:51: -':6":46
l -6.20, -5.0'-. ~4.7D. -5.25, -6.21, -6.54, -S.77
:5 -8.42, -T.T~. -7.-37, -~.~8. -8.67, -8.76
4 • -5.41. -5.85. -.6.66. -6.40

SU,../lA-RY STATISTJCS
Fleet. Pred•• SE(q).P~rti8l.R8ised. SLOPE

'I F • F
SE ,INTRCPT. Sf
S~ope .llltrcpt------_.------_. -----_. ------_. -----_. ----------- ,----------_. -----_.' '--_...-

1 • -6.79 ••420••On11 •• 11115_. .OOOE+!}'), .OOOE+OII, -6.191. .H~

2 • -5.67 ••742•• 0035 •• 2789. .0001:+0'1. .OOOE+OO. -5.669. .262
:5 • -8.35 ••100;. .0002 ••31121. .OOOE+OO, .OODHOO. -8.349. .265
4 • -6.011 ••627, .0023 ••34/111. .OOOE+Ofl. .l')f)OE+OrJ. -6.083. .280

fbar SIGI1ACint.) SJGMA(.ext.) SIGMAC<>vera(l) Variance ratio
.2:S2: .2:~S .186 .2:8S .416

----1"- , -:6:88;-:8:'~; -:i':ii'4; -:8:'50; -:6:94; -:7':3' ; -:6':78
2: -S.92:, -S.S5, -6.43, --6.69, -5.96, -t.2:0, -6_~16

3 -8.71, -8.74, -S.SII, -S.2:7, -9.09, -S.JJS
4 -6.49, -4.2:S, -6.92:-. -S.JJS

SUMMARV STATISTJCS
fleet, "red. , Sf(,J},Pal'tial.Raised-. SLOPE

, "
SE ,INTRCPT, SE

Slop~ .Illtrcpt

----j-- : -=.;:5'2--: --:752: -:(iiio;- :-:2302: ---:oiioE+ofl:---:000 E+OO: -:7':;; j6: ---: 266
2: , -6.34 , .S60, .001S , .39~/I, .OOOE+OO, .000f+OO. -6.344, .19/1
3 , -S.tO , .311, .0n02: , .S(63, .000E+00, .0001:+00, -8 •.100, .11JJ
4, -5.88 , 1.31lll, .(IfJ2:8·, .4661, .1l00E+OfJ, .000E+On, -5.879, .58S

fbRr 51GMA(;llt.) SIGMA(ut.) SIGMA/overall) variance ratio
.48n .2:51 .172: .2:S1 .470

._----'---- ,----- ,----- ,-----,------ ,------ ,------
1 , -7.42:, -8.54, -R.77, -8.71, -9.12:, --7.119, -8.2:6
2: -6 •.~6, -6.2:3-, -7.16, -6.41, -9.12, -6-.9fl., -7.59
3 -9.92, :"9.4b, -8.71, -9;12, -11.29, -9.7'l
4 -~.41, -6.12, -5.92, -6.04

SUMMAR'" STATJSTICS
Fleet, Pred. , SElq),Pllrthl,Raised, SLOPE SE ,lNTRCPT, Sf

., f , f Slape ,Intrcpt

----,- : -':i:"27'-: --:ioo: -;13iio3" : -:2591: :'--;o13oe+1jij : ---;ii5ii E+&': -=i ;:271: :..- -; :2ii3
2 , -7.18 , 1.033, .C'OOt' , .3948, .OOOE+OO, .000f+00, -7.182, .365
3 ,-9.20_ , .•672, .on01 , .4397, .OOOE+OO, .OflElE+()O, -9.205, .254
4 , -6.12 , .2:31, .fl022 , .2:419, .Onoe+oo, .OnOf+OO,-6.12:3, .101

FI>"r SlG'lA<int.-) SJG"AC_!lCt.) SIGMA/overall) Varhnce ratio
.2:62: .207 .111 .2:07 .290
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~ (cant'd)

Ag~ 7
F( eet.

---,.' -:7:;;1 :-:8~90 :-:1":;:; ; -:~=7ii;-:7=rii; -:7:35;-:7";91
2 -6.6/, -7.(10. -(,.jO, -6,40, -1.79, -B.04. -7.28
:s ,-10.69, -9.~1), -8.70, -~.4~. -8.73. -9.30
4 -.9.39, -8.48. -8.15, -5.25

SUMMARr STA1ISJICS
fleet. Pred•• S€(q).Partial,Rai.ed, SLOPE

q F , F
Sf .INTRCPT. SE

Slop" .Intrcpt

----,-- : -:1":87--' --:713: -:ij.,o4"-: -:6454: ---:000£+00: ---:ijijii'E';:iji!: -:7:86~: ---:259
2 , -7.f)] •• 718, .Orlf)9, .7647. .OOOE+OO, .ODOHO'l, -7.1')70), .254
3 , -9.20 , .869, .(1001 •• 6810. .OOOE+nn, .(I!J(lE+(J'l, -9.200, .32~

4 , -7.9~ , 2.069, .no03 •• 0408, .0(10<'+00, .000E+on, -7.963. .925
Fhar SIGMA(int.) SIGtlACUT.) SIGI1A(overall) Vari~nce rario
.617 .432 .357 .432 ,610

----,.' -:'7:2"0; -:;;:2"1 ;-:;0.:27 ;-:1:;4; -:8:69: -:9~i7; -:9~i5i
2 -6.06, -7.M, -7.'16, -8.52, -8.69, -9,17, -9.01
:I -8.111,-10.06,-10.1.3, -8.69, -7.~"', -7.40
4 ,-10.13, -8.69, -9.11, -9.01

SUMMARY STAlJUHS
fleet, Pred. , SE(ql,PMtial,8aised, SLOPE SE ,I~THC~T, SE

q f F , Slop~ . ,lntrcpt

----.,--: -:8~j~--:--~953:-~Oi'iii2-:1":82:86: ---~iiiiiiE;nii: ---~nijiiE:;on: -:87384: ---~3S;
2 , --11,02 ,1,2:30, .000.3 ,2.6.185, .OOOE+OO, ,OOOE+OO, -8.017, .4.3,
.3 ,-8./7 , 1.263, .0007 , .2473, .('IOOHO'), ,nOOE+O'1, -Q.775, .471
4 , -9.25 , .694, .0001 , .7680, ,OOOE+O'1, .!JOOE+On, -9.251, .310

Fhar SIGMA(int.l SIGMA(~~t.) SIG"A(o"eralll V... iAnce ratio
.?74 .473 ,H? .473 ,796



Table 4.18 Virtual Population Analysis frQm:Tuning.
~

0

~njrH-EASr AqCTIC :IADDOCK

FIS.-lTNG "1ll'~TALI1Y CQnFICI~"lT UNIT: Year-1 NATuRAL MORTALITY COEFFICIENT = .20
-----------------------------

1967 1'961'S 1 ')6'} 1971) 1971 1972 1'973 1974 1975 1-976 1977 1978

3 .!)62 .037 .1fJ2 .161:1 .1123 .2R6 .336 .2?? .258 .323 .163 • 3 611
4 • 505 .403 • 14 [; .233 .269 .38~ .601 .343 .576 .f>51 1. 2.'~ 2 .644
5 • 42~ .5.05 • 5'1~ • 2 f):; .184 1 .063 .949 .421 • 51 ~ .616 .945 • f85
6 .4Y6 .-4.6:5 • 556 .'510 .14'7 .963 .469 .631'1 .447 .708 .504 .4 ')5
I .504 .61f2 .400 .41'l1 .421 .411 .3f'l3 .579 .511 .800 .638 .696

" • S5'~ .646 ."428 ./,10 .343 .620 .179 .51')(1 .339 .645 .535 .45:'
9 .347 .45-9 •. 4 1 ~ • :-5(15 .301 .560 .3 0 5 .429 • 21 .~ .762 .325 .665

'0 • 2 \'l I, .54 l .41') .333 .261 .621 • ;>n3 .7411 .1 5'1 .921 • '516 • 2.~O
11 .557 • ?·~1 .237 .401< .282 .421 .H'Y .1167 .41':17 .542 2.2Q9 .791
12 .91 ~ 1 • (121 .169 .221 .1')53 .856 .?'50 .'>'51) .703 1.544 .3(/5 .434
13 • 5 21 .572 .311 .317 .374 • 614 .237 .625 • 24 ~ .942 • R81 • <:; l, 2

14 + • 5? 1 .572 .:3 11 .311' .374 .614 .?3 7 • 623 • 243 • 942 .~R1 .542

/. - 7)U .43 ? • 51 iJ • 4 [) 5 .357 .?55 .7flS • 5 ~O • l.9S .513 .694 • li42 .673
~-1..s )1) • ')Z1 .5/2 .311 .3U .374 .614 .23-/' .623 .2l.3 .94 ? • p 81 • 542

1Y79 19.'H"I 19.'n 19 R2 19.'B 1934 19~5 19'36 1987 19 J1 8 19M 19~5-Pg

3 .156 .038 • 10 1 • 125 .19 :s • nB5 .130 .:156 • (159 .114 S .4 no .073
4 • '-1 f1 .312 .711 .?7S .t.j7 • :S71 .319 .43-l .276 • 1117 • :'>52 .383
; .'J"I:' .694 .562 .t. 7!J .4/'7 .343 .1.39 .514 • "12'1 .755 .4ll.f) • <if] 7
6 .9f-.6 .826 .912 .7n8 .359 .301 • '>55 .1.>211 .642 • R5 6 .262 • "69
I .S~R .432 • 1'}1) • <;9 i' .4 15 .3l.8 • 579 .577 .1'158 1. ?21 • (,17 .~1fl

." .:U4 .746 • 557 .673 .t.25 .562 .54.5 .573 .416 .529 • Q74 .'in
y .Sfl:S .451 .574 • 'iI, I .197 .437 • ., "6 .528 .604 • 1Q 1\ .540 .539

111 • j!>1 • 61.3 .247 .!>30 .516 .440 • i;n9 .7.52 .47.1 • P:R':I • 71 :) .713
11 .'ilB .724 .519 .562 .495 1.n 19 • (.. S 5 • S5 1 .649 1. n'l:) .7 Fl • 711':1
P .1,,".7 • 87 S • 82 I) 1.577 .241 2.756 .572 1.51 <) 1'.074 1.559 1. un 1 .176
15 • .,."l2 .665 • S41 .Ri~ .371 1.158 • /''11 • 8 ~i' .1f"!? .9117 • 7 "! 3 • 7 ~4

14+ • j):(2 .M5 .541 • B5?l .:577 1.158 .7n1 • ;~~ 7 .702 .907 .7P) • 7 d4

4- l>u .741, .:166 .61') • S15 .4l2 .34 1 .t.n .S36 .M'} .fd 1 .4-1:5
-)-1 :5 ) u • 5 .~2 .1')f-,6 .54? .IBl .377 1. 1 5 Il .7111 .IiZY .7;1< .9(17 • U3



Table 4.19 Virtual Population Analysys from Tuning.

~O~fH-EAsr A~CTIC HADDOCK

STOCK SIZE [N NUMeE~S UNIT: t houo;ands
---------------------
IJTOI1ASS HTALS UN IT: tonnes
--------------
ALL VALUES ARE GIVEN FDa 1 JANUARY

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 7911493 19.'189 172113 163919 95474 1017574 269592 53573 48436 55626 113788 169874
4 172976 223471 15690 12714 113483 76380 126132 157659 35146 31)1.69 32974 43238
5 42772 104436 122275 1 Fl7"f 8243 710'l6 42567 2811.'15 91624 16169 131)91 7492
6 72075 22904 48514 60225 7386 5616 20090 134 fl8 151174 44680 7150 4164
7 24545 35952 1180l 228f12 296116 5220 1756 11) 239 5835 79195 181)19 3538, loll." 12143 1549? 6427 11546 15915 2833 11162 4721 2865 29138 7798
9 R16 1949 5212 826"f 3491 67f18 70117 1939 527 2755 1231 13969

10 7d~ 412 1009 2810 4990 2115 3138 4227 1034 349 11)52 728
11 408 4.'13 224 543 1649 314 fI 931 2097 1638 729 " 114 514
12 ,,, 195 30' 144 296 1111 8 1691 631 8" 892 347 9
13 73 45 58 21 I) 95 126 354 1073 270 589 156 193

14. " 4' 8 77 14 100 68 337 468 " 182 170

TOTAL ;W 609246 421987 2Hfl56 2fl9?15 V6271 1204926 976160 527565 34181)5 234 6n 1 217242 251M7
SPS ,'W 845d7 y4063 67039 73518 59387 56532 69255 100108 117533 10682~ 55944 32430
rOT.B10~ 71229r- 641935 4748~lJ 421J112 381976 1018362 1~20596 81 8171 651414 466283 312822 276581
,)PS B [,),1 203032 2274311 2l01'l3 ;>D'l596 177367 165025 148061 222?96 281317 299925 171291 105438

1979 1930 1'>'31 19S1 19S3 1984 1985 1936 19.'17 1988 1989 1990

3 13.5859 18746 5549 d265 4411 6161 267290 518664 75845 17373 3136 0
4 96602 93791 14132 4105 5911 2978 4633 192204 401546 58552 13 55 1 1721
5 185a 474 flO 56250 'J797 2552 3158 16fl3 2757 10?231 24Q36? 39762 8624
6 250e 5753 19411 26237 4999 1297 H35 fH!8 1350 36811 158277 20154
I 2164 7" 2062 638S 105a5 28')9 7 !16 362 391 582 12'11) 1 997110
8 1444 1044 415 766 2878 5722 1653 361 396 136 140 5657, 4 'lS7 694 4il5 195 320 1544 " 2671 736 166 214 66 43

10 51\84 2000 362 '" 92 215 816 1 017 3H 70 144 31
11 451 7.750 80} 1 251 ." 42 114 298 400 204 24 58
12 191 207 10n 434 108 41 13 48 143 171 61 9n 5 79 "

,,,
" 69 2 6 9 40 30 161/, .. 13' 34 '10 os 318 292 123 14 41 20 64 35

rOT AL '110 26537<, 1i'3366 1Dl.H1 5/057 323~9 24.sf 8 281619 "I 179'l4 5~21199 365535 ?2 I'lf) 54
SPS ,"j,) 2/,471 26140 :57311 42951 26937 126!14 14916 47780 28126 104257 1075711
lOT. 81 LIM ?!l5R54 24137:1 1;~?641") 11"591") 1121.5 Bl17 159371 358955 317259 351)478 216401

~SPS tll:H1 I"j (f),;, 05516 '23612 l{l~'l81 60964 39262 321(15 5 fl '16 31725 l?HCl 11191'!4 ~



72

Table 4.20 Separable VPA.

I'i tle , NORTH-~AST ARCTIC KADOOCK
At 18.12.06 19 OCTOBER 1989
from 67 to 89 on ages 3 to 13
with Terminal F of .496 on age 6 and Terminal S of 1.000

Init iill sum of squared ~esidual s was 149.013 and
final sum of squared residuals is S8.783 "Her 137 iterat ions

Matrix of Residuals

Years 67/68 68/69
Ages
3/ 4 -.184 - .275
oil/ 5 .135 .106
5/ 6 .210 -.023
6/ ) -.016 -.:213
7/8 -.416 -.271
8/ 9 ,305 .109
9/10 -.062 .040

10/11 -.066 .331
11/12 .010 .133
12113 .170 .322

.000 .000

'" .001 .001

Years 69170 70/71 71/72 72/73 73/74 74/75 75/76 76/77 77/78 ];;/?9

Ages
3/ , .585 .859 -.485 .325 2.0n .271 1.430 .450 1.868 1,358
4/ 5 .000 .492 .237 -.620 1.440 -.295 1.285 .246 1.250 .460
5/ 6 .203 .115 -.594 .,545 1.305 -.439 .557 ;023 .673 423
6/ ) .212 .122 - .387 .541 .226 - ,194 .103 -.202 -.751 283
7/ 8 -.469 -.231 .123 - .632 -.591 -.449 .052 -.329 -.565 -.153
8/ 9 .136 -.007 .263 -.174 -.734 .136 -.240 .208 -,(>75 -.303
9/10 .406 .145 .353 .445 -.206 .650 -.572 .421 -.226 47'

10/11 -.153 -.206 .119 ,163 -.976 .072 -.974 -.599 -.931 -1.052
11/12 .106 -.222 -.015 -.165 -.705 .911 -.197 .029 2.476 ,466
12/13 -1.594 -1. 520 .395 -.344 -1.305 -.396 -1. 638 -.062 -1.606 -1 230

.000 .000 .000 .000 .000 ,000 .000 ,000 .000 .000

WT5 .001 .001 .001 .001 .001 .001 .001 .001 .001 001

Years 79/80 80/61 81/82 62/63 83/84 64/65 65/86 86/87 87/6S 6,,/69 WIS
Ages
3/ 4 .714 -.363 .551 -.132 1.077 .296 .352 -.176 .126 - .314 .000 .455
4/ 5 .292 - .096 - .266 - .471 .995 .532 .073 .076 .385 - .539 .000 .5~9
5/ 6 .572 .081 .100 -.090 .765 -.216 -.174 -.024 .346 153 .000 .7?4
6/7 .845 .239 .722 .145 .136 -.570 .001 -.153 -.368 .540 .000 .775
7/ 8 -.853 -.813 .000 -.563 -.494 -.773 -.366 -.144 .1~2 .376 .000 .9~6

8/ 9 -.095 .247 .026 .625 .039 -.090 ".039 -.164 .343 140 .000 1.000
9/10 -.040 .638 .317 -.170 -.490 -.087 ,557 .443 .125 -1.127 .000 .705

10/11 -.447 -.006 -1.037 -.293 -.188 -.331 .460 .140 -.954 .360 .000 .625
11/12 -,180 .250 -.431 .561 -.417 1.304 -.134 -.261 -.238 .629 •ClOD .451
12/13 -.811 -.207 -.454 .719 -1.916 2.290 -.999 .632 -.236 .612 .000 .,301

.000 .000 .000 .000 .000 .000 .000 .000 .000 000 3.079

WI5 .001 .001 .001 .001 .001 .001 1.000 1.000 1.000 1.,100

Fishing Mortalities (F)

67 68 69
f-values .5563 .6749 .5103

70 71 72 23 74 75 76 77 78 79
F-values .4755 .3803 .9476 .4979 .7767 .4949 1.0199 .9407 .7267 .1408

SO 81 82 " 84 as 86 87 88 "f-values .6860 .6585 .7407 ,4704 .5476 .6330 ,6407 ,6332 .5~91 ...1960

Se 1ect ion-at-age (5)

3
S-values .1115

4 5 6 7 , 9 10 11 12 11
S-values .4766 .8106 1.0000 1.1507 .8363 .7502 1.0103 .9811 1.5935 1.:1000



Table 4.21
73

Title: NORTH-E.'\ST ARCTIC HADDOCK
fit 18.12.07 19 OCTOBER 1989

SEPERABLE FISHING MORTALITIES

1967 1968 1969 1970 1971 1972 1973 1974 197~. 1976 1977 J 978

3 .062 .075 .057 .053 .042 .106 .056 .087 .05'., .114 .105 081
4 .265 .322 .243 .227 .181 .452 .237 .370 .23(· .486 .'149 3<6
5 .451 .547 .414 .385 .308 .768 .404 .630 .40J .827 .763 589
6 .556 .675 .510 .475 .380 .948 ,498 ,777 · 49~, 1,020 .941 m
7 .640 .777 .587 ,547 .438 1.090 ,573 .894 .56~; 1.174 1.083 .836
8 .465 .564 .427 ,398 .318 .792 .416 ,650 ,41~ .853 .787 .608
9 .417 .506 .383 .357 .285 .711 .374 .583 .m .765 .706 .545

10 ,562 .682 .515 .480 .384 .957 .503 .785 .50(; 1.030 .950 134
11 .546 .662 .501 .466 .373 .930 .488 .762 .48f 1.001 .C'23 713
12 .886 1.075 .813 .758 ,606 1.510 .793 1,238 · 78~ 1.625 1. '199 158
13 .556 ,675 .510 ,475 .380 .948 ,498 ."177 .495 1.020 .en 727

1979 1980 1981 1982 1983 1984 1935 1986 J 98r 1988 1089

3 .083 .076 .073 .083 .052 .061 .071 .071 .Oll .062 .055
4 .353 .327 .314 .353 .224 .261 .302 .305 .30; .267 .;'~6

5 .601 .556 ,534 .600 .381 .444 .513 .519 .51:" ,453 .402
6 .741 .686 .658 .741 .470 .548 .633 .641 .63;; .559 .'196
7 .853 .789 .758 .852 .541 .630 .728 .737 · 72~1 .643 .';71
8 ,620 .574 .551 .619 .393 .458 .529 .536 .53(1 .468 .41S
9 .556 .515 .494 . 556 .353 .411 .475 .481 .4n. .419 .372

10 ,748 .69:, .665 .748 .475 .553 .640 .647 .64[' .565 .~01
11 .727 .673 .646 .727 .461 ,537 .621 .629 .62j .548 .487
12 1.181 1.093 1. 049 1.180 .750 .873 1.009 1.021 1. OO~' .891 .1'90
13 .741 .686 .658 .741 .470 .548 .633 .6H . 63?- .559 .496

Title: NORTH-EAST ARCTIC HADDOCK
At 18.12.07 19 OCT08ER 1989

SEPERABLE POPULATION NUMBERS Units: thousands

1967 1968 1969 1970 1971 19n 1973 i 974 197~· 1976 1r.·77 1.978

3 266801 3Q940 17688 146892 82178 1039934 1264Q2 62176 174:1 11705 2(j<99 [;.'008
4 159710 205300 23496 13680 114055 64488 766053 252804 4668:' 5999 8553 21673
5 51556 100297 121841 15082 8929 77896 336D5 494664 14~92; 30187 1020 '1472
6 76487 26889 47516 65962 8399 5371 29583 18377 21:'7n. 78344 10B12 llS3
7 24676 35903 11211 23355 33570 4701 1705 .14722 6921l 107699 23132 5455
8 3950 10651 13521 5102 11064 j 7744 1294 787 493; 3206 27/.68 (;415
9 726 2031 4960 7225 2807 6591 6577 698 33) 2669 1118 11166

10 582 39t 1002 2769 4140 1728 2651 3706 319 190 1017 451
11 370 272 162 490 1402 2309 543 1312 13S<; 159 56 322
12 130 17ti 115 80 252 791 746 273 50l. 698 " 18
13 69 44 49 " 31 lL? 143 276 65 187 Lt2 9

1979 1980 1981 1982 1983 1984 1985 1986 J98i' 1988 1989

3 107891 3749,1 7904 7522 3830 6634 229861 393934 12070 16048 L9'520
4 65691 81330 28437 6013 5670 2975 5109 175369 30028/ 54984 1:.n45
5 12548 37779 48012 17009 3458 3710 1876 3093 10578S 181791 34·184
6 2031 5635 17737 23050 7639 1934 1948 919 1507 51839 941;01
7 457 793 2323 7517 8998 3908 915 847 391 655 24266
8 1226 159 295 892 2624 4288 1703 362 332 157 282
9 2860 640 74 139 393 1450 2220 821 17,j 160 80

10 4825 1343 264 37 65 226 787 1131 41f> 88 88
11 178 1869 550 111 14 33 106 340 48~, 180 41
12 129 70 781 236 44 7 16 47 14" 213 85
13 5 37 19 224 59 17 3 5 14 44 72
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Table 4 n North-East Arctic HADDOCK.
Input data to the assessment. weight at aqe (kg) in the catch.

Ag.
Age

3 4' 6 7 8 10 11 12 13 14+

1982 0',66 1.03 1 '. 79 2.38 2.86 3.33 3.70 4.4'1 5.40 6.40 7.40 8.00
1963 1.52 1.86 2.10 2.38 2~86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1964 1. 57 L99 2,4; 2.68 2.93 3.33 3,70 4.41 5.40 6',40 7,.40 8;-00
1985 0.92 ,: 66 2.39 2.89 2.7,1 3.33 3.70 4.41 5.40 6.40 7.40 8:00
1966 0.86 1. 25 1. 88 2.41 2.66 3.04 3.70 4-.41 5.40 6.40 7.40 8;00
19-87 0.64 0.66 1. 33 2.45 2.98 3.23 3.70 4.41 5.40 6.40 7.40 8.00'
1986 0'.56' 0.84 1.05 1.43 1. 96 2.52 2.83 J.18 3.25 3.73 3.82 3.76

Table 4 23 North-East Arctic KADDOCK.
Input data to' the assessment. W~ight at" age' (kg) in 'the stock~

Age
Year

3 4 5 6 7 8' , 10 11 12 13 14+

1982' 0.66 1,03 1'.79 2-.38 2,86 3.33 J.70' 4.41 5".40 6'.4b 7.4t> 8,.00
1983 0.66 1.03 1.79' 2.38 2~86 3.33 3.76 4.41 5.40 6.40 7.40 8.00
19'84 0.66' 1.03 1.79 2'.38 2.86 3.33 3.70 4.41 5'.40 6.40 7.40 8-'.00
19a-S 0.47 0.74' f.79 2-.38 2< 86 3.33 3.70 4.41 5.40 6.40 7.40 8\00
198"6 0.30 0;96 1.30 2.38 2.86' 3.33 3.70 4.41 5".40 6.40 7.40 8;00
1987 d:24· 0.4e 0.9,3' 2-".22- 2.86 3.33' 3.70' 4:.41 sAo 6-:40 7.40 8;00
1988 0.27 0.39 0.61' 1'.10 1. 56 3.33- 3.70 4.41 5.40 6°.40 7.40 8.00
1989 0.28 0.4'1 0.70 1.02 L43 2.24 2.68 3.01 3.22 3.49 3.78 3.79



Table 4.24 Virtual Population Analysis.

NORTH-EAST ARCTIC HADDOCK

CATCH IN NUMBERS UNIT: thousands
-------------

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 15918 657 1520 23004 1979 230229 70204 9684 10037 13989 55967 47311
4 41373 67632 1963 2408 24359 22246 258773 41701 14089 13449 22043 18812
5 13505 41267 44526 1870 1258 42849 24018 88111 33871 6808 7368 4076
6 25736 7748 18956 21995 918 3196 6872 5827 49712 20789 2586 1389
7 8878 15599 3611 7948 9279 1606 418 4138 2135 40044 7781 1626
8 1617 5292 4925 1974 3056 6736 422 382 1236 1247 11043 2596
9 218 655 1624 1978 826 2630 1680 617 92 1349 311 6215

10 176 182 315 726 1043 896 525 2043 131 193 388 162
11 155 101 43 166 369 980 146 935 500 279 96 258
12 76 115 43 26 130 538 340 276 147 652 101 3
13 27 18 14 52 27 53 68 458 53 331 84 74

14' 7 19 2 19 4 42 13 143 92 46 98 65

TOTAL 107686 139285 77542 62166 43248 312009 363479 154315 112095 99176 107866 82587

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

3 17540 627 486 883 704 456 29548 25596 3928 746 943
4 35290 22878 2561 900 1930 841 1153 61470 88297 9079 2746
5 10645 21794 22124 3372 884 836 546 1013 52611 51009 13837
6 1429 2971 10685 12203 1374 307 715 376 586 19464 33229
7 812 250 1034 2625 3282 765 .116 346 207 380 5394
8 546 504 162 344 906 2250 634 144 123 51 80
9 1466 230 162 75 52 499 1312 295 74 35 25

10 2310 842 72 80 37 70 416 484 119 38 67
11 181 1299 330 91 29 25 50 112 175 119 11
12 87 111 564 320 21 36 5 35 87 125 39
13 2 35 27 204 21 44 1 3 4 22 15

14. 53 15 42 34 91 185 57 7 19 11 32
~

TOTAL 70361 51556 38249 21131 9331 6314 34753 89881 146230 81079 56418 ~



Table 4;25 Virtual Popu)atiQn Analys. From Separable VPA.
~

NORTH-EAST ARCTIC HADDOCK m

FISHING MORTALITY COEfFICIENT UNIT: 'lear-l NATURAL MORTAL~TV C~EE~IC~ENT = .20
---- ------ -----_ ..

1967 1968 19.69 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 .062 .037 .102 .168 .023 .286 .336 .222 .258 .323 .768 .364
4 .305 .403 :14? .233 .269 .385 .601 .343 .576. .651 1.282 .644
5 .424 .565 .508, .205 .184 1.063 .94~ .421 .518 .616 .945 .895
6 .495 .462 .556 .510 :147 .963 .469 .638 .4,46 .708 .504 .455
7 .504 .642 .408 .480 .421 .411 .303 .579 .511 .800 .638 .696
8 .555 .647 .428 .410 .343 .6.20 .li9 .500 .339 .645 .535 .454
9 .346 .458 .419 .304 .300 .559 .305 .428 .213 .763 .325 .664

10 .285 .545 .418 .334 .260 .618 .203 .748 .150 .920 .517 .2.80
11 .537 .263 .236 .407 .283 .420 .188 .666 .407 .541 2.298 .792
12 .914 1.020 .170 .219 .650 .862 .249 .644 .202 1.544 .384 .433
13 .520 .570 .310 .320 .370 .6io .240 .620 .240 .940 .880 .540

14' .520 .570 .310 .320 .370 .610 .240 .620 .240 .940 .880 .540

( 4- 7)U .432 .518 .405 .357 .255 .705 .580 .49,5 .513 .694 .842 .672
( 9-13)U .520 .571 .311 .317 .373 .614 .237 .621 .243 ;942 .881 .542

1979 1980 1981 1982 1983 1984 1985 198fi 1987 1988 1989 1985-88

3 .155 .037 .100 .126 .190 .080 .122 .073 .060 .051 .080 .on
4 .510 .311 .210 .271 .443 .363 .296 .399 .381 .193 .269 .317
5 .972 .694 .560 .468 .466 .349 .426 .460 .712 .396 .502 .498
6 .965 .825 .909 .703 .353 .291 .572 .591 .531 .634 .487 .582
7 .528 .431 .787 .593 .410 .339 .549 .608 .776 .804 .358 .684
8 .534 .746 .555 .668 .419 .551 .524 .524 .4$3 .438 .385 .485
9 .503 .451 .574 .544 .195 .430 .737 .497 .565 .223 .400 .506

10 .560 .613 .247 .629 .571 .434 .786 .677 .382 .646 .862 .623
11 .578 .722 .520 .563 .492 .997 .640 .502 .559 .832 .389 .633
12 .690 .874 .823 1.583 .241 2.698 .546 1. 417 .953 1.046 .735 .991
13 .580 .670 .540 .830 .380 1.160 .661 :757 .583 .682 .320 .671

14. .580 .670 .540 .830 .380 1.160 .661 .757 ,583 .682 .320 .671

4- 7)U .744 .565 .617 .509 .418 .336 .461 .514 .600 .507 .404
9-13)U .582 .666 .541 .830 .376 1.144 .674 .no .609 .686 .541



Table:4:26 Virtual Population AnalYsis. FrCimSeparable :VPA.
NORTH-EAST ARCTIC"HADDOCK

STOCK SIZE IN NUMBERS UNIT: thousands
---------------------
BIOMASS TOTALS UNIT: tonnes
-- - ---------_ ..
ALL VALUES ARE GIVEN FOR 1 JANUARY

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978

3 290491 19893 17203 163914 95473 1017593 269590 53573 48488 55630 113797 169945
4 172982 223469 15694 12714 113479 76380 626147 157657 35146 30670 32977 43246
5 42789 104441 122274 11080 8243 71003 42567 281197 91622 16169 13091 7494
6 72092 22918 48578 60224 7388 5616 20089 13489 151184 44678 7150 4165
7 24532 35966 11818 22805 29606 5222 1756 10288 5835 79204 18017 3537
8 4151 12132 15504 6436 11549 15915 2834 1062 4720 2865 29145 7796
9 818 1951 5203 8276 3498 6710 7008 1941 527 2754 1231 13975

10 779 474 1010 2803 4998 2122 3140 4227 1035 349 1052 729
11 408 480 225 544 1643 3154 936 2098 1638 730 114 514
12 138 195 302 146 297 1013 1696 635 882 893 348 9
13 73 45 58 208 96 127 350 1083 273 590 156 194

14- 19 48 8 76 14 100 67 338 474 82 182 170

TOTAL NO 609271 422012 237876 289228 276284 1204955 976180 527587 341826 234613 217260 251773
SPS NO 84589 94073 87053 73532 59402 56544 69264 100122 117549 106836 55950 32436
TOT.BIOM 712328 641981 474866 420148 382028 1018420 1020645 818269 651517 466318 312855 276663
SPS 810M 203027 227448 220197 208629 177420 1650711 148098 222380 287410 299956 171315 1051163

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

3 1311098 188711 5620 8193 4471 6538 282892 401744 73754 16442 13580 0
4 96659 93987 111887 4163 5912 3027 4942 204975 305826 568110 12788 10268
5 18593 47526 56390 9883 2599 3109 1723 3009 112657 171130 38361 8001
6 2507 5758 191147 26367 5069 1335 1795 921 1556 115264 94332 19012
7 2164 782 2067 6413 10691 2916 817 830 418 749 19660 117457
8 1444 1045 416 770 2902 5808 1700 386 370 157 274 11257.
9 4055 693 406 196 323 1563 2741 824 187 193 83 153

10 5888 2007 361 187 93 218 832 1074 411 87 126 46
11 451 2754 890 231 82 43 115 310 447 229 37 44
12 190 207 1095 433 108 41 13 50 154 209 82 21
13 5 78 71 394 73 69 2 6 10 49 60 32

14- 132 34 110 66 316 292 129 14 47 24 128 112

TOTAL NO 266187 173745 101759 572911 32638 24960 297702 614144 495836 291373 179513
SPS NO 24479 26167 57462 43195 27153 12789 15,119 50860 29584 82950 81603
TOLBJOM 284082 242275 190203 120181 71828 53956 167541 337018 281544 296215 163562
SPS BIOM 71727 65568 123966 103428 67552 39791 32867 60531. 34122 109935 89163 ~

~
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Table 4.27

Li·q of inout vaci~bl".s for tn~ JCE'5 p,,,<liet;.on prOD·,.'"'

"~E~ICTI<l'l OF N(\~T~-F.AST Ai,CTlC HADD.OCI( AT WliS9
Th~ refere.~c~ F is t"" .. ,,~n F for tl,e "9" group rang" fro .. 4 to 7

1990 9000.1)
1 Hl 10000.0
.199~ HOOn.O
19'11 4~OOO.O

1994 45000.0
199~ 45000.0
19.90 4500fl.1J

"I"""", of fi ~h:
"';got >'1 as. g.tOUP in tn" caten:
.~"i~ht by '9." grovo in the stock:
H"ck ";o'~";'$:
.C~tc.h wei~"t:

th"".and~

~i log ra"
ki logr.m
tc"ne'
tonn"s

1990 1991 1992

_.~-~w--f9-§u---~-;i';~i~;

.,.,,; stOC< SHe: p.Hte,.n
----+---,..-------+--------

------+ ----------
gnt in: " .. ignt in

th catch: t~e stock
------+----------

.270
.5101
• 72~

, .D9!)
1.1 n1
1.540
'.55·0
" .0110
2. ~~O}

3.~jrJ

4.97.1
5.491]

.460;

.-nO:
• ~80:

1.11111:
1.100:
'.450:
1.6,70 :
2.230:
5.060 :
4.040:
5.220 :
5.4,90:

------+ _••_------ .... -----,-,---+ ----------
ig,nt in: ,,~ignt in; " .. ight in: ",eight '"
e c,at.e-l\: the stock: tn~ cHCh: tl\~ nock--- ----+_..-------+-_..------+ ------ --~-

....70: .U,,: .5'0: .300

.770: .5110: .720: .HO

.800: .6511: .930: .770
,.('60: .980: '.03(1: .9511
'.230: '.150: 1.24Q: '.'40
1.700: '.5110: 1.440: 1.34'1
2.4110: 2.250,:1.950: 1.1\21)
3.250:3.06!J: 2.710: 2.5511
4.210: 4.'OS!): 5.630: 3.43'1
4.750; C51'1: 4.130: 4.4<'\0
5.240: 4.999: 5.240: C991J
5.490: 5.49!); 5.490; ~.4~'l.----_._--+ ----------.-----,.- --- + - --- --,.---

• aD
.03
.H

."1. 00
, .on
1.0f)
1.00
1.00
l.rm
1.00
1.00

matur ty
09 11"

.,,,turat
~ort" lity

.. -11

."."1.nl)
1.b

."• 75
1.'11
.n

1. S9
1.nl)
1.0i)

9000.0:
10263.":

801)1.0:
190P.O:
47'.57.'"1:
11252.0:

, B.O:
40.0:
44.0:
21.0:
V.I):

112.0:

1993 1994 1995 -1996
.---------- ---------- ---------- ---------- ----------

"ej,9,nt in "eigl.t ;, "ei gnt '" "e, g"t ;, ,,~ign t in ,,~; g"t ;,

", ca,tch "0 stock ", ouch ,,, stock t~e ca,t.e~ t ~p. stook
._---,.----- ---------- ---------- -----._-_. ---------- --.._-----

.420 .2MI .421) .241) .420 .240

.710 ,.461) .650 .420 .650 .42fl

.940 • .170 .>170 .710 • ~70 .650
., .120 1.04'1 1. '90 1.'O!) 1. '90 1.05')
1.370 1.260 1.310 , .210 1.no 1.270
, .!-10 1.31'1 '.600 1.4110 1.-600 '.420
1.-680 , .560 1.630 , .520 1./dO l.71 rj

1.920 1.79'1 1.920 1.{90 '.920 1.751)
2. SSo ? .~7f) 2.190 ? .050 2.19') 2.0S~

3.421' 3.230 2•.~50 2.6110 2.850 ?3S!l
4.49() 4.261) 3. /J20 3.62rl j.1l20 3.02~

S.4(~ S.4 7~ 4.030 4.110 4.()jll 4.0S')--.,.------- ---------- ------,.--- ---------- ---------- -._-------



Table -4 28 North-East Arctic Haddock.
stock size and catch predictions. Weights are in '000 t.

1990 1991 1992 1993 1994 1995 1996

Stock Spawn. stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn.
biom. stock biom. stock biom. stock biom. stock biom. stock biom. stock Mom. Stock
(3+) biom. F 5-10 Catch (3+) biom. Catch (3+) biom. catch (3+) biom. Catch (3+) biom. Catch (3+) biom. Catch (3+) biom.

10' 84 FO. 1 0.13 14 93 80 11 85 72 9 86 65 10 91 " 11 98 56 13 110 62

Fmed 0.35 35 7J 61 21 57 44 15 53 33 14 55 25 14 61' 23 17 68 25

F89
0.-40 39 70 " 22 52 '0 16 48 28 14 51 21 14 56 19 18 63 21

Recruitment: 9 mill. (est) 10 mill. (est) 15 mill. (est) -45. mill. 45 mill. 45 mill. 45 mill.

~

~
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Tab] e 5 North-East Arctic SAITHE.
Nominal catch (tonnes) by countries in Sub-area I
and Divisions IIa and lIb combined as officially
reported to ICES.

Country

Denmark
Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Spain
UK (£ng1.& Wales
UK (Scotland)
USSR

Total

Country

Denmark
Far.oe IsI.ands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Spain
UK (Engl.& Wales)
UK (Scotland)
USSR

Tot,al

1979

1,117
2,601
2,435

14,823
141,346

685
1,170

3

164,180

1984

503
431

6
4,532

152,818

335

161

158,7"86

1980

532
1,016

12,511
128,878

780
794

43

144,554

1985

490
657

11
',83"7

103,899

202
+

51

107,147

1981

236
194

8,413
166,139

395

1.21

175,498

1986

426
308

3,470
6-6,152

54
21
27

70,458

1982

339
82

7,224
159,643

731
1

14

Hi8,034

1987

576

4,909
85.710

54
3

426

91,679

1983

539
418

4,933
149,556

33
1, "251

206

156,936

1988 1

167
404

1
4,539

108,347

436
6

130

114,050

1provisional figures.
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Table 5 2 North-East Arctic SAITHE.
Norwegian purse seiners taking part in the saithe fishery.

Vessel size (.)

Year
<9.9 10.0-14.9 15.0-19.9 20.0-24.9 25.0-29.9 30.0-34.9 >35

Number of vessels

1977 85' 35 88 66 , 6 4
1978 62' 42 80 72 6 8 5
1979 1052 51 94 72 11 8 6
1980 78 73 118 96 18 11 10
1981 122 81 10' 89 7 6 10
1982 101 100 107 98 11 7 5
1983 49 85 88 80 4 4 4
1984 34 62 72 69 5 6 4
1985 15 30 45 57 , 4 3
1986 11 14 30 43 , 5 7
1987 32 30 44 46 10 3 2
19881 30 36 43 43 , 3 2

Catch ftonnes)

1977 1,1372 1,082 19,179 25,324 1,709 3,705 241
1978 629

2
1,485 14,174 21,224 1,596 J,608 690

1979 1,2462 2,195 17,783 27,057 2,798 5,730 594
1960 924 3,481 16,838 27,551 3,710 5,224 1,300
19B1 1•.599 4,634 19,551 29,108 1,924 4,647 783
1982 1,991 5,699 22,538 35,969 3,028 5 r 334 941
1963 805 4,692 14.428 28,348 ',447 3,516 561
1964 186 1,553 7,095 20.668 1,638 2,239 2,836
1965 204 874 3,072 18,328 J.011 2,908 2,472
1986 50 275 956 3,581 1,000 1,363 260
1987 606 1,585 6,893 16,766 4,052 3,424 70'
1988' 1,128 3,034 8,352 16,856 5,512 3,446 579

Catch per vessel (tonnes)

1977 13' 31 218 384 190 618 60
1978 10' 35 177 295 266 476 138
1979 ", 43 189 376 254 716 99
1980 12 48 143 287 206 475 130
1981 13 60 179 327 275 775 78
1982 20 57 211 367 275 762 188
1983 16 55 164 354 362 879 140
1984 5 25 99 300 328 373 70'
1985 14 29 6B 322 335 727 824
1986 5 20 32 83 111 277 37
19871 19 53 157 364 405 1,141 355
1988 38 84 194 392 612 1,149 290

~ pre~iminary.
Estlmate.
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Table 5 3 Catch, effort, and catc~ per unit effort
for Norwegian trawlers.

Year Catch (t) Effort (h) CPUE (kg/h)

1976 12,982 21,615 601
197-7 15,583 29,308 532
1978 12,506 27,094 462
1979 16,609 24 i 25'8' 685
1980 27,618 39,290 703
1981 43,682 49,191 888
1982 30,358' 33,164 915
1983 38,846 37,856 1,026
1984 56,128 60,282 931
1985 29,260 39,894 733
198'6 20,897 25,037 835
1987 8,6-31 11,860 728
19882 13,409 16;686 804

1Including only days with more than 50' saithe on
tr·ips· with more than 50\ saithe in' the catches.

2preliminary.

Tab]~ 5 ~ North~Ea~t A~ctic SAITHE:
Norwegian eff6r~ indices.

Yea'x Purse s€loine 1 T'raW1 2

1976' 36.8
1977 206 5'2.7
1978 214· 5-1'.3
1979 199 42.7
1980 215 57.4
198" 203 71.0
1982 213 58.2
1983 16-1 57.7
19'84 12' 85.5
1"985 98 63.>:."7
19{\"6 96 45.2"
19"87 9'4 30.1
1988 112 49:.1

Both cateqciries rais'ed to total
Norweg~ah landihgs for the gear.



Table 5.5 Tuning data.

NORTHEAST ARCTIC SAITHE Ef:FORT AND CATCH DATA
102
Norw Purse Seine
77 ,88
1,1
3,9
206, 81152, 8694, 2144, 133, 9, 1, 1
214, 37652, 8788, 2126, 456, 88, I, 1
199, 41942, 6706, 6575, 1362, 363, 5, 15
215, 23353, 15280, 3280, 1683, 681, 258, 3
203, 68716, 57704, 2219, 154, 36, 1, 1
213, 28360, 43980, 250, 140, " " 1
161, 12402, 9775, 12090, 463, 179, 105, 39
124, 21699, 3842, 2144, 1363, 21, 8, 1
98, 28815, 2688, 1096, 340, 95, 31, 1
96, 9869, 593, 181, 108, 51, 30, 5
94, 12364, 32183, 386, 19, 2, 1, 1
112, 4754, 32768, 11521, 77, 6, 4, J
Norw Trawl
76,88
1,1
3,9
36.8, 11184, 583, 1080, 1137, 869, 612, 332
52.7, 4557, 9047, 3260, 202, 660, 322 , 361
51.3, 488, 3104, 3440, 1400, 319, 591, 254
42.7, 7374, 6538, 2340, 762, 845, 419, 294
57.4, 10270, 10301, 1726, 2891, 1392, 406, 24
71. 0, 5680, 12137, 10877 , 1901, 1053, 1351, 83
58.2, 1719, 10344, 10006, 5519, 420, 306, 215
57,7, 3341, 10024, 14949, 2189, 1720, 535, 181
85.5, 14876, 25819, 7038, 7161, 656, 744, 180
63.7, 10070, 6177 , 3844, 3877, 2446, 441, 564
45.2, 4388, 8150, 4078, 3172, 2044, 779, 208
30.1, 470, 7862, 2452, 1169, 1405, 189, 153
49.1, 2494, 3936, 15962, 3675, 784, 426, 337

83
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Table 5.6

North"'"East Arctic Saithe.
Results from tuning analysis.

MOGulI' run at 19.29.18 21 SEPTEMBER 1989
DISAGGREGATEO OS
LOG TRANSFORMATION'
NO explanatory,variate (Mean used)
Fleet 1 ,Norw Purse Seine hoo terminal estimated 00 th, mean
fleet 2 ,Norw Trawl hoo termi'nal estimated 00 tile ~Ieiln

FLEETS COMBINED BY h VARIANCE'"

Regression weights
l.OOO, 1.000, 1.000;,1.000, 1.000, 1. 000, 1.000, 1.000. 1.000, 1.000, 1.000, 1.000, 1.000,

Oldest age F . 1.OOD~<lVerage of 5 younger ages. Fl eets combined by variance of predictions
Fishing mortal hies

,~ge, 76, 77, 78, 79, eo, 81, 82, 83, 84, 85. 86, 87, 88,

1, .oao, .000, .009, .002,- .003, .001, .001, .003, .000, ,000, .l!JO, .001<, .000,
2, .217. .215. .198,; .208, .058, .074, .138, .109, .112, ,006 • ,019; .075, .074,
3, .875, .767·, .600, .448, . 517, .405 • .373, .200, .683, ,654, ,082, .131. .300,,, .658, .636, .504, .650, .524, .584; .640, . 473, .728, .425 • .355, .268; .538,
5, ,521. .476, .503, .524, . 583, .680. .861 • . 796, .47·0. .335 • .398,_ . .193-, .294, _
6, .421, .245, . 405. ,332, .478 • .479. . 606, .534 • .712., .388, .365, . 368, .453 •
7, .385, .383, .277, .494, . 429, ,357, .247, .468, .363; .553 • .357_, .535, .335,
B, .352, .2.79, ,279, ,295, . 445, .528, .297, .480, ,560, .453 • .412; .158, .272,
9, .432, .298, .292, .339, .066, .211 , .218, .297, ,444-,- .605, .382, .324, .238,

10, .344, .271, .298-, ,215, .309, .173, ,229, .174; .369, .179, .7U; .535, "339,
ll, . 318~ .145, .299. .142, ,321, .166, .105, .279, .449, .313, .239, 1. 358, .406,
12; ,411, .108. .328, ,202, ,325, .106, .103, ,149, .341, .481, ,117, .587, .276;
13, .801, .167-, .177, .125, ,288, .152. .124 ;- .212, ,205, .201, .Ii7, .404; .214,
14, ,451, .198, .279, ,205, ,252, .164, .155; ,222, .362, .356, .313, .642, .295,

l.og catchabi 1 i ty est,lr.lates

Ag,· 3
Flt-et, 76, 77, 78; 79, 80', 81, 82, SO, 84, 65, 36, 67, BB

-'r:--:--=s:79: -6-.14: -6.49: -6.59: -6.41: -6.55:' -7.02: -5.85; -5.54: -7.87: -6.94:~
2. -6.15, -7.31.-9.06,' -6.68; -6.09, -7.86, -8.06, -7.30, -5.85, -6.15, -7.".13. -9.07, -G.54

SUMMARY STATISTICS
Fleet. Pred. ,SE(q),Pal"t1al.Ra;sed, SlOPE

q F F
SE ,1NTRCPT, SE

Slope .1ntn:pt

--,-;~:---:6"57:--:T6"9'l:.3773;--.OOOE '00: .000£+00, --6.492:~
2 ,-7.24 ,1.144, .0354 ,.1499, .OOOE:OO, ,000£<00, -7.236, .306
Fbar SIGMA(int.) SIGMA(ext.) ;;IGr·iA(,)veri:lll) Variance rMio
.300 .570 .399 .570 .490

76, 77, 19, BO, 81, 62, SO, 84, 65, 35, 67,

~1:--:.-7.15: -7.20: -6.97: -6'.89:~: -6.20: -6.n: -7.30; -6.93: -8.(,8: -6.30; -'j.62
2·. -7.98, -5.75, -6.81, -5;46-, ~5.96, -5.39, -6.35. -5.157, -5.02. -5.67, -5. H, -6.57, -6.92

SUMMARY STATISTICS
Flaet ,Pred. ,SE(q).Partial,Raised, SLOPE

q F F
SE ,/fIITRCPT, S£

Slope ,/ntnpt

--,-:~'---:9iiT:---:TI29:.1769;--.OOOE+OO: . OOOE +00, -6.737;------:ill
2 ,-5.07 , .859, .1140 ,1.2632, .OOOE+OO, .OOOE+OO, "5.065, .730

Fbar SIGMA(int.) SIGMA(ext.) SIGMA('.lverall) Variance rCltio
.538 .6~6 .974 .974 2.274



Table 5.6 (cont'd)

~
Fleet, 76, 77, 78, 79, so, 81, 82, 83, 84, 85, 81i, 87, 88

85

--,-;--: -7,62: -7.82: -6,70: -6.94: -7.97: -9.47: -6.31: -7,30: -7.56; -9,OO;-:a:61; -7.02
2 , -6,25, ~5.84, -5.91, -6.20, -6.26, -5.33, -4.48, -5.07, -5.74, -5.87, ·5.11, -5.62, -5.87

SUMMARY STATISTICS
Fleet, Pred. SE(q),Partial,Raised, SLO?E

q F F
SF: ,INl'RCPf, ';E

Slope .lnlrcpt

--,-:~: .986;.0511: .1499 ;--,"'O"OO'"E'O'"'''OO, -C,Oo;O~O"'E'"O,"iJ, -7.693, .273
2 ,-5.66 , .547, .1710 ,.3625, .000E+I,0, .OOOE+OO. -5.660, .146
Fbar SIGMA(iIlL) SIGMA( ..xL) SiGMII(O 'erall) V,,/"ian,e rill-i,
.294 .478 .375 .,178 .6l3

76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 8;" 87,

--,-:--; -9.47: -8.57: ~7,57:---=7.44: -9.21: -9.93: -7.65: -7.27:--::e:27;--=9:3T:=-~:~
2 , -6.51, -7.69, -6.02, -6.61, -5.58, -5.64, -4,96, -5.07, -5.24, -5.41, -5.l?, -5.39, -5.19

SUMMARY STATISTICS
Fleet, Pred. ,SE(q),Partial,Ra;~ed, SLOPE

q F , F
SE ,INmCPT. ~E

Slop(, ,In'-rcpt

--,-;~: 1. 178;--:oI7Il:1. 3833 ;--,-"OruOo.,O,OOoo', •OOOE '00: -8.761<-'-:3"27
2 ,-5.73 , .817, .1596 , .2653, .OOOE+OO, .OOOE+OO, -5.72'), .218
Fbar SIGMA(inL) SlGMA(exL) SIGMfI{olerall) Variallce rath
.453 .671 .773 ,.'73 1.ln

Age 7
Fleet, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88

--'-;--:"12.47; -9. 46:--=S:OS: -7.76;-10.60:-13,72:-=8:66; -9. 82:-.:e:ss: -9.5-':=-l2.63: 11.42
2, -5.93, -6.81, -6.75, -5.69, -5.73, -6.18, -6.38, -5.37, -6.01, -5.17, -·5.n,4.94, -5.72

SUM!-.ARY STATISTICS
fleet, Pred. ,SE(q) ,Partial ,Ra;c,ed, SLt'PE

q f , F
Sf ,HiUCPT,;E

Slope ,In rcpt

--'-:-10.25 : 2.003:~:1.0"147:-----:OO0E+{JO:· .OOOE+OO: 10.255:-----:sE;6
2 ,-5.83 , .616, .1.440 ,.3004, .000E+ijO, .000£'00, -5.832, .165
Fbar SIGMA(illt.) SIGMA(t'xt.) SIGM,~C(;{erall) Varia,,;:e rati"
.335 .589 .358 .'j89 .]10

76, 77, 78, 79, 80, 81, 81, 83, 85, 8b, 87.

--,-:--: -13.89: -14 .17: -11,77 :---=7.82: -13. 56: -13, 71 :--.:a:TI: -10. 80:-:a:60:-::9:20": -l3. 01: -II. ~jO
2, -6.31, -6.75, -6.36, -5.81, -6.05. -5.30, -6.69, -5,58, -5.90, -5.51, -5.2:l, '6.63. -6.01.

SUMMARY STATISTICS
Flt'et ,Pl'ed. ,SEC.-.),Partial,Ra;sed, SLOPE

q F F
Sf ,INT'~Crr,;E

S10pe ,Ill npt

--,-:~: 2.472:--:00I3: ,3112 :'--,"0"0""0,7.000, .OOOE '00: -11. 362:--:686
2 ,-6.01 , .530, .1202 ,.2698, .OOOE+OO, .0000+00, -~.012, .142
Fbar SIGMA(int.) SlGMA(exL) SIGMMo~t'rall) \!"1;-1iJII';e rOll;;,
,272 .518 ,292E-01. ')18 .0,)3

A9~ 9
Fl eet, 76, 77, 78, 79, so, 81, 81, 83, 84, 85, 86, 87, 88

--,-:--:-13.92: -13, 44 :-10.88:-11. 97::u:78: -13. 02: -9,27: -11. 96: -11.86: -9.78 :=-I'2."iO: -12.79
2 , -6.53, -6.67, -6.48, -6,36, -8.57, -7.31, -6.35, -6.70, -6.40, -5.10, -5.30, -5.93, -6.15

SUMMARY STATISTICS
Fleet, Pred•• SE(q),Partial,Rilised, SLOPE

q F , F
SE ,lN1RCPT, SE

Slope ,lntrcpt

--,-::-rr:9il: 1. 463;--:0007": ,5364 :--,OO'OO"'EO,OOOO':' •OOOE+OO: -11. 981 :--:4ii6
2 ,-6.45 , .894, .0776 ,.1761, .OOOE+OO, .OOOE+OO, -6.450, .239
Fbar SIGMA{inL) SIGMA(ext.) SIGMA(overall) V"riance r<ltio
.238 .763 .496 .763 .422



Table 5.7

litle : NORTH-EAST ARCHC SATTHE
At 10. 05.08 25 SEPIHi8ER 1989
from 78 to 88 on ages 2 to 14
with Terminal F of .363 oh age 4 and Terminal S of .500

~

m

TnHial Slim of ~.qllared residuals was
final sum of squared residuals 'Is

N;:trix of Residuals

85.723 and
39.420 after 88 iterations

Years 78/79 79/80 80/81 81/82 82/83 83/84 84/85 85/86 86/87 87/88 WTS
Ages
21 3 .834 .937 -.381 -.075 1.284 .155 -.229 -1.132 -.176 .171 .000 .446
3/ 4 . '137 .398 .344 -.016 .292 -.616 .839 1.174 -.626 -1. 0119 .000 .458
4/ 5 -.341 .105 -.458 -.453 -.076 .0'16 .,no - .141 .629 -.435 .000 .(l'11
5/ 6 .109 .054 .029 .077 .711 .516 - .195 -.289 .273 '-1. 093 .000 .648
6/ 7 -.595 -.530 - .100 .229 .196 .37'1 -.049 -.252 -.260 -.237 .000 1.000
7/ 8 -. ~77 .064 -.412 -.164 '-.799 -.018 -.640 .205 .896 .521 .000 .602
8/ 9 -.556 1.200 .440 .617 - .173 ,216 -.302 .019 .403 -.781 .000 .540
9/10 .03'1 .074 -1. 354 -.387 .076 -.090 .553 .002 .014 -.166 .000 .648

10/11 .613 -.307 .527 .293 -.121 - •.678 .009 - .438 .457 .476 .000 .700
11/12 ·-.074 -1.135 .622 - .115 -.774 -.291 -.489 .542 -.714 1.841 .000 .368
12/13 .778 ... 354 .536 -.479 -.829 -.264 .210 1.340 -1.025 1. 045 .000 .394
13/1<1 .166 -.259 .926 .308 - .131 .172 -.31.1 -.051 -.832 .845 .000 .601

.000 .000 .000 .000 .000 .000 .000 .000 .000 .000 1.888

WTS .001 .001 .001 1.000 1.000 1.000 1.000 1.000 1.000 1.000

hshing Mortal ities (F)

78
f-va'l Lies .6755

79 80 81 82 83 84 85 86 87 88
F-villu€s .6051 .6429 .5755 .4905 .4878 ,5715 .4113 .3486 .4229 .3630

Se1ection-at-age (S)

7 3 4
~;_'Vtj -I lies .1153 .6058 1. 0000

5 6 7 8 9 10 :Ll 12 13 14
S-vdlues .9170 .8797 .7140 .6106 .S1143 .4529 .4802 .'jU 7 .3088 .5000



Table 5.8 Virtual Population Analysis.

NORTH-EAST ARCTIC SAITHE

CATCH TN NUMBERS UNIT: thousands
._----_ .._-_. -----

1978 1979 1980 1.981 1982 1983 1984 1985 1.986 1987 1988

1 171.1 907 486 127 137 484 24 0 0 65 0
2 .115758 2833.11 18226 10.1167 1.7225 11638 14624 2216 3311 3867 4911
3 48969 61963 .110796 83954 34733 17244 41466 48917 22115 17869 10570
4 27685 23328 36644 21822 65052 23768 33233 11974 1.2895 .119829 43615
5 12476 14122 921.1 21528 13060 32700 12064 7189 6062 4339 33834
6 .11534 4400 6379 3619 8212 3226 11204 5279 4525 3118 6110
7 1468 2901 3200 2550 1054 3008 1135 3740 2805 3490 1636
8 1848 963 1338 2008 1251 1177 1772 775 1399 755 956
9 938 1356 147 369 461 760 560 878 351 620 765

10 976 438 730 279 263 247 557 134 454 257 382
11 655 305 4U 252 120 204 387 274 128 253 99
12 681 281 454 89 112 123 150 214 67 158 17
13 284 168 257 144 76 161 117 55 31 148 31-
14 231 222 239 95 97 94 170 126 56 98 62

15. 299 216 268 49 43 178 73 32 1 140 0

TOTAL 148513 139904 118786 1.47352 141896 95012 117536 81803 5.11202 85006 102988

00
~



00
00

Table 5.9 Sum of Products Check.

NORTH-EAST ARCTIC SAITHE
CATEGORY~ TOTAL

MEAN WEIGHT AT AGE IN THE CATCH UNIT: kilo9ram
-------------------
1.978 1979 1980 1981 1982 1983 1984 1985 1986 198'7 1988

1 .250 .250 .180 .290 .360 .180 .HlO .180 .180 .180 .180
2 .340 .340 .450 .430 .510 .600 .530 .380 .320 .340 .340
3 ,710 .710 .790 .730 .770 1.050 .710 .750 .590 .530 .630
4 1.110 1.110 1.270 1.400 1.120 1.330 1.260 1. 330 1. 220 .840 .840
5 1.630 1.630 2.030 2.050 2.020 1.860 2.020 2.070 1.970 1.660 1.260
6 2.330 2.330 2.550 2.760 2.610 2.800 2.700 2.630 2.300 2.320 2.310
7 3.160 3.160 3.290 3.300 3.270 4.000 3.880 3.280 2.870 2.970 3.930
8 4.030 <1.030 4.340 4.380 3.910 4.180 4.47Q 3.960 3.720 4.000 5.270
9 4.870 <1.870 5.150 5.950 4.690 5.330 5.360 4.S40 4.300 <1.720 5.750

10 5.630 5.630 5.750 6.390 5.630 5.680 6.060 5.550 4.690 5.440 5.440
11 6.440 6.440 6.110 6.610 7.180 7.310 6.280 6,880 5.840 5.7911 8.070
12 7.110 7.110 5.940 6.880 7.210 8.680 6.890 8.140 6.390 6.280 9.810
13 7.820 7.820 6.640 6.750 7.000 8.540 8.200 6.060 8.110 7.020 11. 800
14 S.920 8.920 7.730 7.130 8.030 8.570 9.140 9.660 7.550 8.360 10.520

15' 9.500 9.500 9.470 7.660 9.440 10.370 6.470 13.720 10.080 8.480 12.000



Table 5.10 Virtual Population Analys;s.

NGRTH-E/\S T ARCT I C SAT THf

FlSHING ~10RTAI.ITY COEFFICIENT UNIT: Year"·l NATURAL MORTALITY COEFFICIENT .20
------ ,,_ .. _. "-_ ....• _..

1978 1.979 1980 1981 1982 19133 1984 1.985 1986 1987 1988

1 .009 ,002 .003 .001 .001 .003 .000 ,000 .000 .000 ,000
2 ,193 .203 ,056 .074 .13J .103 .107 .009 .020 .054 .042
3 .588 .432 .499 .388 .369 .188 .631 .609 .122 .143 .204
4 .489 .627 .494 .549 .593 .465 .660 .373 .317 .438 .607
5 .478 .499 .547 .6l.t .762 .685 .458 .285 .328 .167 .605
6 .386 .307 .442 .430 .500 .425 .532 ,372 .293 .280 .372
7 .276 .458 .385 .318 .213 .344 .259 .338 .346 .38G .232
8 .275 .294 .396 .445 .254 .390 .350 .284 .204 .147 .172
9 .314 ,333 .066 .180 .172 .241 .325 .292 .200 .13 t .217

10 .343 .236 .301 .172 .188 .131 .280 .120 .242 .221 .111
11 .378 .171 .364 .161 .104 .218 .310 .216 .160 .206 .124
12 .364 .276 .411 .124 .100 .147 .246 .282 .075 .303 .019
13 .230 .142 .438 .220 .148 .203 .204 .134 .060 .235 .089-

" .337 .28'3 .308 .286 .226 .275 .342 .352 .196 .2"10 .146
15+ .337 .283 .308 .286 .226 .275 .347. ,352 .196 .210 .146

( 3- 8) U .415 .436 .460 .457 .448 .416 ,481 . .377 .268 .260 .365

00
~



~

Tabl~_ Virtual Population Analysis. a

NORTH-EAST ARCTIC SAITHE

STOCK SIZE IN NUMBERS UNIT: thousands
---------------------
BIOMASS TOTALS UNIT: tonnes
--------------
ALL VALUES ARE GIVEN FOR 1 JANUARV

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

1 209410 452516 198938 188455 160222 194958 319999 224586 99166 160866 0 0
2 286748 169905 369670 162437 154179 131055 159181 261971 183876 81190 131647 0
3 120304 193567 113598 286211 123549 110705 96804 117139 212482 147555 62983 103350
4 78339 54689 102905 56456 158978 69969 75109 42187 52159 154029 104704 42050
5 35950 39332 23920 51420 26688 71969 35980 31798 23790 31117 81421 45718
6 15538 18252 19550 11338 22847 10200 29716 18643 19571 14031 21568 36402
7 6583 8652 10989 10286 6037 11349 5457 14297 10524 11956 8684 12173
8 8441 4151 4483 6125 6130 3994 6590 3447 8346 6097 6656 5638
9 3822 5249 2533 2469 3214 3894 2214 3804 2125 5573 4311 4588

10 3684 2286 3080 1941 1689: 2216 2504 1309 2325 1424 4004 2841
11 2279 2140 1478 1865 1338 1146 1592 1549 951 1495 935 2934
12 2449 1278 1477 841 1300 987 755 955 1022 663 996 676
13 1520 1394 794 802 608 963 698 483 590 776 401 SOO
14 886 989 990 419 527 429 644 466 346 455 502 300

15. 1147 962 1110 216 234 813 276 118 19 650 0 355

TOTAL NO 777201 955364 855514 781283 667540 614647 737517 722753 617291 617877 428813
SPS NO 46450 45354 46483 36304 43925 35992 50445 45071 45818 43121 48058
TOT,810M 574289 609910 648599 665221 621012 618167 564507 513802 458527 469890 467915
SPS 810M 193471 176765 177450 147338 157603 161280 186494 1621'" 145973 154087 192934



Table 5.12
Li~>t of input vori"bles for the ICES prediction program.

-_ ..._------ -------------
NORTH··b\ST AI~CT!C SAITHE
1he reference F is the mean F for the age group range from 3 to 8

The number of recruits pel- yeal-is as follows:

Year RecrultOlf'nt

19P1j 200000.0
1990 200000.0
1.991 200000.0

Derta "Ie printed in the following uni ts:

Nl1mber of fish:
Weight Ly age gl"OUP in the catch:
W0i911t. by age group in Uw stock:
Stod. biomass:
Cat(fl \~ei9ht.:

t.housands
kil091'on1
kilogram
tonnes
tonnes

mm'__+m __ ,. __.Jmm m::~!____ J..m19;O.• -
19.91 ]

j. __ • - t-- - .., - .--- ~ ... +_.-

, 1989 , fishing: natural: maturity: we1ght in: welght in: weight in: weight in: weigh't in: weight in:
age: ~,tock 51;!e: pattern: mortillity: ogive: the catch: the stock: the (!'Itc.h: the stock: the catch: tile stock:
--+--_ .._------+--------+ ._-- .__ .._.. ~. --- ----+-- --- ..'-'-+--------_ .. ___ .f-_ ---- •••_--+-, ---------+-- ---------+- ---_.• --..,
1: 200000.0: .00: ,20: .00: .220: .220: .220: .27.0 : .220: .no:c, 163746.0: .05: .20: .00: .420: .420: .420: ,4iD: .420 : .420 :. ,
3 : 103350.0: .28: .20: .00: .630 : ,630 : ,730: .730 : ,730 : .730 :
4' 42050.0: .46: .20: ,00: 1. 000: 1.000: 1. 000: 1. 000: 1.170 : 1. .l70:
~i : IHi718.0: .43: ,20: .00: 1. 260: 1. 260: 1. 500: 1.500: 1. 500: 1. :-;00:
6: 36402.0: .41 : .20: 1.00: 1. 750: 1. /50: 1. 750: 1. 750: 7. .030: 2.0HO:
7: 12173.0: .33: .20: 1.00 : 3.400: 3.400 : 2.580 : 2 .5S0: 2,580: I. .580:
8: 563D.O: .28: ,20: 1.00 : 4.230: 4.230 : 4.no: 4.230: 3. ,no: 3.410 :
9: 11588.0 : .23: .20 : 1.00 : 5.070 : 5.070: 5.070: 5.070: 5,070: 5.070 :

10: 2841. 0: .21 : ,20 : 1.00: 5.630 : 5. 63'J: 5.630: 5.630 : 5.630: 5.630:
11: 2934.0: .22: .7.0: LOa: 6.650: 6.650 : 6,650: 6.650 : 6.650 : 6.650 :
12: 676.0: .16: .20: LOO: 7.330: 7.330 : 7.330 : 7. :->30: 7.330 : 7,330:
13: 800.0: .14 : .20: .1.00: 7.790 : 7.790 : 7.790 : 7.790 : 7.790 : 7.790 :
14: 300.0: .23: .20: :l .00: 8.560: 8.560: 8.560 : 8.560: 8.560: B. S60:

15+: 355.0: .23: .1.0: 1. 00: 9.720 : 9.720 : 9.720 : 9.720 : 9.720: 9,720:
:':
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Table 5 13 North-East Arctic SAITHE.
Effects of different levels of fishing mortality on catch, stock biomass
and'spawning stock biomass.

1989 1990 1991

Spawn. Spawn. Spawn,
stock stock Stock stock Stock stock

Facto'r Ref.r biom. biom~ Catch option Ref.F biom. biom. Catch biom. biom.

-j
1.3 0-.46 ,., 205 120 F 0.17 475 ,.2

"'TAe FO. 1 0.25Flow 0.28F"'x O~36
~ed 0.37

F·· 0.4-1
F
hiqh

0.46.9

The data unit of- the biomass and· the catch is '000 t.
The spawning stock biomass is given for 1 January,.
The reference F is the mean F for- the age qtoupranqe from-)- to-ff.

,.
.9
76
93
95

105
125

563
53'
527
505
503
490
478

190
177
172
161
161
154".
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Table 6 REDFISH in sub-areas I and II.
Nominal catch (t) by countries in sub-area I, Division IIa
and lIb combined as officially reported to ICES.

Country 1979 1980 1981 1982 1983

Denmark
Faroe Islands 206
France 1,142 1 r 291 537 841 798
German Dem.Rep. 16,162 8,448 4,614 4,463 3,394
Germany, Fed.Rep. 11,913 7,992 4,688 3,182 3 r 395
Norway 9,025 8,472 9,249 10,045 11,OB3
Poland 261 87 26
Portugal 1,100 271
Spain 1,375 1,965 '30 72 222
UK (England & Wales) 1,756 ',307 470 336 182
UK (Scotland)
USSR 70,451 72,802 81,652 112,810 105,459

Total 113,6202 102,7652 102,372 131,749 124,533

Country 1984 1985 1986 1987 1988'

Denmark +
Faroe Islands 29 4503

575
3

France 2,970 3,326 2 r 719 1,611 7203

German Oem.Rep. 4,168 3,260 1,323 417 '8'
Germany, Fed.Rep. 3,289 3,306 3,561 5,412 1,360
Norway 18,650 20,456 23,251 18,052 24,260
Poland
Portugal 1, 806 2,056 1,591 1,175 500
Spain 25 38 25 26
UK (England & Wales) 716 167 129 230 "8
UK (Scotland) 14 , 2
USSR 69,689 59,943 20,694 7,215 9,139

Total 101,313 92,552 53,311 34,596 38,039

1 .. .
2Prov1s10nal f1gures.

The total figure used by the Working Group for assessments
3 (including catches by non-members).

As reported to Norwegian authorities.
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Table 6 2 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries in Sub-area I as
officially reported to ICES.

Country 1979 1980 1981 1982 -1983

France 7 16
Germany, Fed.Rep. 7 10
Norway 1,374 736 543 732 580
Port\lgal -170
UK (England & Wales) 462 295 61 77 48
UK (Scotland)
USSR 639 33 ',220 1,750 4,023

Total 2,482 1,235 1,847 2,569 4,651

Country ,-984 1985 1986 1987 1988
1

:France
Germiiny, Fed.Rep. 1 143 50 10 6
Norway ',,472 2,378 4,2,45 2,3.31 5,54-9
Portugal
UK (,England & Wal.es) 22 43 32 14 20
U.K ,( Sc.otland) 3
USSR $·32 368 1,06,6 769 199

Total -2,027 2,,9-32 5"396 3,12,4 5,-774

, Provisional figures.
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Table 6 3 REDFISH in Sub-areas I and Ir.
Nominal catch (t) by countries in Division IIa as
officially reported to ICES.

Country

Faroe Islands
France
German Oem.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
spain
UK (England & Wales)
UK (Scotland)
USSR

Total

country

Faroe Islands
France
German Oem.Rep.
Germany, Fed.Rep.
Norway
poland
Portugal
Spain
UK (England & Wales)
UK (Scotland)
USSR

Total

1979

',134
12,439
11 r 913
7,637

261
',100
1,125
1 , 195

29,519

66,323

1984

2,970
2,570
3,288

17, 111

',134

672

63,342

1980

1,296
7,460
7,992
7,734

78
89

1,500
967

46,762

73,878

1985

3,326
2,800
2,972

18,062

',327

120

59,047

87,654

1981

206
521

2,205
4,681
8,704

26

620
409

56,130

73,502

1986

29
2,719
1,252
3,319

18,704

1,273

94
11

19,099

46,500

1982

841
2,760
3,172
9,140

259

63,125

79,297

1987

4502

1, 611
375

3,562
15,410

1, 156

205
8

4,953

27,730

1983

798
2,500
3,395

10,500

134

82,836

100,163

5702

700 2

879
1,319

18,538

467

412
2

7,598

30,485

;A"SrOVreip"oirOtnaedl figures.
to Norwegian authorities.
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Table 6 4 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries in Division lIb as
officially reported to ICES.

country

Denmark
Faroe Islands
France
German Oem. Rep.
Germany, Fed.Rep.
Noxway
·Poland
Portugal
Spain
UK (England & Wales)
UK (Scotland)
USSR

Non-members

Total

Country

Denmark
FarQ,e Islands
France
German Dern.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
SP.ain
UK (England & Wales)
UK (Scotland)
USSR

Total

1979 1980 1981

1
3,723 988 2,409

14 2 2
9

12
250 465 310

99 45 +

40,293 2~,007 24,302

44,815 27,652 27,023

1984 1985 198.6

1,598 460 71
190 192

67 16 302

672 729 318
25 38
22 4 3

+
5,815 528 529

8,199 1,965 1,415

1982

1,703

173

7.2
+

47,935

49,883

1987

+

42
1,840

311

19
25
11

1
1,493

3,742

1983

894

3

222

18,600

19,719

52
202

110
35

173

33
26
36

1,342

1,780

~provisiopal figures.
As reported to Norwegian authorities.
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Table 6 5 REDFISH in Sub-areas I and II.
Nominal catch (t) of Sebastes marin1!s and Sebastes
mentella in Sub-area I and Divisions IIa and lIb
combined.

species

S. marinus
5.. mentella

Total

1979

26,475
87,145

113,620

1980

102,765

1981

20,826
81,546

102,372

1982

16,366
115,383

131,749

1983

19,260
105,273

124,533

species 1984 1985 1986 1987 1985 1

s. marinus 28,379 29,484 30 I 199 24,078 23,752
,,-. mentella 72,934 63,068 23,112 10,518 14,287

Total 101,313 92,552 53,311 34,596 38,039

1 Provisional figures.

Table 6 6 Redfish in Sub-area IV (North Sea).
Nominal catch (t) by countries as officially reported
to ICES. Not included in the assessment.

Country 1984 1985 1986 1987 19881

Denmark 5 6 24 16 31
Faroes Islands 24
France 77 690 578 833
Germany, Fed. Rep. 554 162 183 70 134
Norway 594 1,204 1,048 411 1,067
UK (England & Wales) 45 8 35 16 125
UK (Scotland) 1 + 1 55 9

Total 1 t 276 2,094 1,869 1,401 1,366

1 Provisional figures.



98

Ta.blg 6 7~~ in Divisions lIa and IIb.
Catch per unit effort and calculated total international effort.

USSR .German Oem. Rep. Total ..ef.forj:.
catch/ho.ur ,trawling (·t) catch/day (tl (U.S~R .u,nit:5)

Year Freezer Factory tX{lwler
RT' PST2 trawler -FVS IV RT' PST

2

1965 0.38 41 r 216
1966 0.39 26,008
1961 0.3'7 16,862
19.68 0.45 12,029
1969 0.48 14,242
1970 0.46 49,.817
1971 0.38 118,5£17
1972 0.38 75,953
1973 0.45 85,,2,69
1974 0.69 109.53.9
'975 0.95 1.01 251,653 239.703
1976 0.9,9 1.26 271,/653 2,13.442
'977 0.77 1.00 190,0,8.4 14».31)5
197,8 0.63 0.86 147,00,2 107.688
~97.~ 0.5,6 0.93 155,616 ·93.704
1911P 0.79 0.91 113,36$ 87,20,2
19,81 g,.63 P." JL71 129,~4$,8 8?,nB
1962 0.63 1.05 9.58 18~, 146 109,889
1983 0.80 1.09 17.1,2 131,591 96,581
-1984 0.70 1.30 13.62 104,191 56,103
1985 0·1)09 1.00 ;9.6-9 105"H) ti3,Q~8

19,6~ 0.:43 0.68 7.90 53,7A9 33, ~a8
1987 0.70 7.30 15,926
1988 0.70 11. 78 20,_~10

1Sid,e tr,awlel:"s, 800-1000 ijP. For 1~86 , siq.e _trawler,s (SRTM), toOO liP. ,ari?
2~nclud~d.·

For 1n5-1979, the data ¥ve bee.ll calcul.{ited from Jl-:rSterp tra!'llers. PST
data.



Table 6 8 REDFISH in Sub-areas I and II.
Year-class strength.

99

Year
class

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Dragesund (1971)

poor
very poor
poor
strong
strong
strong
average
average
very strong
strong
average
average
strong

International
O-group survey

abundance indices

159
236

44
21

295
247
172
177
385
468
315
447
472
460
980
651
861
694
851
732
795
702
631
949
698

USSR
Young fish surveysl

poor
poor
strong
strong
strong
strong
average
average
very strong
strong
strong
average
below average
poor
poor
poor
poor
poor
poor
poor
close to poor
strong
average
poor
poor
poor
poor
poor

1 0n the basis of the abundance of age groups 1+ to 6+.
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Table 6 ~ Wlt.ill..a. Average catch (no. of specimens) of different
year classes per hour trawling in the USSR survey in the Barents
and Norwegian Sea (1976-1983 published in "Annales Biologiques").
The + is added to the age to indicate that the survey ws carried
out from the end of one year into the following year. These data
.are used as the only input in the recruitment program RCRTINX2.

Year 0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10. 11+class

1965 0.4
1966 3.0
1967 11.7 0.3
1'968 16.2 1.5 0.3
19.69 43.4 8.7 12.2 3.1
1970 ,a5.8 1L8 34.'9 1'1..9
1971 22.7 19.5 51.9 1.8.0 5.7
1912 9.4 6.7 57.6 12.3 '.7
;1:973 0.-6 4.3 37.3 8.' 5.6
1974 4.8 4.9 22.8 .L8 4.S 3.0
197-5 7.4 1.7 6.4 2.4 3.5 5.0 4.0
~976 7.0 8.1 1.2 2.5 6.8 ·4.-9 5.0 '1.0 13.0
1'9]7 0.2 0.2 0.2 0.9 5.1 3.7 1.0 19.0 2.0
H78 0.8 0.02 0.9 1.0 5.0 3.8 2.0 20.0 -6.0
1919 1.9 1.4 3.6 2.3 9.0 11.0 16.0 1.0
19-80 0.3 0.4 2.0 2.5 16.0 6.0 11.0 25.0 2.0
-1981 2.2 3.9 20.0 6.0 12.0 47.0 18.0
-1982 19.8 1"3.2 13.0 15.0 34.0 44.0 39.0
1983 12.5 3.0 5.0 6.0 31.0 34.0
1984 10.0 2.0 5.0
1985 107.0 7.0 1.0
1986 2.0 -1.0
1987 3 .0
1988 4.0



Table 6 10 Sehastes mentella.
Recruitment at age 6 (in millions).
Results from the analY~is using RCRTINX2,
and data from the USSR .

101

No. of points
Year Adopted Log S.E. USSR
class 5 4 3

1976 222 216 189 222 0.50
1977 154 98 123 98 0.48
1978 134 133 131 134 0.42
1979 163 158 157 163 0.41
1980 256 246 244 256 0.44 121
19S1 303 298 298 303 0.43 155
1982 484 472 477 484 0.51 255
1983 387 369 370 387 0.63 274
1984 187 1 193 193 187 0.56 248
1985 n.d, 174, 172 174 0.75 19.
1986 n.a n.a 167 167 0.75 105

~ Not adopted.
(Serebrjakov,Calculated from population fecundity

1984) .

Table 6 11 Sebastes mentel] a.
Maturity oqives from the USSR. Samples from research
vessels. Sexes combined.

Average Average Average
Age 1986 1987 1988 1989

1966-1972 1975-1983 1984-1985

6 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 0.000 0.009 0.000 0.000 0.000 0.000 0.000
8 0.030 0.016 0.000 0.000 0.000 0.000 0.000
9 0.060 0.101 0.013 0.006 0.083 0.000 0.000

10 0.080 0.195 0.140 0.017 0.182 0.028 0.074
11 0.220 0.300 0.304 0.132 0.278 0.125 0.178
12 0.360 0.540 0.528 0.377 0.616 0.297 0.473
13 0.550 0.702 0.739 0.822 0.821 0.562 0.684
1. 0.720 0.862 0.896 0.795 0.926 0.760 0.716
15 0.850 0.966 0.938 0.862 0.938 0.855 0.794
16 0.880 0.994 0.975 0.875 1.000 1.000 1.000
17 0.950 1.000 1.000 1.000 1.000 1.000 1.000
18 0.970 1.000 1.000 1.000 1.000 1.000 1.000

Table 6.12

S[l)A!;ri:~'; ~i[i~! :U.!I fJI-ORT ANiJ CAT[H rlldA
101

(.~i), ~8

1 ,1
ri, !

"1' ""'1:11,111.64
-'J ;,~,1 "'ilL
il',':~,!.",I" ::f:, :,:\'i.):~',T!13,3
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Table 6.13

Module run at 11.06.36 2_5 SEPTEMBER 1989
OfSAGGREG liT EO Qs
LOG TRANSFORMATION
NO e~planatorY,vilriate (Mean us.e~)

Fle,et 1 ,USSRPST~TRAW(ERS ',hasterminal q estimated as the mean
FLEETS COMBINED BY" .vARIANCE "
Terminal populations from weighted Separable populations
Regression weights

• 1.000. 1.000, 1.000,
Oldest age F.= l.ODO"average of 5 yOL.lnger ages. fleets cOllbined by variance of predictions
Fishing mortal Hies

IIge, 86, 87, 86,

" .082. .001, ,DOD,
7, •007, ~OO3• .001,
8, •008, ~007• &04.

" .024. ;042, .026,
10, .OBO, .084, .0'78,
11, .1.44, .084, .105,
12, ,-209, •.110, .145,
13. ,'lI29. .161, .258,
14, .387. •~149, .2A,4 •
15, .349, .114, .194,
:1,6. .~~O. ,;P.O, ·:lJl9.
17. .5.13, •118, .2;35 •
;l8, _.¥I.3 , ,J3~, .2~~:

.Log catchabil ity .estimates

Age ,
F-l~et. 86, 87, 86
---'--'--'--

1 .-14 ."~,1,-1,2 •.89 ,-13;"§,6

Fl eet , pr~d.,
SUMMjlRY STAnSTICS

• SE (9) !par~ l,al :R~;~!!.d. SLO~~ SE
Slope

.J-N1;RCP,T. ,SE.
,intrcpt

--'-:~13.62 : ,991: .0136 : .0248:'--',OffiO"0E<'''O''O: .OOqE+00.-13.622::---:496
Fbar .SIGMA.{int.) Si.GMA{ext.) SIGIoI.IHpver.all} Varia.nee "ra,t.i.!>
.O?~ .991 0.009 .9~1 0.000



Table 6.13 (cont'd)

~i:e~~ 66, 67, 68

--,-;::r3.Oi": -12 .10:-12.47

103

SUMMARY STATISTICS
Fleet, Pred. SE(q),Part\al,Raised, SLOPE SE ,INTRCPT, SE

q F , F Slope ,lntrcpt

--,-:~: .530: .0408 : .0741';--'.O'O"O'E."O"O: ,000E+00:-12.526:-----:265
Fbar SlGMA(int.) SIGMA(ext.) SlGMA(overall) Variance ratio
.074 .530 0.000 .530 0.000

Age 11
Fleet, 86, 87, 88

--,-:=1'"2.41: -12.10: -12 .18

SUMMARY STATISTICS
Fleet. Pred. , SE(q),Partial,Raised, SLOPE

q F , F
SE ,INTRCPT, SE

Slope ,Intrcpt

Age 12
Fleet, 86, 87, 88

--'-:-12.23 :--:TB6: .0549: : .0997';--'.O~O~OE'-."O~O: .000E+00:-12.229:~
Fbar SIGMA(\nt.) SIGMA(ext.) SlGMA(overall) Variance riltio
.100 .186 0.000 .186 0.000

SUMMARY STATISTICS
Fleet, Pred. ,SE(q),Partial,Raised, SLOPE

q F , F
SE ,INTRCPT, SE

Slope ,lntrcpt

Age 13
Fleet, 86, 87, 88

--'-:-11.90 :----:m:-:li765: .1390';--'.O~O~OE'-."O~O: .000E+00:-110897:-------:OSS
Fbar SIGMlI(iot.) SIGMA(ext.) SIGMA(overalll Variance riltio
.139 .111 0.000 .111 0.000

SUMMARY STATISTICS
Fleet, Pred. , SE(q),Partial,Rilised, SLOPE

q F , F
SE ,lNTRCPT. SE

Slope ,Intrcpt

--'-:-11. 32 ;----:TI6: .1363 : .2475 :'--.70"0"OEO.'000; •OOOE+OO: -11. 320: .063
Fbar SIGMA(\nt.) SIGMA(ext.) SIGMA(overill1) Variance ratio
.246 .126 0.000 .126 0.000
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T.able 6.13 (cont'd)

IIge 14

Fle.et. 86, 87, 88

SUMMARY STATlSTICS
Fleet, Pred.• SE(q),Partial,Raised. SLOPE

q F • F
SE ,INTRCPT. SE

Slope ,Tntrcpt

Age 15
Fleet, 86, 87, 8.8

--,-':-.11.42 :-:lOf ..1233: .2239:'--.OOOMO~'~'O~O: .OOOE+OO:=1.T:Ii2O:-----:0s4
Fbar SIGMA(int.) SIGMA(ext,) SIGMA(overall) Variance ratio
.224 .107 0,000 .107 0.000

S,UMMAR'I' 'STATISTICS
Fleet. Pred. • SE(q'l,Partial,Raised. SLOPE

q F • F
SE • INTRC?T,Sf

Slope. .Intrcpt

.}\ge 16
.Fleet, 86, 88

1 ;-11;61 • ;188.:.102-2: .1'855:--,·OO~O""~O~O: ..-OOOE+OO:-ll.60a: ;094
Fbar SI.GMA(1nL) SJGMA(exL):SIGMA{overal1) Variance rat 10
.185 .188 0.000 .188 0.000

--,-; -11. 74: -:1,1:66::rr:64

SUMMARY STAHSntS
Fleet. Pred,. SE(q),Partial,Raised. 'SLOPE

q F • F
Sf ,INTRCPT. SE

Slope ,Intrcpt

Me 17
F-l.e!!'t, 86, 87, 8B

1 :-11 •.68 • .061: .0951 : .1726:--.;;;OO~O~E'~O~0: .000E+IJO;-11.680;-----:on
Fbar $IGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio
..173 .612E-01 0.000 .612E-Ol 0.000

SUMMARV STATISTICS
Fleet, Pred. ,SE(q),?artial,Raised. SLOPE

q F • F
SE ,INTRCPT, SE

Slope .Intrcpt

-'--'-;-11.41 ;----:385; .1242;-:225ff;"--:OOOE+OO; .000E+00;-11.413: .192
Fbar SIGMA(int.) SIGMA(ext.) SIGtoIA(overall) Variance ratio
.226 .385 O~OOO .3,85 0.000



Table 6.14 • 'J

Title: SE8ASTES MENTELLA IN FISHING AREAS IIA AND lIB
At 15.46,55 27 SEPTEM8ER 1989
f rO~1 78 to 88 on ages 6 to 18
with Terminal F of ,210 on age 13 and Terminal S of .600

lnit.ial sum of squar'ed residuals was 205,399 and
Fha1 sum of squared I"esiduals is 128.160 after 119 itel'ations

Matrix of Residuals

Years 78179 79/80 80/81 31/82 82/83 83/84 84/85 85/86 86/87 87/88 WTS
Ages
6/ 7 ~, 519 .570 .397 1. 728 .,1. 287 .812 -6.721 ,246 4,032 1. 544 .001 .057
7/ 8 ,776 ,745 .992 .886 ,423 -.757 -2.443 1.111 ,450 1.258 .001 .141
8/ 9 1.348 ,860 1.009 .853 1.186 .872 -.738 .666 -1.320 ~. 006 .000 ,181
9/10 1.245 .902 ,817 ,533 .728 ,249 -,738 .376 -.912 .603 ,000 .229

JO/11 .493 .445 .317 .309 .786 ~,115 ~,682 ,323 -.248 .487 ,000 .368
H/12 ,018 ,221 -.086 .132 .293 -.183 -.159 ,165 ,022 ,097 .000 1,000
12/13 -.085 .395 -,081 .016 -.052 ~,127 ,323 -.126 .047 ~.135 .000 .836
13/14 -.509 -.068 -.824 ~ .291 -.563 -.366 .938 ".426 .308 -.228 .000 ,317
14/15 -.322 -1.038 -.809 ~.483 -1.003 -.205 1.120 - .668 .339 -.221 .000 .242
15/16 ~.654 -1. 818 -.197 -.720 -.834 .192 1.081 -.385 .032 -.497 .000 .211
16/17 -.592 ~1.179 .200 -.995 -.865 .532 1.171 -.567 -.137 -.655 .000 .214
17/18 -1.190 -1.568 -.200 -.949 -.633 .959 .640 -.286 .141 -1.000 ,000 .196

.001 .001 .000 .000 .000 -.001 .000 .000 .000 .000 -.710

WTS .100 .100 .100 .100 .100 1.000 1.000 1.000 1.000 1,000

Fishing Mortal Hies (F)

78
F~values .86S9

79 80 81 82 83 84 85 86 87 88
F-values .8389 .6984 .6750 .8032 .8802 .7777 1. 2357 .4348 .1947 .2.100

Selection-al-age (8)

G 7 8
S-values .0010 ,0048 .0174

9 10 11. 12 13 l' 15 16 17 18 0
S~viJlues .0568 .1740 .3121 .5370 .1. 0000 1.081'.3 1.JO~iS .1 JJ601 .9491 ,6000 ~
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Table 6.15

SE8ASTES MENTELLA IN FISHING AREAS IIA AND !IS
CATEGORY: TOTAL

C/ITCH :IN NUIolBERS .UNIT I thousands
---~~-----------

1965 1966 1967 1968 1969 1970 1971 197) 1973 1974 1975 1976

, 48 0 0 7 31 0 0 466 172 60' 5834 16891
7 285 0 " 0 94 0 0 792 1660 4847 19417 29615
a 1592 27 7 15 409 33 114 5728 4865 15451 42425 59395, 2163 279 15 89 514 131 284 3586 9729 28781 82480 78241

10 1141 532 182 192 838 620 681 2049 4636 30144 108462 110712
11 1545 465 285 355 933 2122 1590 1770 2633 19843 119075 112524
12 1972 731 343 436 954 3428 4429 3665 3148 10603 57231 93144
13 2471 1223 3'94 554 84' 3,983 4884 4564 5208 8634 2.9651 49550
14 2804 1927 '489 864 618 3526 5451 4704 5666 8634 -20894 26134
15 1996 2007 48' 768 482 2808 4940 4098 4578 6514 16499 13881

" 2067 1'741 628 931 807 3983 7496 4704 5380 5908 13465 9839
17 1592 1422 613 694 451 2743 4486 3632 3777 3332 13668 -6300
18 1473 944 540 665 84' 3559 73.82 3167 2747 i!87,8 12207 7233
19 1069 837 949 702 786 2318 4770 1816 1316 1666 6757 3486
20 689 532 649 369 555 1567 3918 885 973 2121 7112 3168
,21 404 346 693 347 440 784 2385 373 630 757 5113 1818
22 261 18' 598 251 514 653 1874 279 114 454 2242 1715
23 71 66 248 89 199 327 1590 47 10 151 735 1041

2,4+ 95 13 117 44 42 65 397 47 10 151 407 211

TOTAL 23738 13278 7246 7372 10375 32650 56671 46572 5-7252 15147.5 ·563974 627098

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

, 0 2905 3633 1065 932 5 20 0 98 29 0 0
7 2418 30158 20497 7412 3000 .854 " 34 571 117 ,0 0
8 +7175 65162 43553 26296 8620 4775 1987 525 2009 i;l:5 109 0, 33454 53391 46996 441:31 26716 12554 .,45'76 2106 4949 1049 +05<;; 347

10 52102 33S69 37469 40441 48290 47348 16695 7969 17096 3079 3145 :1685
11 49617 19909 26298 27089 39206 57134 31310 22092 31564 5921 26'79 3219
12 5393!l 17242 207.l7 19950 33394 46529 51099 36763 .41511 10701 3S80 3744
13 3~2a7 9270 16341 11172 21178 37731 48307 47096 33190 15930 6213 6378
14

~~b~
'7410 605,9 154M H853 15506 29973 25468 10519 i051 3702 6703

15 5456 3589 5607 6ji38 9492 17132 12002 4243 2495 145.9 3687
16 5796 4134 3465 6801 2697 5780 8347 4336 1971 704 '56 -1797
17 4?74 2134 2465 3M1 2172 3368 5238 1499 658 390 210 901
18 5499 1545 1964 3001 1344 2160 2055 517 343 81 66 301
19 3155 666 H19 1406 632 1624 505 127 52 22 0 44
20 3941 1061 1906 '796 802 1191 89 94 0 20 0 53
21 2955 423 1962 1.45 359 691 79 251 0 11 0 0
22 2531 308 560 145 117 344 0 0 0 7 0 0
2"3 1092 301 m 27 0 258 0 0 0 4 0 0

24+ 322 158 10' 27 0 76 0 0 0 3 0 0

TOTAL 303766 255202 239625 2135352 207350 247420 217498 160879 148774 47829 22874 28859
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Table 6.16

SEBASTES MENTELLA IN FISHING AREAS IIA AND 118
CATEGORV: TOTAL

MEAN WEIGHT AT AGE IN THE CATCH UNIT: kilo9ram----- - -- -- -------- - -- ----------

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

, .168 .168 .168 .168 .168 .168 .168 .168 .168 .168 .168 .168
7 .183 .183 .183 .183 .183 .183 .183 .183 .183 .183 .183 .183
8 .225 .225 .225 .225 .225 .225 .225 .225 .225 .225 .225 .225
9 .311 .311 .311 .311 .311 .311 .311 .311 .311 .311 .311 .311

10 .367 .367 .367 .367 .367 .367 .367 .367 .367 .367 .367 .367
11 .432 .432 .432 .432 .432 .432 .432 .432 .432 .432 .432 .432
12 .508 .508 .508 .508 .508 .5D8 .508 .508 .508 .508 .508 :508
13 .611 .611 .611 .611 .611 .611 .611 .611 .611 .611 .611 .611

" .679 .679 .679 .679 .679 .679 .679 .679 .679 .679 .679 .679
15 .753 .753 .753 .753 .753 .753 .753 .753 .753 .753 .753 .753
I' .821 .821 .821 .821 .821 .821 .821 .821 .821 .821 .821 .821
17 .872 .872 .872 .872 .872 .872 .872 .872 .872 .872 .872 .872
18 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910
19 .923 .923 .923 .923 .923 .923 .923 .923 .923 .923 .923 .923
20 .985 .985 .985 .985 .985 .985 .985 .985 .985 .985 .985 .985
21 1.056 1.056 1.056 1.056 1.056 1.056 1.056 1.056 1.056 1.056 1.056 1.056
22 1.124 1.124 1.124 1.124 1.124 1.124 1.124 1.124 1.124 1.124 1.124 1.124
23 1.193 1.193 1.193 1.193 1.193 1.193 1.193 1.193 1.193 1.193 1.193 1.193

24. 1.215 1.215 1.215 1.215 1.215 1. 215 1.215 1. 215 1.215 1.215 1.215 1.215

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

, .168 .168 .107 .107 .102 .102 .102 .102 .102 .102 .144 .144
7 .183 .183 .155 .155 .138 .138 .138 .105 .135 .120 .180 .180
8 .225 .225 .200 .200 .188 .188 .188 .165 .167 .137 .195 .195
9 .311 .311 .252 .252 .252 .252 .252 .212 .215 .218 .219 .209

10 .367 .367 .310 .310 .310 .310 .310 .283 .303 .301 .288 .280
11 .432 .432 .374 .374 .364 .364 .320 .338 .352 .353 .330 .333
12 .508 .508 .472 .472 .440 .440 .400 .383 .420 .448 .439 .397
13 .611 .611 .568 .568 .560 .560 .466 .438 .481 .510 .511 .468
I' .679 .679 .715 .715 .680 .680 .563 .502 .564 .581 .564 .537
15 .753 .753 .898 .898 .828 .828 .730 .566 .673 .648 .636 .585
I' .821 .821 .934 .934 .906 .906 .992 .711 .809 .845 .772 .747
17 .872 .872 1.024 1.024 .970 .970 1.126 .861 1.014 .948 .809 .808
18 .910 .910 1.050 1.050 1.050 1.050 1.149 .966 1.069 1.056 .954 .901
19 .923 .923 1.076 1.076 1.076 1.076 1.209 1.209 1.160 1.160 1.180 .990
20 .985 .985 1.129 1.129 1.129 1.129 1.217 1.217 1.217 1.217 1.217 1.094
21 1.056 1.056 1.150 1.150 1.150 1.150 1.360 1.360 1.360 1.360 1.360 1.360,'
22 1.124 1.124 1.175 1.175 1.175 1.175 1.390 1.390 1.390 1.390 1.390 1.390
23 1.193 1.193 1.200 1.200 1.200 1.200 1.400 1.400 1.400 1.400 1.400 1. 400

24< 1. 215 1.215 1.220 1.220 1.220 1.220 1.450 1.450 1.450 1.450 1.450 1. 450
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Table 6.17

SEBASTES MENTEL LA IN FISHING AREAS IIA AND lIB

FISHING MORTALITY COEFFICIENT UNIT: Year-! NATU~Al MORTALITY COEFFIC1ENT = .10
----------------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

6 .008 .014 ,006 .008 .000 .000 .000 ,OOZ .022 .001 .000
7 .064 .061 .033 .019 .008 .001 .000 .012 .003 .001 .001
8 .165 .111 .093 ,044 .035 .022 .008 .030 .005 .003 .001
9 .192 .154 .141 .116 .075 .038 .027 .090 .018 .029 .010

10 .211 .179 .173 .202 ,275 .121 .078 .275 .067 .060 .053
11 .212 .227 .170 .226 .345 .263 .20S .434 .130 .069 .073
12 .281 .316 .240 .291 .403 .522 .492 .652 .228 .097 .117
13 .297 .414 .251 .383 .546 .840 1. .183 1.000 .495 .180 .224
14· .322 .288 .251 .406 .474 1.010 1.439 .823 .519 .180 .268
15 .395 .228 .,n7 .353 .585 1.129 1.469 .902 .409 .170 .245
16 ,401 .416 .761 .322 .593 1.457 1.496 .941 .315 .159 .290
17 .429 .393 .831 .517 .738 1.632 1.066 .876 .420 .130 .303
18 .518 .784 1.037 .820 1. 342 1.321 .602 .659 .2U .103 .249

19. .518 . 784 1.037 .820 1. 342 1.321 .602 .65~ .213 .103 .2'49

(lO-15)U .286 .275 .250 .310 .438 .681 .812 .681 .308 .126 .163

,



Table 6; 18 Virtual Population Analysis.

SE8ASrE'S MENTELlI\ TN fISHING ,\REAS ITA AND II[)

STOCK SIZE IN NUMBERS UNI T: thoiJst,nd"
- - --~_._ .. "_._~-- ...._--
[)!OMASS TOTAl.S UNIT: tonnes

"' ....- .. -.-

AU VALUES ARE GIVEN rOR 1 JANUARY

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

6 406904 270652 184344 118507 81940 88252 53'1~!3 48857 1380 2022 4992 0
7 513373 365420 241442 165789 lCl6425 74137 79835 48366 44115 1221 1829 4516
8 4492'10 435859 311166 211<120 147160 9'5~8S 67001 7220S 43221 39805 110'1 165 11 I Ignored
9 321314 344617 353008 256571 183101' 128617 8.<1509 60125 63424 38903 35914 998

10 185345 2'10053 267194 277503 206777 153753 1.l2028 74465 49702 56391 34198 ~?l66

11 109389 135845 181637 ,03370 205255 142182 123263 93795 51161 42046 b 29J~2

12 73878 S0083 97960 138632 146809 1315')3 98946 90563 rj49G5 40668 35499 tl0406
13 37777 50492 52815 69707 93764 88745 70657 54717 42687 39579 33397 28564
14 28203 25390 30203 37189 43001 49129 34683 19581 18209 23540 29914 24166
15 17'195 18492 17226 21256 22417 24223 16189 7445 7783 9800 17785 20708
16 13101 10659 13326 10274 13509 11302 SSO} 3371 2732 4678 7<182 12594
17 6405 7937 6362 5632 6739 6754 2382 1177 1190 1805 3610 SOti6
18 3997 3774 4845 2S07 3040 2915 1195 743 443 707 1433 2412

191 7547 12642 4111 3563 5888 954 1091 113 367 0 '1G2 1337

TOTAL NO 2173970 2001914 1765640 1522008 1265831 998002 772723 620374 541697 599056 776506
SPS NO 251817 286020 310614 344212 356620 308766 221863 139106 109282 95956 110172
TOT .BIOM 598473 52177.4 500874 'lli3590 428876 325396 222454 182554 141936 159298 188959
~;PS BIOM 132579 1'18252 154832 166678 183257 148220 94227 65387 54269 48878 54117

o
~
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Table.".6'.1g

List of input variables for the ICES pn'dicti'on pr09ra~l.

SEBASTES I~ENTELLA

The reference F 1S the mean F for the age group range from 10 to 15

fhe numbel" of reuuits pel- yeat" is as follows:

'Year Recruitment

1989
1990
1991

274000.0
248000.0
194000.0

Data are printed 'in the following units:

~Ij"iber of fl sh:
\rrefgb~ l:iy age group in the catch-:
Weight by age group in the stock:
Stock biomass:
Catch' weight:

thousands
ki'logl'am
kilogram
tonrles
tOht'les

';-_" -+---_ .. --- ---+--------+-- .._----- -+--'--- _."--+-- --------+ _._--:-- ----+
: : ,: fiSh'it'lg: natural:· maturity: weight in: weight_in;
: age: stock sl:?e: pattern': mortal ity: ogive: tt18' catch: the stock:

+- --~~ - - - 2;~~OO~O ~- '-~0002r----- .~ ~~ ~ ~-~ ~--~OO~------ .:~~~~- .._- --~~~~ ~

7: 23i910.0: .d.ot'ol .10: .00: .180: .HfC:
8.: 126777.0: .0037, .10: .00: .180: .18S:
?\ 8?701.Q\ .Ot19 1 .10: .04: .204: .206:

10: 49.077..0: .03651 .10: .07: .276: .278:
11: 42'49·2;0;' .Q7. .10: .17: .323: .328:
12: 4'b409.0: d2 ;'10: .il2:' .431: .414:
13: 28565'.0': ;22 .10: .66: .511: .490:
14: 2416.6.0: .27 .10: .77: .556: .546'~
is: 20?0,~.0,: ;2,~ .10: .84: .614: .599:
16: 1259.4.0: ;29 .10: l.00: .750: .74a:
11,1 50'66'.0' ;gO :10: LOa: .848: .828:
18'[ 24i2.cd .25 .10: 1.00: l.002: .952:

19.. : 1337.0: ;25 I .10: 1.00: 1.095: 1.043:
.. -.. ._- - --- -- .. -- -- _.:.- --I- _- ~ - •~~ ~_ •• + .. .. _ .-- ----i- --- . - .. - --_ ....
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Table 6.20

f:fl('cts of d"ifferer,t levels of fishing lIIortality on
catch, stocK LJiom"ss "nd spawning stock biomass.

SEP.~\STES rviErHELlA

+~_ ~ - __ - - _.. __ - _.••. __ ._ - - - - _.. +. .__ - .• _.• - _. - - - . - + - .__ •__ - _.of

Year 1989 Yeal' 1990 : 'rear 1991 :
+ .• + __ •• _.. _+ + ,. __ +_.•.•. + +_ . + +__ .• + .• __ + 4 - - - - - -- ~

: fac-': ref.: stock: '~p.stoc!,: : fac-: ref.: stock: 5p.stock: : ~,tock: ".p.stock:
: tor: F-: blomass: biomass: catch: tor: F: biomass: bioiliilSS: catch: biomass: biorrli:lss:
+__.- __ +__ .• _.. _< - - __ •__ +- . +- - _.. _._ •. .. + • .. _.+ +_ - __ - __ .. ,. +_ - __ .• _+.•.. __ . +- . - t

1.1 .18 225 58 18: .2: .04:Flow 254 61 4: 290: 77:
, .5: .08:FO.1 9: 285: 73:
: 1.0: .16:f88=~ed 17: 276: 66:

1.1: .lSrF89=l'"max 18: 275: 65:
"" 3.4~ .SSfhigh 46\ 246: 42:

. --t--------+----------t-- - t t_ -t-·"·" -----t- .-----._.-1
rile data unit of the bionlass and the ciltch is 1000 tonnes.
The spawning stock biomaSS is given fOI' 1 January.
The reference F is the mean F for the age group ran9€ f,"om

Table 6 21 Sebastes marions.

Catch (percentage of total international catch) and
catch per unit effort for Norwegian stern trawlers
and total international effort (Norwegian units)1.

CPUE Effort
Year Catch (tl (kg/tonnage x hours) (tonnage-hours x '000)

1981 1,723 ( 8.3%) 2.07 10,061
1982 3,033 (18.5%) 2.99 5,474
1983 4,459 (23.2%) 2.66 7,241
1984 6,930 (24.4%) 1.80 15,766
1985 6,653 (22.6%) 1.60 18,428
1986 7,650 (25.3%) 2.07 14,589
1987 3,426 (14.2%) 1.93 12,476
19882 5,293 (22.3%) 1 .71 13,890

10nly inclUding trips with more than 50% ,5.. mati ons in the
2catches.
Provisional figures.



Table 6.22 Sebastes marinus in fishtng· a,l"eas I and IIa. Category: Tota.1:.
~

('.,\ TUi I N NUMBERS UNIT: thousands

1965 1966 19&7 1968 1969 1970 1971 1972 1973 1974 197~i 19'16

3 0 Q 0 0 0 0 Q 0 0 Q 0 0
4 Q 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 Q 0 0 0 0 0 0 530
6 () 0 0 0 0 0 0 0 0 0 0 1'884
7 0 0 0 0 0 0 0 0 0 0 0 '::i7ln
8 0 0 0 0 0 0 0 0 0 0 0 1216~:

9 Q 0 0 0 0 0 0 0 0 0 0 .I.02'jO
10 0 0 0 0 0 0 0 0 0 0 0 9S1~i

11 0 0 0 0 0 0 0 0 0 0 0 'J963
12 256 41 44 43 51 62 46 26,1 590 387 693 5008
13 327. 118 94 32 15 122 " 332 570 455 868 1686
14 805 370 199 74 97 229 107 633 913 1049 1638 2670
15 l531 863 406 165 209 444 239 1137 1527 2079 298'1 2991
16 3505 2952 1363 550 666 1232 886 2563 3266 5479 7397 6775
17 1529 .1.737 919 364 556 723 594 1261 1441 2757 3563 2707
18 2321 2753 1536 611 954 .1138 935 2014 2157 4164 5117 39:1<'1
19 2231 2718 1695 684 1223 997 990 2046 1892 3528 4402 341/
20 445 503 310 131 223 185 185 385 342 638 775 614
21 2223 2471 1459 75.3 1456 1003 858 1132 1420 2359; 2829 2475
22 1624 1687 951 555 1084 750 595 1112 849 1373 1721 1529
n 1758 2158 1167 898 1518 921 779 1251 1123 lS27 1813 18.1.4

" 11ill 1924 1241 1266 22S9 966 1123 1121 1248 1103 1432 167:(
2G 9SA 960 896 993 1845 lJ.6 776 746 884 ,02 930 110b
26 631 615 723 887 1667 623 636 585 729 530 817 918
J.7 460 406 504 644 1362 ')26 426 '129 568 369 701 8?/

2~b 328 ~O5 432 614 1038 347 431 377 SD8 332 '':;89 624

"':·1\' /7674 "27.081 13~139 9/64 \6:;-,11 .1 0984 ;.")647 J.793!'i ;;:0021 ?8,131 3::i?60 3771';9



Table 6;22 (cont'd)

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 .1987 1938

3 86 0 0 0 0 0 0 0 0 0 0 0
4 428 0 0 0 0 0 0 0 0 0 0 0
5 1839 20 0 co 10 0 0 0 0 0 (I IJ
6 1831 13 0 11 7 0 0 0 0 0 0 0
) 162J. 30 12 13 125 0 0 0 0 0 0 0
8 4179 328 73 87 225 0 0 0 0 88 6 0
9 '1620 6,n 101 180 434 3 0 0 0 IS7 5 'Jil

10 4501 930 149 352 779 36 0 0 0 197 10 207
11 2359 615 US 517 885 179 8 0 66 I,lS 25 281
12 3306 2003 723 768 1224 816 86 199 880 251 123 357
13 2557 2788 914 ')71 952 814 249 101 1009 838 332 771
l' 4242 5453 3422 2368 1704 1961 581 601 2697 3150 413 1338
1'- 533'1 6404 3276 3677 2502 2364 1358 162'':; 5720 3697 1281 1106• 'oj

16 6071 5880 3554 3502 2485 2636 2186 1425 5300 5264 1735 (U2
1) 2rn 2569 1726 1073 868 1333 831 701 2275 282.7 1141 1197
18 3462 3669 2212 2341 2399 1989 2241 4572 4421 7309 1409 2fi47
19 3115 2719 2237 1364 1274 Ll14 1314 1624 2632 3188 1570 3089
20 964 1538 1814 1330 1457 1309 1109 2124 1818 1066 1635 2710
21 2408 1716 2237 1829 1392 212t 1803 4551 2242 3237 2810 264'J
22 1170 382 959 1040 734 927 864 1475 1168 496 1372 1513
23 14G4 491 946 1507 1007 715 643 2599 975 4') 167H 189J
2' 1318 411 959 968 550 353 929 1651 1006 282 1111 1387
25 923 241 671 519 '07 129 656 825 162 0 658 9'16
26 772 175 630 383 273 48 924 702 161 0 2090 50'1
27 666 155 SU 341 41 18 330 125 0 0 0 378

28' (i77 141 239 39 36 0 0 0 0 0 0 316

rOTi\L 62786 39312 27542 ;.'4790 21770 189/5 16112 [11998 ;2'132 33,139 19404 24301

~

C;;



Ta.b.le.·6.23

Title: Sfl3ASTES MI~IHNLJSIN FISHING AREAS I AND lJA
:H 09.'10. 3~ 28 SEPTE~43fR 1.989
[I'om 78 to 8,8. on <19,~S U to 23
with Tel~minal F of ,140 on tlge 18 and Termin,al S of 1.0.00

Initial SU~I of squill'ed l'esidu"ls ....'i"j$ 170.768 ill,d
fin,,] sum of S'l,U?re.d r.~s'iduals is 66.'760 after 109 iterations

Miltrix of Res:,duals

Vents 78/79 7-9/80 80/81 81/82 82/83 83/84 84/85 8~i/86 86/87 87/88 WTS
A9C~,

LlI12 .8:!6 ".471. .352 1.436 1. 732 -1. 41G -4.675 .071 .90~ -.753 .000 .175
l2/13 .949 .618 .189 .953 1.377 .828 - •.113 .631 -.361 '".750 .000 .485
13/14 .HO -.416 -.534 - .022 .,68,6 .2fi3 .. 1. 639 ~'. 431 .765 -.179 .000 .4 70
1<1/15 .372 .018 .060 --.069 .275 -.324 -1. 068 ".090 .483 ".319 .000 · 734
15/16 -.090 -.515 -.029 -.329 -.550 .122 -.527 -.237 -.213 .641 .000 · 8~J3
16111 .013 .212 .434 -.194 -.017 .768 ·-.328 -:-.198 .039 .070 .000 1.000
17/18 .307 .075 ".401 ".283 ... 325 -.715 -.357 -.628 .589 .209 .000 .7ti2
lil/19 -- .248 -.032 .118 .368 -.285 ,422 1.151 -.039 .51-6 --.627 ,000 .646
19/?0 -.086 .251 -.307 -.126 -.394 -.133 .735 .236 -,095 - .136 .000 .986
20121 -.246 .348 .337 .150 -.1'14 -'.443 1. 387 -.095 ".561 .518 .noe) .573
21/22 -'.712 -.295 - .121 -.483 -.345 -.238 1.418 .580 -,731 .228 ,(JOQ .1l94
220.3 .. 1. 059 ... 380 .129 .266 .254 -.417 1. 591 1.185 -1. 642 .419 .000 · )37

-.001 -. DOl -.001 -.001 .000 .000 .000 .000 .000 .000 -.012

wrs .100 .100 .liJO .100 . 100 .100 .100 1.000 1.000 1.000

Fishing Mortalities (f)

78
,c-ya1lws .qn6

79 80 8:1 82 0.3 84 85 86 87 g8
I' "YilluGS .0511 ~ 0446, .0397 .0407 .0292- .0466 .1277 .1396 .0778 .1'100

S<'lection-at-ag€ (S)

11 12 13
S-Y,ilues ,0484 .2031 .382:1

14 15 16 17 18 '" 20 21 22 23
S-yalues .8512 1. 2338 1. 0601 ,5211 1.0000 .7901 .79/0 1.52.19 ,70")4 1.0000

~



Table'6;24 Virtual Population Analysis.

Sf.'8f1Sft:S MI<INUS IN FISI"',ING ,Il,RE:AS I fiND TJA

FISHING MORTALITY COEFFICIENT UNIT: Year-l NATURAL MORTALITY COEFFICIENl .10
---~- - -~.-.

1918 1979 1980 19t11 1982 1983 1984 1985 1986 1987 1988

11 .007 .002 .007 .013 .004 .000 ,000 .005 .010 .002 .007
.12 .025 .010 .009 .018 .014 .002 .009 .070 .020 .D09 . (d?
13 .037 .013 .009 .013 .013 .005 .003 .055 .079 .030 ,()'.i?
14 .095 .052 .037 .029 .030 .011 .012 .093 .215 .046 .14[1
15 .130 .069 .066 .045 .046 .023 .034 .142 .160 .114 ,167
16 .106 .089 .088 .052 .055 .049 .028 .132 .168 .095 .091
17 .038 .03? .031 .025 .032 .020 .OHl .051 .087 .045 .079
18 .072 ,038 .058 .082 .0Gl .Dti3 .131 .136 .204 .051 .125
19 .064 .052 .027 .037 .048 .052 .054 .093 •.12.3 .055 .137
20 .045 .050 .036 .033 .043 .052 .101 .070 .080 .077 .lH
2.t .065 .077 .058 .043 .055 .070 .277 .132 .155 ,lA9 .1'::",
22 .031 .047. .042 .027 .033 .026 .068 .095 .035 .082 •.l.Oll
23 .on .090 .078 .047 .0'30 .026 .090 .053 .0'13 .143 . ,l19

24- .on .090 .078 .047 .030 .026 .090 .053 .043 .143 .139

(15 "l.l)U .074 .059 .052 .045 .050 .047 .092 .108 .140 .084 .123

~

~



Table 6.25 V;r.tu~l populati~n An~lysis. m

Sfpl'lSTES MARINUS Il'j F~SHJNG AREAS I A.ND IIA

STOCK SIZE IN NUMBERS UNIT: thousands
---------------------
BIOMASS TOTALS UNIT: tonnes
...- -- -- -. _.. _-,---
ALL VALUES ARE GIVEN FOR 1 JANUARY

1978 1979 1980 1981 1.982 15183 1984 19.85 19~6 1987 198~ 1989

11 86963 97843 80452 70874 43332 24545 15196 148Q9 15664 11511 43760 0
12 86513 78103 88394 72305 63288 39638 22202 13750 13410 14036 10392 39329
[3 80740 76376 69983 79252 64260 56490 35242 1990P 11605 11896 12583 9064
1<1 63093 70406 68239 62781 70805 5737.1 50877 _~l ?92 17047 9705 10448 10653
15 55262 51908 60454 59494 55186 62203 '31359 45,1q4 26204 12435 8389 8183
16 61186 43920 43855 51207 51.455 47688 54993 44929 35705 20200 10(135 6455
17 71593 49777 36364 36355 43972 44053 41072 48405 35620 27309 16629 8789
18 55269 62338 43400 31884 32070 38521 39071 364~7 41636 295<1,4 23626 1390g
19 46410 46'323 54303 37045 7.6570 27m ~2725 31010 28825 30736 2539,3 188(j,!
20 36674 39410 39970 47839 32308 22926 232~? 2?067 25558 23054 26319 200,Q 3
n 28696 31722 33936 34902 41902 27 990 19690 19003 23669 21353 19306 7L?'1O
22 13168 24335 265"18 28968 30257 35$98 23613 q499 15119 18343 16653 U9S6
23 736B li552 2UO? 23060 25514 26497 316$1 19964 11105 13209 .l5293 U63.\.

74+ 16852 37146 ~n~;14 1'9930 19554 116990 41455 27213 lO06 30377 285S7 34')28

IOTAl. NO 709789 721360 698550 665895 600474 627337 482453 ;'94443 "30817 i! 2TriOl 26738"1
SPS NO 392479 3913631 391481 380684 358788 449893 358936 314111 250447 226560 190201
"rOT.8!OM ')<1i)7.77 'i7G504 %S03'! 596314 472557 665016 445737 3S8347 JHl17:) 295488 221.'/30
;;::is IlIOM 314;'87 402126 391756 426476 342837 5')19'30 3h12:1 311825 248712 267253 19.1328



Table 6.26

fUfi'~in9 re{n'lt~ent tiei~nts

older ,3~

ce'ltral ,~;}

y[unger .30

SHOT fHens! sOfedds~eet version 3

Ii-M ~ ,00
e.~(d) l.OG

e~p!dW J.OO
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le~r Land f'ecr: Wtj YiB Hdnq ~{l'! Est'1 Est'j Ad'IEsl'd Est'u
-;ngs Ind!!l ;~de~ Rd~i" -c,ver Proofi Pr~dn SilC, H;)] Expl Ldr~

Bj~t.r BiOQ -inq:
]'rn 32 ,J,} .70 107
F79 26 .SO .10 " ")Hi\' " .31) ,70 I! Ii
:951 --:1 ,30 .70 i" 70
1m I! ,30 ,11) 15 " 5:3 " 19
:qB3 19 .30 .70 21,· ]2 15 t3 50 IS
ml, " ,:;0 .70 4q :s 18 n SQ I'19B5 ~9 ,3(' .10 31 " 1b " " ~6

J99b ao .30 ,iO 3E " l' !(i(l n l'
19&7 <:i ,30 .70 10 13 " so 93 IS
InB " .3t .10 22 13 'Ie 13
';8~ H .3'-' .70 .,~ 23 n 13
mo .3;) .j!; 11 13 15 23
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.Tab] e 7 GREENLAND HALIBUT in Sub-areas I and II .
Nominal catch (t) by count~ies (Sub-area I, Divisions
IIa and lIb combined) as o~ficially reported to ICES .

'c::9untry 1979 .1980 -1981 19"82 -1983

D.enmark
Faroe Island-s 3 8
France 8 67
German .oem.Rep. 3,488 2,080 1,358 1, 153 1 ,-913
Ge:t~anYl ,F,?d .R.ep. 481 303 128 18 130
Norw~y 2,843 3 r 157 4,201 :3,206 4,883
,Poland W6
UK (Engl. & .Wal.es) 5' 26 , 10 2
UK (Scotland)
I,J~SR 10,311 7,670 9,27,6 12,3'94 1.5 , 1-52
otl~ers 21 fIB 38

.Total 17,312 13,284 15,0'18 16,789 22,147

Coun,try

flenmar;k
Faroe IslanQ-s
Fr~nc,e

German Dem.Rep.
Germany, Fed~Rep.
i9'o~~ay-
Poland
UK (Engl.& Wales)
O~ (Scotland)
USSR
Others

T.qtal

19.84

138
2,089
. 76
4,376

23

15, 181

fl,883

1985

23'
3,807

1.93
5,464

5

10,237

19,945

42
13

2,65~

5'
7,8~-9

10
;1

12,2QO

22,854

1987

+
7'

13
1,8,55

1.69
7,2.62

61
20

9,'733

19,170

24 2

109 2

713
27

8.9.25

82
2

9,430

19,312

figu:tes.
to Norwegi~n Authorities.
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Table 2 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries in Sub-area I as officiallY reported to
ICES.

Country

Germany, Fed.Rep.
Norway
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

1979

727
36

182

945

1980 1981

19
490 641

12 5

100 564
1

602 1,230

1982

505
8

200

713

1983

490
1

196

687

1984

593
17

81

691

1985 1986

1
602 557

1 5
1

122 615

725 1,179

1987 19881

2 4
984 1,751
10 7
+

259 420

',255 2,182

lprovisional figures.

Table 7 3 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries in Division IIa
as officially reported to ICES.

Country

Faroe Islands
France
German Oem.Rep.
Germany, Fed.Rep_
Norway
Poland
UK (Eng1.& Wales)
UK (Scotland)
USSR
Others

Total

Country

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

1979

3

787
481

2,051
4

11

6,929
21

10,287

1984

138
189

76
3,703

5,459

9,566

1980

570
303

2,529

9

2,014
48

5,473

1985

239
82

172
4,791

2

6,894

12,180

1981

8

18
109

3,077

4

2,031
37

5,284

1986

6
13
55
42

6,367

5
1

5,553

12,042

1982

8
73
18

2,487

2

2,459

5,047

1987

13
12
63

5,706

44
10

4,739

10,587

1983

67
14

130
4,257

5,031

9,500

24'
1072

130
15

7,010

56
2

4,002

11,346

~provisional figures.
As reported to Norwegian authorities.
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Table 7 4 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries in Division IIb
as ,officially reported to ICES.

Country

Denmark
Faroe Islands
France
German Oem.Rep.
Germany, Fed.Rep.
Norway
Poland
UK (Engl.& Wales)
USSR

-Total

Coun-try

Denmark
Faroe Islands
:France
German Bem.Rep.
Germany, Fed.Rep.
Norway
Poland
VE (Engl.& Wales)
UK (Scotland)
U-SSR

Total

1979

2,701

65
102

12
3,200

6,080

1984

1,900

80

5

9,641

11,626

1980

1,510

138

5
5,556

7,209

1985

3,725
21
71

2

3,221

7,040

1981

1,340

483

6,681

8,504

2,604
16

945

+

6,032

9,633

1982

1,080

214

+
9,7.35

11,029

-1987

+
7
2'

1,843
104
572

7
10

4,735

7,278

1983

1,899

136

+
9,925

11,960

583
8

164

19
+

5,008

5,784

_~ Provisional figures.
As reported to Norwegian authorities.
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Table 7 5 GREENLAND HALIBUT in Sub-areas I and II.
Catch per unit effort and total effort.

Year

USSR
catch/hour
trawling (t)

RT2 PST3

Norway
catch/hour

trawling (t)
Vessel 2-07

Average
CPUE

Total effort
(in '000 ~rs

trawling) CPUE 7+

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988'

0.80
0.77
0.70
0.65
0.53
0.53
0.46
0.37
0.37
0.40
0.39
0.40
0.27
0.21
0.23
0.24
0.30
0.26
0.26
0.27
0.28
0.23
0.25
0.20

0.51
0.56
0.41
0.32
0.35
0.33
0.36
0.45
0.40
0.41
0.52
0.42
0.50
0.30

0.37
0.37
0.39
0.34
0.34
0.21
0.26
0.31
0.33
0.39
0.34
0.31
0.37
0.35
0.34
0.31

0.80
0.77
0.70
0.65
0.53
0.53
0.46
0.37
0.37
0.39
0.39
0.37
0.31
0.21
0.25
0.28
0.32
0.33
0.30
0.29
0.33
0.29
0.30
0.26

0.45
0.45
0.38
0.27
0.31
0.32
0.35
0.42
0.37
0.36
0.45
0.39
0.42
0.31

169
172
116

81
97
97
97
93

117
69
48
43
40
60
61
44
59
46
62

0.50
0.43
0.33
0.36
0.36
0.37
0.34
0.26
0.17
0.18
0.24
0.27
0.36
0.31
0.29
0.37
0.31
0.33
0.26

~ Provisional.
Side trawlers, 800-1000 hp. From 1983 onwards, side trawlers

3 (SRTMl , 1,000 hp.
4Stern trawlers, up to 2,000 HP.
Arithmetic average of CPUE from USSR RT (or SRTM trawlers) and
Norwegian fresh fish trawlers (vessel 2-07, 250-500 ·GRT) '.

SArithmetic average of CPUE from USSR PST and Norwegian fresh fish
6 trawlers.

From 1981 onwards based on average CPUE type B.



G~EENLAND

No.rwegian
mj,llions)
I-Ib) .

HALIBUT in Sub-areas I and II.
survey indices (numbers in
inthesv,alb~rd ~rea tD~vision

Yea,;r Total index Index _fish <20 em

·1981 20.1 2. 1
1982 26.0 0.7
-1983 26. '7 5.9
1984 36.6 3.2
1985 39.5 1.6
1986 19.5 0.1
1987 18.5 1.0
1988 39.3 2.5

Table ;lJ Turringdata.

~'E~~~~ ~~~~~~~
,U$SR' NORWAY EFFORT (hou'rs trawl,ill_g)

;( i-n numb!,!'rsci:t age}.

102
NORWEGIAN TRAwL~CPUE

79,~8

.1,1
3,15
3542, 1. 4. " 2" 123, 66, 53, 32, 64, 55, 24, 6, 1
5029, " " " 14, 95, 90, 55, 25, 107, 6'4, 39, 63, 7
8936, " " " 89. ~63, 148, 103. 110, 183" 109, 128; 39, 18
8077, 7, 81, 172, 192, 252, 206, 129, 14.2 , 1?2, 100, 83, 23, 13
14476, " 1, 59, 30, 154, 336, 295, 333, ,129, 60, 95, 15.7, 26
14116, " " 11, 70, 193, 219, 268, 241; 128, 193, 91, 112, 37
14768, " " " 40, 169, 239; 438, 379, 269, 199, 90, 70, 40
15774', " n. 32, 202, 308, 265, 244, 361, 223, 202, 149, 202, 159
12333, " 25. 234, 446, 821, 375, 117, 188, 92. 46. 92. 1. 1
16?26, 1, 38; 461, 794, 1123, i15, 295, 73, 25, 54, 1, 26, 8
USSR TRAWL
79;88
1,1
3,1:;
29460, " 423, 1336, 2459, 2145, 870, 266, 168, 63, 17, 1, 1, 1
2}242 , 1. 63, 484, 91~, 118:2. 989, 733, ~5g, 218, 94. 99, 26, 31
25:767, 589. 1018, 1684, H>13, 1439; 677, 307, 246, 173, 136, 159, 59, 17
2754~, 37, 427, 1029, 1184, 931, 911 , 1240, 1015, 651, 365, 219, 78, 27
38445, " 246, 828, 1469; 1550, 1905, 1193, 896, 583, 428, 153, 46, 25
'37027, 1, 32, 807, 3235, 2801, 1513, 683, 823, 410, 111, 62, 6, 1
1%87, , 27, 559, 2363, 1868, 828, 382, 47Q, 242, 68, 27, 3, 1
290<18, 1, 455, 1214, 2732, 2116, 968, 592, >124, 160, 95, 39, 2, 1
19466, " 249, 797; 2128, 1796, 847, 40.1, J8G, 160, 87, 30, 10. 1
3H.B, " 80, 279, ISle, 1665, 1029, 632, 482, 2t:4, 102, '7, 7, 5
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Module run at 17.34.49 23 5l:PTEHBER 1989
OISAGGREGATEO Os
LOG TRANSFORMATION
NO explanatory variate (Mean used)
Fleet 1 ,NORWEGIAN TRAWL-C?UE, has terminal q estimated as the mean
Fleet 2 ,USSR TRAWL • has terminal 'l estimated as the mean
FLEETS COMBINEO BV •• VARIANCE ..

Regression weights
, 1.000, LOaD, 1.000. 1.000, 1.000. 1.000, 1.000. 1.000, 1.000, 1.000,

Oldest age F " 1.000'average of 5 younger ages. Fleets combined by variance of predictions
Fishing mortalities

Age, 79, SO, 81, 82, 83, 84, 85, 86, 87, 88,

3, .004. .002, .028, .002, .009, .000, .004. .019, .001. .005,
4, .048. .014. .052, .028, .053, .001, .016. .048 • .070, .005,
5, •128, .049, •117. .073 • . 097, •049 • .048. .073, .073 • .189 •
S, .242. .085. .164, .121, .134, . 331, .201. .169, .169. .200,
7, .309, .183, •191. .149. .204, .355, .378, .279, .259, .251 •
8, .197, .232. .141, .167, .405, .322. .260. .385, .276 • .221,
9, .147, .216, . 116. .329. .301, .315. .251. .289, .312 • .282 •

10, .133, .193. . 143, .463, .464, . 394 • .541, .414, .337, .650,
11, .217, .308, .289, .403. .490, .410, .342. .554, .244 • .310,
12, .317, .302, .372, .519, .409, . 432, .438, .407, .399. .320,
13, •27P. .564, .842. .590. .493 • .231, .353, .799, .289, .460,
14, .193, .703. .785, .568, .862, .504, .238. 2.404, .338. .340,
15, .226, .414, .486, .509. .544, .394, .382. .916, .321, .416,

Log catchability estimates

'" 5
F1 eet, 79, SO, 81, 82, 83, 84, 85, 86, 87, 88

---'--'--'--'--'--'--'--'--'--'--1 No data for this fl eet at this age
2 •-12 .85 ,-13.49, -12.42,-13 .08 ,-13.52. -13. 67, -13. 71. -13.22, -12.91.-13.21

SUKMARV STATISTICS
F1 eet , Pred. , SE('l) .Part ial.Raised. SLOPE SE ,INTRCPT, SE

q F F Slope ,Intrcpt

---'---'--'---' ,1 • No data for this fleet at this age
2 .-13.21 .427 • .0577 .1884, .OOOE~OO, . OOOE~O(), -13.207, .129
Fbar SIGKA(int.l SIGHA(ext,l SIGMA(overall) Variance ratio
.1BB .427 0.000 .427 0.000

Age 6
Fll"'-t, "1:-14.39: -15 .39: -13.97: -13.16: -15.72 ::],4.63:=15.48:-14 .25: -13 .10: -12 .47

2 ,-11. 96, -12.74, -12 .14, -12.57, -12 .80. -11. 76.-11. 69, -12. 26, -11. 99. -12.47

SUMMARY STATISTICS
Fleet, Pred.• SE(q),Partial,Raised, SLOPE

q F F
SE ,INTRCPT, SE

Slope ,1ntrcpt

--,-:~: 1.154: .0106 : .0336:'--,~OO"-O~E~'O"-O, .000E+00:-14.256:-:m
2 .-12.24 ••416, .1523 •. 2527. .OOOE+OO, .000E+00.-12.238, .125
Fbar SIGMA(int.) SIGMA(ext.) SlGMA(overal11 Variance ratio
.200 .391 .644 .644 2.708
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Table 7.8 (cont'd)

Age 7
Fleet, 79, 80. 81, 82, ", 84, 85, 86, 87, 88

-,-;-1'2.45: ~13.08: -12 .74 ::ri":52:-13. 65 :::J:3.45: -13.29::rr:u:-12 •24 : -12 .11
2 ,-11.71.-12.09,-12.10, -12.44.• -12.32 ,-11. 73. -11.17 ,-11.80,-11. 91.-12 .36

SUMMARY STATISTICS
Fleet. Pred. ,SE(q),Partial,Raised, SLOPE

, F F
SE •INTRCPT. SE

Slope • Lntrcpt

--,-:-12.87;---:555: .0427 : .1179:'--.OO;;;OO~'~'0~O: .OOOE+OO:-li.865:~
2 ,-11:.96 • .402, .2000 •. 3722, .OOOE+OO, ,OOOE+OO,-11.965, .121
Fbar SlGMII(;11t.) SIGMA(ext.) SIGMA(overall) Variance ratio
.251 .325 .546 .546 2.814

AgeS
Fleet. 79, 60. 81. 82, 83, ,84, 85, 86, 87, 88

'"'--T: -12. 72 :-12 •69: -12. 90::rr::ss: -12 •40 :-12. 87 :·-12 .82 :-12. 37::U::ZS::u:2ii
2.-12.26,-11;82,-12.44,-12.30,-11.64,-11.90,-11.86,-11..59,-11.89,-12.56

SUMMARY STATISTICS
Fleet, Pred. SE(qj,P;3;rtia1.~i-sed, SLOPE

q F F
SE • INTRCPT, SE

Slope ,Intrcpt

--,-:~: .259: .0555 : .1li32:--."OO~0""~0~f): .OOOE+OO:-12.5B5: .078
2 ,-12.04 , .340••1853, .3735, .OOOE+OO, .OOOE+00.-12.035, .103
Fbar SlGMA-(int.) SIGMA(exL) SIGMA(overall) Variance ratio
.221 .205 .399 .399 3.·75'5

Age 9
Fleet, 7-9. BO, 81, 82, ", 84 85, 86, 87, 86

--,-:-12.33: -12. 90::U:SO::ri:'56:~:=12.'09. -U.78: -12. 44:-12.44:=12.'35
2 _. -12 .83.-11.84.-12.76.-11.52.,-11. 9B.-12.12 .-12.2) . -12 .16.-11. 66. -12.23

SUMMARY STATISTICS
Fleet, Pred. , SE(q),Partial,Raised, SLOPE

, F F

r- --- .

SE ,INTRCPT. SE
Slope • Intrcpt

--'->12.41 :----:336: ,0675 : .2667:'--.oOO;;;0~'"'0~0: .000E+OO:-12.409: .101
2 ,-12.13 , ,443••1693 ••3123. .OOOE+OO. .OOOE+OO,-12.132, .134
Fbar SIGMA-Onto) SIGMA(ext.) SIGMA{overall) Variance ratio
.2.82 .268 .760E-01 .268 .081

Age 10
fleet, n, ~, n, ~, M, 84, ~, 86, 67, ~

~~1~:-12.49::rr:1I:::r2.45:-11.95:-11.65:-12.08:--11.22:-11.55:-11.99:-12.60
2 .-12.95. -11.98. -12.70 ,-11.21,-11.64, -11.82. -11. 29 .-12.01, -11. 73.-11. 35

SUMMARY STATISTICS
Fleet, Pred. ,SE(q).Partial,Raised, SLOPE

q F , F
SE ,INTRCPT, SE

Slope .Intrcpt

--,-~:=i.:2.1l:----:sas: .0909 :1. 0560:'--."0"0"OEc,-0"0':·-c.0°0"0°,."0"0:-12.111: .177
2 ,-11.87 , .607••2205 ••3879. .OOOE+OO. .000E+OO,-11.868, .183
Fbar SIGMA(int.) SIGMA{ext.) SIGMA{overall) Variance ratio
.650 .422 .501 .501 1.405



Page 7.9

Title: GRfENLAND HALI8UT IN FISHING ARCAS 1 ,\ND 11
At 20.32.25 24 SEPTEMBER 1989
'frolll /8 t.o 88 on -'.Iges 3 to 15
wilh Tel-min-'.ll F of .350 on ,lye 8 and I'erminal S of l.000

In"it'ial sum of squared residuals WaS 199.406 and
filldl sum of squan,·d residuiJls lS 100.203 aftfr 60 iter;-)tiol'ls

MaLr"ix of Residual::.

-----~~----

Yf"ors 78/79 79/80 80/8J 81/82 82/83 83/8·~ 84/85 85/86 a6/8? 87/88 !'ITS
c\ges
3/ 11 -1.329 .85~ .. 944 2.536 -1.054 4.131 -4.986 -.316 .621 .545 .001 .001
4/ 5 -1.188 .1. 331 -.8<'16 1.357 .275 1.373 -2.5S3 -·.063 .6'70 .4'79 .000 .010
5/ 6 -.513 1.577 -.107 1. 479 .681 -.055 "·.442 -.056 .036 .205 .000 ,10(1
6/ 7 -.488 .841 '·.375 .924 .069 ... 539 .302 .240 -.227 ,1'28 .000 I.ClOO
7/ 8 -.059 ,456 .270 .522 -,777 ",490 .215 ,211 -.213 .236 .000 1. DOl!
8/ 9 .176 ... 104 .591 -.526 -.518 .207 .016 .- .101 -.OGO -,024 .000 1.000
9/10 ,6"63 ,157 .8m -.547 .342 .122 ... 185 ,008 .006 ... 093 ,000 1. 000

10/.11 -.323 -.887 ··.493 -.744 .166 .042 .. .l.l9 .1'15 .132 .028 .000 1.000
11/12 .007 -.209 -.044 -.028 .270 .204 - .140 ~.047 .221 -.239 .000 1. 000
12113 .016 -.353 -.753 .on .3511 .424 .013 ".336 .014 -.050 .000 1. 000
13/14 ,777 -.544 .219 1.350 .262 .140 -.237 -.983 .918 _.. 045 .000 .100
14/15 -.415 -1.212 .176 .668 -,122 .436 ... 395 -1.660 2.400 -.691 .000 .010

.001 ,001 .000 .000 .000 .000 .000 .000 .000 .000 11.278

WIS .100 .100 .100 .100 .100 1.000 1.000 l.000 1.000 1.000

Fishing Mortalities (F)

78
f·values .4174

79 80 81 82 83 84 85 86 87 88
!'-lialues .1790 .1871 .1855 .2775 .3495 .3570 .3215 .3756 .3083 .3500

Selection-at-age ($)

3 4 5
S-values ,0071 .0584 .20n

, 7 8 9 10 11 12 13 14 15
';"vill ues ,6165 .9684 1.0000 ,9j2G J. ~.i986 1.3H3 .t.4118 1. 4P50 1..70"18 .l ,0000 ~

~
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Table 7.10 Percentage of mature GREENLAND HALIBUT
by age. Dat'a from the USSR for the years
1983-1987.

Ar:je Average
y'ears 1983 1984 1985 1986 1987 1983-1~Hi7

4 0.04 0.06 0.05
5 0.15 0.57 0.18 0.23 0.20 0.27
6 0.29 0.69 0-.43 0.49 0.46 0.47
7 0.56 0.62 0.63 0.52 0.70 0.61
B 0.85 0.61 0.77 0.62 0.74 0.72
9 0.94 0.61 0.92 0.80 0.91 0.84

10 0.96 0.74 0.97 0.88 0.96 0.90
11 0.99 0.92 0.97 1.00 1.00 0.98
12 1.00 0.92 1.00 1.00 1.00 0.98
13 1.00 1.00 1.00 1.00 1.00 1.00
14 1.00 1.00 1.00 1.00 1.00
15 1.00 1.00 1.00
16 1.00 1.00 1.00



Table 7.11 Virtual population Analysis.

GREENLAND HAL1BUT IN FISHING AREAS I AND IT

CATCH iN NUMBERS UNIT: thousands
----------------

1970 1971 1972 1973 1974 1975 1976 1977 1978 ],979 1980 1981

3 1 I 1 1 I 22 1 62 78 88 64 664
4 34 1 461 19 276 334 98 755 532 887 275 1146
5 526 80 1109 212 917 840 830 2037 1897 2218 731 1896
6 2792 4486 3521 1117 2519 2337 2982 3255 3589 3155 1138 1917
7 10464 12712 9605 3923 6204 6520 5824 4200 4118 2727 1665 1919
8 18562 12283 6438 3515 3838 4118 5002 2524 2355 1234 1341 933
9 10034 6130 2775 2551 1834 2265 3000 1610 1509 49~1 944 484

10 6671 4339 1734 1919 1942 1654 1350 1104 946 319 473 448
11 2517 2703 1368 1536 1622 1857 915 1062 934 296 51J 482
12 1250 1660 1234 1127 1338 1536 1212 858 438 243 275 380
13 616 1044 675 716 734 1122 698 595 349 103 242 184
14 1104 300 200 251 531 600 526 384 147 45 145 150
15 266 123 40 70 137 270 254 93 83 30 62 47

16' 15 20 40 56 79 98 104 87 29 21 16 15

TOT Al 54852 45882 29201 17013 21972 23573 22796 18626 17014 11851 7882 1086'S

1982 1983 1984 1985 1986 1987 1988

3 48 3lo1 0 88 141 50 5
4 551 1212 36 461 985 435 230
5 1304 1543 915 1219 1672 1212 894
6 1494 1864 3698 2874 3335 2972 2505
7 1276 1851 3350 2561 2712 3572 :·1098
8 1208 2287 1938 1548 Ei31 1746 2063
9 1493 1491 1064 972 1128 752 1166

10 1258 1228 1191 1037 997 828 848
11 838 713 602 614 530 362 474
12 502 488 340 363 434 202 309
1:3 324 247 171 161 314 186 131
14 108 201 132 120 305 63 138
15 43 51 41 55 232 7 46

16+ 3 13 30 8 7 0 ()

TOTAL 10450 13503 13508 12081 14323 1na7 U907 ~

~



Table 7.12 V1rtual population Analysis. ;;
~

GREENLAND HALIBUT IN FISHING AREAS I AND II

MEAN WE1GHl AT AGE OF THE STOCK UNIT: kilo9ram

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981

3 .200 .200 .200 .200 .200 .200 .200 .700 .200 .300 .200 .200
4 .441 .441 .441 .441 .441 .441 .441 .441 .441 .600 ,482 •~;OO
5 .567 .567 .567 .567 .567 .567 .567 .567 .567 .900 .702 .660
6 . 737 .737 .737 . 737 .737 .737 .737 .737 .737 1.200 .872 .840
7 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.500 1..141 1.150
8 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.800 1. 468 1.560
9 1.848 1.848 1.848 1.848 1. 848 1.848 1.848 1.848 1.848 2.200 1.778 2.040

10 2.281 2.281 2.281 2.281 2.281 2.281 2.281 2.281 2.281 2.600 2.302 '2.570
11 2.887 2.887 2.887 2.887 2.887 2.887 2.887 2.887 2.887 3.000 2.664 2,980
12 3.247 3.247 3.247 3.247 3.247 3.247 3.247 3.247 3.247 3.500 3.046 3.430
13 4.303 4.303 4.303 4.303 4.303 4.303 4.303 4.303 4.303 4.100 3.368 4.130
14 4.931 4.931 4.931 4.931 4.931 4.931 4.931 4.931 4.931 4.800 4.285 4.680
15 5.765 5.765 5.765 5.765 5.765 5.765 5.765 5.765 5.765 5.600 5.025 5.810

16' 6.308 6.308 6.308 6.308 6.308 6.308 6.308 6.308 6.308 7.000 6.589 6.590

1982 1983 1984 1985 1986 1987 1988

3 .270 .310 .300 .300 .340 .307 .414
4 .620 .450 .480 .380 .470 .574 .554
5 .690 .750 .630 .600 .620 .109 .740
6 .840 1.040 .960 .890 .920 1.003 .962
7 1.030 1.340 1.180 1.200 1.280 1.266 1.249
8 1.310 1. 570 1.5'30 1.850 1.900 1.683 1. 626
9 1.740 1.970 2.310 2.590 2.480 2.482 2.164

10 2.240 2.730 2.870 3.180 3.110 2.982 2.897
11 2.770 3.290 3.460 3.620 3.350 3.547 3.406
12 3.370 11 .220 3.770 3.950 3.720 3.800 3.66J
13 4.320 4.710 3.990 4.480 4.000 4.560 4.247
I' 5.350 6.080 4.350 4.250 4. lAO 5.007. 4.187
15 5.730 6.000 4.470 4.800 4.500 5.953 4.463

1,j+ 6.600 6.600 4.600 5.000 5.400 5.953 4.463



Table 7.13 Virtual Population Analysis.

GRf,F:NLAND HALIBUT IN FISHING AREAS I AND I I

F!SHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT '" .15---- ......_-._---- ._-

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

3 .004 .004 .003 .027 .002 .011 .000 .0Q'1 .007 .003 .002
4 .026 .048 .015 ,055 .026 ,056 .001 .020 .050 .027 .019
5 .105 .134 .048 .126 .078 .091 .052 .058 .087 .076 .068
6 .258 .241 .089 .164 .132 .145 .309 .218 .211 .207 .210
7 .421 .300 .183 .202 .148 .226 .392 .344 .309 .346 ,325
8 .443 .202 .224 .140 .178 .403 .368 .299 .335 .316 .325
9 .391 .146 .221 .111 .327 .328 .313 .300 .349 .258 .341

10 .388 .125 .192 .147 .436 .460 .446 .535 .537 .439 .486
11 .518 .190 .285 .289 .421 .447 .405 .410 .545 .358 .457
12 .515 .230 .255 .335 .517 .436 .374 .430 .538 .388 ,554
13 .644 ,205 ,356 .633 .499 .489 .253 ,288 ,771 .439 .441
14 .649 .147 .462 ,368 .342 .628 .497 .267 1.292 .318 .641
15 .416 .245 .291 .251 .161 .254 .233 .374 1.139 .074 .382

16· .416 .245 .291 .251 .161 ,254 .233 .374 1.139 .074 ,382

5-10)U .334 .191 .160 ,148 .217 .2"15 .313 ,292 .305 .274 .293
7-11)u ,432 ,193 .221 .178 .302 .373 .385 .378 .415 .343 .387

~

~



Table 7.14 ·Virtual-:Populatlon1Anal%is. w
0

GREENLAND HALIBUT IN FISHING AREAS I AND II

STOCXSIZE IN NUMBERS UNrT: thollS'ilnds

--~-----------------~
BIO!'iASS TOTALS UNIT: tonnes
--- -- ---_.-----
ALL VALUES ARE GINEN FOR 1 JANUARY

1978 1979 1980 1981 198'2 1983 '1984 1985 1986 1987 1988 J.989

3 23629 23627 26700 27069 27653 31633 298J:.l 25325 20339 15504 . 2167 0
4 22}01 20265 20255 22922 22683 2'3757 -2-6"936 25659 21716 17375 131'98 186tl'l Ignored
5 20431 19046 16621 17179 113607 won 193-25 23151 21658 17'779 145[j2 n233
6 16953 15829 1:4341 13629 HOSl 14860 1"4936 15786 18797 17093 14180 11697
7 12840 11276 10708 11290 9957 98.'3'4 11-065 9441 ,10930 13096 11964 9889
8 7073 7255 7187 76n 7943 7390 6753 6434 5762 6904 79"15 7'438
9 5002 3908 5103 4947 5745 5719 4251 4024 4108 3547 4330 4960

10 3153 2914 2906 3520 3810 3566 3546 2677 2566 2495 2358 265'1
11 2'472 .18'41 2213 2064 2615 2119 19·38 1955 1549 129:1 1384 12413
12 1164 1268 1311 1'432 1331 1478 1167 1113 1116 673 777 755
13 ?a5 598 867 874 882 683 822 691 623 56.1 393 384
14 329 355 420 523 39-9 461 361- 550 446 248 311 7.18
15 '2"61 148 264 -2''1.,7 311 2"'1'4 212 189 362 105 lr)~"i 14J

16+ 91 lD4 68 73 n 62 155 27 11 0 0 91

TOTAL NO 116886 108434 108963 113424 115050 120820 121279 117021 10978~ 105471 104895
SPS NO 39614 35854 35921 3705ll 37828 3-7614 36551 35597 36203 34726 33446
TOLB"Imi 97156 1172D1 94187 102$71 .tOit168 1'17b98 Ib9387 105400 Ibs66S 103229 101953
SPS BIOM 57207 63396 54'389 60875 585'36 67107 60877 60454 58965 55949 53468

Average -recruitment ('a-ge 3') 197B~1987: 25,000.



Table 7.15

list of input vari~bles for the ICES prediction program.

GREENLAND HALIBUT
The reference F 1S the mean F for the age group range from 7 to 11

The number of reer·uits per year -is as follows:

131

Year.

1989
1990
1991

Recru-itment

25000.0
25000.0
25000.0

Data are printed 'in the following units:

Number of fish:
Weight by age gf'QUP in the catch:
Weight by age group in the stock:
Stock biomass:
Catch W81ght:

thousands
kilogram
kilogram
tonnes
tonnes

+--- -+---- .,._- -- ---+~-------+----------+--_.... __.- -+-- _.. - _ .. - _.. +- - - -- - --- - +

:: : fishing: natural: maturHy: weight in: weigl'll in:
: age: stock size: pattern: mortality: ogive: the catch: the stock:
+---- }--- --- - - ---+------- -+- -- - ----- - +- -- --- ---+--- - ------ +--- _•• _-- --+

3: 25000,0: .0025; .15: .00: .360: ,360:
4: 22066.0: .020 J ,15: .05: .564: ,564:
5: 17656.0: .073 I .15: .27: .724: .724:
6: 11697.0: .21 .15: .47: ,983: .983:
7: 9889.0: .32 .15: .61: 1.258: 1.250:
8: 7438.0: .32 .15: .72: 1.655: 1.655:
9: 4960.0: .34 .15: .84: 2.323: 2.323:

10: 2651.0: .49 .15: .90: 2.939; 2.939:
11: 1248.0: .46 .15: .98: 3.477: 3.477:
12: 755.0: .55 .15: .98: 3.731: 3.'731;
13: 384.0: .44 .15: 1.00: 4.403: 4.<103:
14: 218.0: .64 .15: 1.00: 4.594: 4.594:
15: 141.0: .38 .15: 1.00: 5.208: 5.208:

16+: 91.0: .38 .15: 1.00: 5.208: 5.208:
+- .. --+ "'-·1-·' .--- ..+~_ . + - __ .. + . +
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Table 7.16

E::ffects. of different lev~l$ of fishing n10rtallty on
catch, stock biomass and spawning stock biomass.

GREENLAND HALIBUT

_.._---~,,
"';

sp,stock:
biomass:

-;

Year 1991Veal' 1990Year 1989
----+-

fac-: r"ef.: stock: sp.stock: : f,K-': ref.: stock: sp.stock: : stock:
, tor: F: b iomas$: b-i amass: catch: tor: F: bi amass: bIomass: catch: biolila%:
+- -- --+-- ----+- - ----- -+- ------ --+--- -- ..+-- .--+- ---_ .. ~_ .. _--- .. -+ ----'-"'--' ...• + - - - .". '-"+ ,,--- --- -+-"

.7 .27: 101: 54 14 .3: .13ifo.1 106 88: 8: 119: 68:
:: .6: .25\fmax : 14: lU: 62:
:: .7: .27!f'med=FS9 : is: 110: 61:
:: LO: .381~hi9h : 20: 104: 56:
:: l.0: .39: ag : 21: 103: 55:

+--- - -+" -----j ------+---_._-_._-+- .---+ -- •.. _+-_ .. _--+--- ._-- .. + .• "-- ... _--+-------+ .._- ._---+--
The data unit of t~l€ biomass and the catch is 1000 tonne::..
The spawning stock biomass is given for 1 Januilry.
The reference F is the hlean F for the age group range from 7 to 11



F i qure2=.J. FISH STOCK SUMMARY
STOCK: North-East Arctic Cod

23-10-1989

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)
and recruitment (A)
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Figure 3.1 (cont'd) FISH: SrOCK' SUMMARY
S'l'OCK: NQ:l'thF'E,,~J.'; Ai'ctic CO,d
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Figure 4.1 FISH STOCK SUMMARY
STOCK: North-East Arctic Haddock

23-10-1989

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)
and recru i tment (Rl
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Figure 4.1 ('cont'd) FISH: STOCK SUMMAR)'
STOCK: No.~th-E,"$t A~ct.ic I{..<!<!()ck

23-10-1989
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Figure 5.1 Landings by gear categories 1977-1988.

North-East Arctic Saithe
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Figure 5.2 Stock and recruitment.
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Table 5.3 FISH STOCK SUMMARY
STOCK: North-East Arctic Saithe

23-10-1989

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)
and recruitment (R)
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Figure 5.3 (cont'd) FISH STOCK SUMMARY
STOCK: North-East Arctic Saithe

23-10-1989
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Figure 6.1A Sebastes mentella.
Length distribution (%) of the landings in 1988
from the USSR and the Federal Republic of Germany.
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30

Figure 6.18 Sebastes mentella.
Corresponding age distributions (%) of the landings in
1988 from the USSR and the Federal Republic of Germany.
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Figure~~ Sebastes mentella.
Age-length relationship for the USSR and the
Federal Republic of Germany landings presented
to the Arctic Fisheries Working Group in 1988.
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Figure 6.3 Sebastes mentella in Divisions IIa and IIb.
Fishing mortality vs. total effort.
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Figure 6.4 Stock-recruitment plot for Sebastes mentella.
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Figure 6.5 FISH STOCK SUMMARY
STOCK: Sebastes Mentella in areas lIA and lIB

23-10-1969
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Figure 6.5 (cont'd) FISH STOCK SUMMARY
STOCK: Sebastes Mentella in areas IIA and lIB

23-10-1989
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Figure 6.6 Sebastes marinus in Sub-areas I and II.

Fishing mortality vs. total effort.
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Figure 7.1 Stock-recruitment plot for Greenland Halibut in Sub-areas I and II.
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Figure 7.2 FISH STOCK SUMMARY
STOCK: Greenland Halibut in Sub-areas I and II

23-10-1989
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Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)
and recru i tment (A)
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Figure 7.2 (cont'd)

STOCK:
FISH STOCK SUMMARY

Greenland Halibut in Sub-areas I and II
23-10-1989
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