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2 INTRODUCTION
2.1 Terms of Reference

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 Suk-areas
I and II.

2.2 Methods Used in the Asgessment

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 exploitaticn pattern. This procedure was
followed for all stocks unless the data base was insufficient or
the results were inconsistent with other information.

3 NORTH-EAS R € _CO SUB-~

3.1 Use of USSR Murman Cod and Norwedian Coastal Cod in the
Asgessment

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-
abkle assessment could not be made on such a basis.

The status of the Murman cod and the Norwegiah 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-
ticn 8.




3.2 Status of the Fisheries

3.2.1 Landings prior to 1989 (Tables 3.1 - 3.3, Fiqure 3.1a)

Final reports of landings for 1987 totalled 523,077 t (Table
3.1). The landings provisionally reported for 1988 are 391,543 t,
excluding both Norwegian c¢oastal cod and USSR Murman cod. The
agreed TAC, which included 40,000 t of USSR Murman cod, was
451,000 +. Thus, about 20,000 t+ of the TAC was not taken. The
landings were 24,000 t below the guantity 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 ip 1989

The agreed TAC is 300,000 t, including 40,000 £ 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 c¢lose to this level, but that only 10,000 + will
be Norwegian coastal cod. This low guantity 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 1is 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 selecticn of di-
rected cod catch or directed Ffishing effort for cod has been
made .,

Cf the eight cuxrent CPUE series shown in Table 3.4, five reached
a maximum and all reached a peak in the mid-1980s. There has been
& 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 longline
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



3.3.1 catch in pumbers st age {Table 3.25)

The c¢atch 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 vyear's assess-
ment. -

For 1988, the catch at age was again calculated separately for
sub-area I and Divisions IIa and IIb wusing 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 IIb. 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, 1longline and handline landings. In the gillnet landings,
g-year olds predominated while cod of ages 5 and 6 were of equal
strength in the Danish seine Jlandings. 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 countxries
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 wei at e in the din: Tab

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 t¢ inadeguate sampling as
these age groups are much less abundant in the landings 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-
clined markedly from 1984 to 1988.

3.4 Survey Results (Tables 2.9-3,14)

Bottom trawl and acoustic surveys conducted by Norway and +he
USSR confirm that the 1984 and 1985 year classes are much weaker
than the 1982 year class and the strong 1983 year c¢lass. Esti-
mates of stock abundance as a whole declined from the mid-1980s
to 1988 and 198%, reflecting both the decline o©f +the 1982 and
1983 year classes and the recruitment to the stock of much weaker
year classes.




3.4.1 Recruitment indices (Tables 3.

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 vyeax
classes produced in +the 1980s, 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 vear's meeting and increased discarding
of small slow-growing cod may also be a facter in the above
rhenomenon.

3.4.2 Weight at age in the stock (Tables 3.15-3.18, 3.27)

Stock weights wused 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 MNovember-December 1%84-
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 tempexature conditions in the Barents Sea and an in-
creased feeding on capelin.

3.4.2 Maturity at age in the stock (Table 3.13)

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 Tuning the VPA to gsurvey results

The available dJdata 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 allccated 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.




The input F on the ©ldest age was the average of 4 yeounger ages
and the final year input F to the ages not tuhed were the average
of the 4 latest vears. 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 yvear classes seems to have resulted in a
new and stable fishing pattern. A separable VPA was run adjusted
_to the F -10.° 0.787 in 198% from the tuning. The residuals and
resulting %isging pattern are given in Tables 3.24-3.25. The re-
siduals 4o not show any clear indications of changes in the fish-
ing pattern Quring 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 4.13-4,1B)

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 198% were
the ones from the separable VPA based on £inal 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.
Populaticn numbers by age, total biomass, the spawning stock num-
bers and biomass from the final VPA are presented in Table 3.30,
inciuding figures for 1989, +thus showing the present state of
stock.

3.6 Predictions of Catch and Biomass
3.6.1 Input varjables 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 xecruitment at age 3 1is 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 ecatch and stock are calculated by assuming
a length increment equal to the average over the last 10 vears
for the years in the prediction, starting with +the observed
length in 1989. The data are the average length at age from the
Nerwegian and USSR surveys. For the ages 9 and older the average
of age 7 and 8 1s used. To calculate the weight in the stock, the
correspeonding average condition factors are used, i.e., the
relationship between the cubic length and the weight.




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

3.6.2 Bioclogical re ints (Figure 3.1

The yield-per-recruit analysis using the 1989 catch and stock
parameters resulted in estimates of ¥ = 0.15 and F = 0.24.
Jakobsen (1989) gives the values of 9 = 0.32, 7. _"% g 46 and
= 0.78 for North-East Arctic cod Fhe latter ggglmates are
Sﬁﬁggantlaily lower +than the walues estimated last year. The
present exploitation level is FBQ = 0.78 corresponding to Fhigh'

3.6.3 E;gjg;Lign§_9I_ga;;h_anﬂ_bigmg§E_1Igblg_3*32;_ziggxgmé*lgl

Table 3.32 shows the expected development of the stock and the
expected catches under various assumptions of F 10 For 1990,
all the blologlcal reference points are 1ncluded but from 1991
only FO 11 . ar and F are given. The recruitment up to
1992 15 basea on oﬁserved 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 F
level, have reduced the stock severely. A reduction in stock %go—
mass of more than 50% has occurred from 1986 to 1989 and the cux-
rent spawning stock biomass is at a historic low level. Recruit-
ment in the most recent yvears for a series of vear classes has
been only about 1/3 of the long-term average and this makes the
stock situation even more sericus. The catches must be kept at a
low level for some yvears to avoid a further reduction of the
stock.

4 NORTH-EAST ARCTIC HADDOCK (SUB-AREAS I _AND IT)
4.1 Status of the Fisheries

4.1.1 Landi ior to 198 Tables 4.1-4. igure 4.14

The f£inal 1landings figure for 1987 was 150,65% t which is very
close to the value used in last year's assessment. The prelimi-
nary landing wvalue 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 f£rom 109,000 t to
44,000 t, while the landings in Division IXIa reached 47,000 t,
the maximum since 1960. TLandings in Division IIb declined but
these are variable and comprise only a small portion of the
total.




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 TAC 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 +o a peak in 171987 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. 1t 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 c¢atch 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 cf
Germany, and the UK were unchanged.

For 1988, age compositions were available Ffor all areas f£from
Norway, the UK, and the Federal Republic¢ of Germany and from Sub-
area I and Division IIa from the USSR. The age compositions of
the small catches by other countries were considered to be the
same as those of Norwegian trawlers. The 1983 year class as 5b-
year olds in 1988 was predominant in all areas and accounted for
63% of the catch in numbers, Haddock of ages 4-6 made up 98% of
the total number.

4.2.2 Weilght at e in e landin Table

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 %. In the 1984-1988 pericd, the average
weights were at a minimum in 1988 for almost all ages. The awver-
age weights of 4-, 5-, and 6-year-old haddock in 1988 were less
than half those in 1984,




4.3 survey Results {Tables 4 4.8-4.1

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 yvear classes. The 1987
year class, as 1-year olds, seemed strong in the autumn acoustic
survey hy 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 guite low and comparabhle 0 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 vwvalues derived
from Norwegian surveys in January-February 1%287-1989, and USSR
surveys (with ages adjusted by 1 vear) 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 maturity ogive was available at this meeting. The USSR
ogive for 1988 was, therefore, used in the VPA for 1988 and 1989
and in the projections.

4.4 Stock Assessment

4_4.1 Tuning the VPA to survey regults

The available data from surveys were updated by informaticn from
the latest year. The USSR surveys 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 §989. The pre-
liminary catch data for 1989 were given by age. Tuning data are
given in Table 4.16.

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, . = 0.403 in 1989 from the tuning. The residuals and
resulting "fishing pattern are given in Tables 4.20-4.21 and the

Y




residuals do not show any clear indications of changes in the

fishing pattern during the years of heavy weighting, i.e., 19385

to 198%.

4.4.3 Final VPA an sent s of the sto Tables 4.25-4.26
Figures 4.1A-41B

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
tit the estimated abundance from the recruitment program.

The F values from the final VPA are presented in Table 4.25.
Population numbers by age, the total biomass, the spawning stock
numbers, and biomass from the final VPA are presented in Table
4,26, including figures for 1989, thus showing the present state
of stock.

4.5 Predictions of Catch and Biomass

4.5.1 Input variasbles to the prediction

The wvalues 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 VP2. Due to lack of new data on maturaticn, 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 vears 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 conditicn factors are used, i.e, the relation-
ship between the cubic length and the weight,

The weights in the catches are taken te 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 198% catch and stock
parameters resulted in F =0.13 and F ax. = 0.24 (Figure 4.1C).
Jakobsen (1989) gives the values of F oW . G.02, Fme = 0.35 and
Fh' h 1,11 for North-East Arctic ﬁaﬁdock. The présent exploi-
tati8n level is Fgg = 0.40.
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4.5.3 projections of catch and biomass (Table 4.28, Fiqure 4.1D)

Table 4.28 shows the expected development of the stock and the
expected catches under various assumptions of F . Only the bio-
logical reference points F and F are tised in the cal-
culations. The recruitment Gp tom?QBZ is gased on observed vyear
classes, but after that a recent, average recruitment is assumed.

4.5.4 comments to the stock situation

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 ARCTIIC SAITHE (SUB-AREAS J AND II)
5.1 Status of Fisher

5.1.1 Landings prior to 19389 (Table 5.1, Figure 5.33)

Revised landings as reported to ICES for 1987 were 91,679 £, an
increase of 21,221 t from the low level in 1986 {Table 5.1). Pro-
visional <reports of landings in 1988 give a total of 114,050 t
compared 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 TAC of 120,000 t.
Landings to date in 1989 indicate that the TAC wili bhe taken.

5.1.3 Effort apnd catch per unit effort

Figure 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 categoxry 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, including 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 jn 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 pericd 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 ogive 1is available for this stock of saithe. 3s in
the previous assessments, knife-edge maturity at age &€ has bheen
assumed .

5.5 Survey Results

An acoustic survey for saithe in October-November was started in
1985. Indices of abundance ¢f 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 0O-group (post larvae) sur-
veys since 1985. 5o far, only the 1985 and 1986 year classes have
recruited to the fishexry, but the estimates from the VPA are
5till unreliable. It is, therefore, too early to make an evalu-
atjion of the usefulness of the O-group indices.

5.7 Fishing M liti 1 VP2

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 toc the 1980-1987 mean. The
results are given in Table 5.6, Fy g 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




in Tables 5.10 and 5.11 and Figures 5.3A 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 and 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
vear classes 1979-1985 of 200 million at age 1 was assumed.

5.8.2 Biological referepce points

Yield and S55B per recruit were based on the expleoitation pattexn
in Table 5.12 and mean wejights 1980-1988. The calculaticns give

F = 0.17 and F = 0.28 (Figure 5.3C). A plot of SSB wversus
rééruitment is showh in Figure 5.2 and from it the following ref-
erence points were calculated: F = 0.25, F = .36, and

F i = 0.47. The low level of F¥. is cause&egy the fact that
1ngfevels of SSB usualiy have proaﬁggd small yvear classes,

5.8.3 Results e prediction (T e 5.13, Fi

Fishing mortalities will increase to ©.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 989 and 1990 fxom the
recent low level 1is caused wmainly by the 1983 and 1984 year
classes, but the spawhing 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.
Comparisong shoulid, therefore, be made only with the assessments
prior to 1988.
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6 REDEISH IN SUB-AREAS I AND IX
6.1 Status of the Fisheries

6.1.1 Landings prior to 1989 - (Tables 6,1,-6.6, Figure 6.53)

Total redfish landings in 1982 were 131,749 &, 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 Schastes mentella fishery in Division IIa.

The peak 1level of landings of 5,396 t in 1%86 in Sub-area I was
exceeded in 1988 when 5,774 t were reported (Table 6.2). Landings
in Division 1IIa 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 £.3).
This is accounted for by a similar trend in the USSR landings.
Landings in Division II1b 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 mentella and ESebastes marinuis based on the reporting
schemes from the different fleets to the HNorwegian fisheries
authorities. The total landings of §. mentella have declined pro-
gressively from 115,383 £ 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 8. marinus increased from 16,366 t in 1982 to 30,199 £ in 1986
but fell to about 24,000 t in 1987 and 1988.

The redfish in Sub-area IV is beljieved to belong to the north-
east Arxctic stock of 5. marinus. The landings from Sub-area IV
have been declining from akeout 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 jandings in 1989

Oon the basis of reports o¢f landings in the early part of the
year, landings expected for the whole of 1989 are estimated to be
18,000 t and 24,000 t for £. mentella and S. marinus, respect-
ively.

6.1.3 Effort and catch per unit effort

Catch-per-hour-trawling data for the 5. 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 S. marinus were available for Norwegian stern trawlers
from 19871 {(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 S. marihus. Total international effort was,
therefore, estimated only in Norwegian units.

6.2 Catch in hers at Aqe (Ta

pata for 1987 were revised, New data for 1983 for §S. mentella
were available for the USSR and the Federal Republic of Germany,
corresponding to 55% and 7% of the total landings, respectively.
The iength distributions of the USSR and the German landings were
similar (Figure 6.1A}, but the corresponding catch~at-age from
these c¢ountries were different (Figure 6.1B). There is nearly a
systematic difference of about 3 years in the age/flength keys
which 1is 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 S. 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 ITa on both the Federal Republic of Germany landings and
on the landings from other countries.

For S, marinus, age-compoSition data for 1988 were provided by
the Federal Republic ¢f Germany and the USSR, accounting for 2%
and 5% of the total landings, respectively. For Nerway, account-
ing for 90% of the total landings, only length compositicon data
were provided. Age reading differences between the USSR and the
Federal Republic ¢of Germany also coccurred@ for §. maxinus (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
avallable. Therefore, and also to be consistent with previous as-
sesments, the age composition of the Federal Republic of Germany
was adopted for Neorway 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 Weight at Age (Table 6.16)

Catch weight-at-age data were awvailable from the USSR for §.
mentella for the ages 9-20 in 1988 and 8-19 in 1989. As 1in pre-
vious assessments weight at age in the stock was taken to be the
same as the weight at age in the catch.

Weight—atilsegth data for §. marinus, based on the relationship
Ww=0.0058L" """, 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




Germany age-length key. However, this produced a large (18%) dis-
crepahcy in the SOP check, and the final catch weight-at-age was,
therefore, raised according to the ratio SOP/Nominal catch.

6.4 Age Tit Table 6. 11

Maturity-at-age ogives from research vessels, sexes combined,
have been made by the USSR for several time periecds. aAn average
maturity ogive from USSR research wessels 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
vear'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 vyears $976-1983. Then, from 1984 onwards, a smcothed running
average of three years has been used.

A maturity ogive was not available for 5. marinus, and as in the
previous assessments, knife-edge maturity at age 15 was assumed.

6.5 Survey Results

Apart from the USSR survey on the spawning grounds of 5. mentella
in 1986-1988, there is no directed survey towards the redfish
species in the 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 syhoptice acoustic survey. However, reliable com-—
parable results from year to year from these investigations only
exist back to 1987, so the time series are toc short to tell
whether the observed numbers axe at a historical low oxr high
level, However, the estimates for 8. mentella show an overall
stabilizing trend, and an increase in humbers 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 randem bottom trawl survey has also been
carried out by Norway 1in September in the Svalbard area. In
September 1986, Norway and USSR started a Jjoint multispecies
trawl/acoustic survey to cover both the Svalbard area and the
Barents Sea.The abundance indices of 5. gmentella 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. marinus 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 7986-1988 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 frem 50,000
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 t¢ be about 111,000 +. However, the surveyed area was in-




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 (Tabhles §.8-6.10)

From the data of the interhational O-group fish survey carried
out in the Barents Sea since 1965, only two vyear 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 5. nmentella (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 shriamp and capelin fisheries, and predaticon on
juvenile redfish (mainly 5. mentella) by the cod stock also con-
tributes to the mortality (Mehl, 1987; Yaraguina, USSR, pers.
comm. ) .

Since S. meptella 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 5.
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 incohsistencies in the USSR survey data,
e.g., the strength of the same yvear class may differ rather con-
siderably from survey to survey. There is no clear ceorrelation
between survey results and VPA, and for socme suxveys, data are
nissing. 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 1980-1%86 (Table
6.10) which were calculated from population fecundity
(Serebriakov, 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 Asgsessment of Sebagtes mentella

6.7.1 Fishing mortalities - VPA ) Tables 6.12-6.13, Fiqures 6.5A-
6.5 :

USSR effort and catch data (Table 6.12) were used &s input to the
tuning method. The results from the tuning method are shown in
Table 6.%3. A separable VPA was then run with Fs adjusted to the
tuning level. A plot was made 0f average fishing mortality (ages
10-15) against total international effort in USSR PST units (Fig-




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 tc be related to a mesh decrease introduced
in 1983, with 1983 as a transitional vyear 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 reasconably well with the CPUE values in Table 6.7. &
conventicnal VPA was made using the terminal populatigns Lrom the
separable VPA to initiate the calculation. Table €.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 oclder. For +he 1%78 and later year classes the
strength at age & 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 clder
ages, the Fs for 1988 were taken as input. The maturity ogive is
the 1988-1989 average calculated from Table §.11. Weight at age
ir 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 x Were es-
timated to be 0.08 and 0.18, respectivel?; and 589 = F ax PTO-
vided that the expected catch for 1989 is correct®” The™Feock-
recruitment plot (Figure 6.4) was used to estimate F, . = 0.55,
F__.=0.16, and F, = 0.04 high

med R low T

Results of the catch predictions are given in Table 6.20 and Fig-
ure 6.5D. 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 biclogi-
cal reference points and for fishing mortality being maintained
at both the 1988 and 1989% level. At the 198% level, 18,000 t is
also expected to be landed in 1990.

6.8 Assessment of Sebastes marjinus

Inspection of the catch-at-age matrix for this stock (Table 6.22)
suggests that there are some problems with the age determinatien
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 geparable VPAs were
made, and based on information from these runs, a separable vVPA
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the Svalbard surveys do not fish bpevond 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 cm 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 1less than 20 cm in the survey include 1 and 2-
vear-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 wvalue in providing an
index of pre-recrult year classes. However, until the reliability
of these suxrvey data can be established, average recruitment
(1978-1987) has been assumed for the catch predictions.

7.7 Assessment
7.7.1 Estimation of fishi mortali

Trawl effort data and the correspending catch-at-age data were
available for Norwegian and USSR trawlers for the years 19%79-
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 Takle 7.8. A sep-
arable VPA was then run with the input terminal F wvalue for age 8
adjusted so that the average F (ages 5-10) for 1988 from the ana-
lysis was egqual +to the average F for that year as indicated by
the tuning. The matrix of residuals from the geparable VPA is
given in Table 7.9. Finally a conventional VPA was run using the
1988 population numbers from the separable VPA %o 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). 1t subsequently fell to about 0.20 for three years before
increasing to about 0.37 in 1983-1987, The value estimated for
1968 is 0.39. From 1981 to 1386, 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 1is 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 shewn in Table 7.15.
Population numbers in 1989 are those calculated by VPA for age
groups & and older. For the 1984 and later year classes the
strength at age 3 has been set equal te the average for the years
19768-1987. The explcitation 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 trawi ang 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 hawve been calcu-
lated using the above data, and the results have been plotted in
Figure 7.2C. The values of F and F are 0.13 and 0.25, re-
spectively. Using the steck- recxul%ment plot in Figure 7.1 the
values of F and F have been evaluated as 0.27 (equals
provided tESE the éggected catch foxr 198% is correct) and 0,92
(close to FBB)' 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 bioleogi-
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 19%0.

8 RECOMMENDATIONS

1) It has been accepted by ICES that the catches of Norwegian
coastal cod not be inciuded in the assessment of North-East
Arctic cod. The USSR Murman cod has se 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 Gxour meeting. The Arctic¢ Fisheries Working
Group, therefore, recom-mends that ICES takes the initiative

to ensure that this problem _is solved in gogd time before
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2) Differences in the age-yeading results between the countries
fishing for redfish 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. The
Arctic Fisheries Working OGroup, therefore, recommends that
ICES arranges a Work-shop on BAge 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 3.1 North-East Arctic COD.
Total nominal catch (t) by fishing areas.

Year Sub-area I Division IXa Division I1b 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 679,373 285,599 262,254 1,187,226
1970 603, 855 243,835 85,556 933,246
1971 312,505 319,623 56,920 689,048
1972 197,015 335,257 32,982 565,254
1973 492,716 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1975 561,701 120,276 147,400 829,377
1976 526, 685 237,245 103,533 867,463
1977 538,231 257,073 109,997 905, 301
1978 418,265 263,157 17,293 698,715
1979 195, 166 235,449 9,923 440,538
1980 168,671 199,313 12,450 380,434
1981 137,033 245,167 16,837 399,037
1982 96,576 236,125 31,029 363,730
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
1988 123,303 199,346 68,894 391,543

'provisional figures.
40,000 t USSR Murman cod not included.




Table 3.2 North-East Arctic COD.
Total nominal catch ('000 t) by trawl and other
gear for each area.

Sub-area I pivision ITa 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 ©33.5 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 -
1978 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 t17.0 146.2 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 60.7 112,38 21.5 -
1986 109.5 48,1 116.3 86.4 69.8 -
19871 126.32 19.8 167.9 77.5 129.9 1.7
1988 107.4 17.5 119.8 88.9 57.7 -

Jprovisional.
40,000 £ USSR Murman c¢od not included.
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Table 3.3 North-East Arctic COD.
Nominal catch (t}) by countries (Sub-area I and Divisions ITIa and IIb combined).

Faroe German Germany, United Total all
Year Islands France Dem.Rep. Fed.Rep. Norway Pcland EKingdom USSR Cthers countries
1960 3,306 22,321 ~ 9,472 231,97 20 141,175 213,400 351 622,042
1961 3,934 13,7556 3,921 8,129 268,377 - 158,113 325,780 1,212 783,221
1962 3,109 20,482 1,532 6,503 225,615 - 175,020 476,760 245 909,266
1563 - 18,318 129 4,223 205,058 108 129,779 417,964 - 775,577
1964 -~ 8,634 297 3,202 149,878 - 94,543 180,550 585 437,695
1965 - 526 91 3,670 197,085 - 89,962 152,780 816 444,930
1966 - 2,987 228 4,284 203,792 ~ 103,012 169,300 121 483,704
1967 - 664 45 3,632 218,910 - 87,008 262,340 3 572,605
1968 - - 225 1,073 255,611 - 140,387 476,758 - 1,074,084
1969 29,374 - 5,907 5,543 305,241 71,856 231,066 612,215 133 1,197,226
1970 26,265 44,245 12,413 9,451 377,606 5,153 181,481 276,632 - 933,246
171 5,877 34,772 4,998 9,726 407,044 1,512 80,102 144,802 215 689,048
1972 1,393 8,815 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 90,894 540,801 238,453 1,102,434
1975 11,309 28,734 %,981 30,037 277,099 7,435 101,843 343,580 1%,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1877 9,167 15,414 3,463 12,763 383,982 1,084 86,781 369,876 17,771 505, 301
1978 5,092 9,394 3,029 5,434 363,088 566 35,44% 267,138 5,525 698,715

1979 6,320 3,046 547 2,513 284,821 15 17,99t 405,846 9,439 440,538
1980 9,981 1,705 233 1,921 232,242 3 10,366 115,194 8,789 380,434
Seain
1981 12,825 3,106 298 2,228 277,818 14,500 5,262 83,000 - 399,037
1982 11,998 761 302,747 287,525 14,515 6,601 40,311 - 363,730
1983 11,106 126 473 1,243 234,000 14,229 5,840 22,975 - 289,992
1984 10,674 1 686 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
1987, 15,036 1 986 7,035 268,004 16,223 10,957 202,314 2,515 523,071

2

1988' 14,478 360 584 2,803 222,844 10,905 8,107 128,600 1,862 391,543

1PrOVisional figures.
40,000 t USSR Murman cod not included.
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Iable 3,4 North-East Arctic COD. Catch per unit effort.

&7

Sub-area I Division IIk Division IIa
Year - " 2 -
Norway’ UK USSR® Norway. UK USSR  Norway ¥ Norway
1960 - 0.075 0.42 - 0.105 0.3t - 0.067 3.0
1961 - 0.07% 0.38 - 0.129 0.44 - 0.058 3.7
1962 - 0.092 0.59 - 0.133 0.74 - 0.066 4.0
1963 - 0.085 0.60 - 0.098 0.55 - 0.066 3.4
1964 - 0.056 0.37 - 0.0%92 0.39 - 0.070 4.8
1965 - 0.066 0.3% - 0.10% 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 - 0.11¢  1.09 - 0. 173 1.2 - 0.056 5.1
1969 - 0.113  1.00 - 0.135 1.17 - 0.0%4 5.9
1970 - g.100°  0.80 - 0.100 0.80 - 0.066 6.4
18711 - 0.056 0.43 - 0.071  0.16 - 0.062 10.6
1972 0.90 0.047 0.34 0.59 0.051  0.18 1.08 0.055 11,5
1973 1.08 0.057 Q.56 0.43 0.05¢ .57 0.71 0.043 6.8
1974 1.75 0.07% 0.8% 1.94 0.106 0,77 1.19 0.028 3.4
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 1.37 0.062 0.52 0.56 0.044 0.08 112 0.037 7.1
1979 0.85 0,046 0.43 0.62 - 0.06 1.06 0.042 6.4
1980 1.47 - .49 0.41 s Q.16 1.27 USSR 5.0
Spain
1981 1.42 ~  0.41 {0.98) - 0.07 1.02 0.35 6.2
1982 1.30 - 0.35 - 0.86 0.26 1.01 0.34 6.4
1983 1.58 - 0.3 (1.31) 0.9%0 0.36 1.05 0.38 1.6
1984 1.40 - 0.45 1.20 Q.78 0,35 0.73 0.27 7.0
1985 1.86 - 1.04 1.51 1.37 0.50 0.90 0.3% 5.1
1986 1.97, - 1.00 2.3% 1.73 0.84 1.36 1.14 4.1
1987 1.77 - 0.97 2.00 1.61 1.05 1.73 0.67 3.3
1938 1.69 - 0,66 1.56 1.36 0.54 0.99 .55 -
;Prellmlnary flgures
3Norweglan data - t per 1,000 t/hrs fishing.
‘Unlted Kingdom data - £ pér 100 £/hrs fishing.
SUSSR data - t per hr fishing.
GNorweglan data -~ t per glllnet boat week in Lofoten.

Spanish datd - t per hr fishing.

Périod sut-area I Divisions IIa and ITb

1960-1973 RT RT
1974-1980 pST RT
1981- PST PST
Yesse] type:

BT = side trawlers, B0O-1000 HP.

nn

PST = Stern trawlers, up to 2000 Hp.
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Takle 3.5 North-East Arctic €OD.
Catch per unit effort in the Lofoten
fishery (gutted weight with head off).

Norwegian vessels

Catceh [kg per man per day worked in the

Year Lofoten fishery (Division ITIa)]
Gillnet Longline Handline
1960 T77.8 148.3 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 62,19 51.5
1965 B81.8 78.3 68.4
1966 121.8 131.9 72.86
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 189.7 366.5 142.1
1974 96.3 146 . 4 63.9
197% 122.0 188.3 96.1
1976 131.4 258.4 134.8
1977 173.2 279.6 t43.5
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 10%.6
1982 199.1 753.4 252.0
1983 308.0 3438.8 134.0
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




Table 3.6 North-East Arctic CCD.
Weights (kg) in Norwegian and USSR landings.

1984 1985 1986 1987 1988
Age
Norway USSR Norway USSR Norway USSR Norway USSR HNorway USSR
2 t.16 0,22 076 0.29 {1.20) 0.22 0.56 0.24 0,53 0.1
3 1.47 0.76 1.47 0.77 1.24 0.63 0.92 0.41 0.57 0.48
& 1.97 1.30 1.%0 .23 1.94 1,15 t.45 0.%92 0,84 Q.82
5 2.53 2.04 2.4% 1,75 2.53 .75 2.24 1.51 1.37 1.33
3 3.13 2,90 3.32 2.64 3.36 2.44 3,04 2.14 2.38 2.07
7 3.82 412 4.1 3.93 4.54 4,09 4.17 2.95 3.7¢ 3.04
& 4.81 5.56 5.01 5.35 5.0 6.1% 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 7.1% 13.55 7.10 9.87 6.73 10.1 6.99 1117 B.64 9.68
" 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 17.29 8.58 12.2% 11.66 17.50 :
13 7.99 19,52  9.73 15.10 9.%4 - 5.58 - 14.23 22.10 H
14 9.74 19.31 9.85 15.30 7.80 27.30 8,27 - - - :
15+ 10.64 22.37 9.26 19.25 8.23 - 10.67 - - -




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

GORTREAST ALC1IC €OD = recruits as 5 srar-olds (inr. data for ages 1 1 D 3 4)

15 33 2 (¥o. of surveys Neo. of years VP4 Colunn Koo )
1957 791 - - - - 12 16 - - - - - - - - - -
1954 919 - - - - 16 2 - - - - - - - - - -
195y 731 - - - - hE 1% - - - - - - - - - -
1963 7% - - - - b 19 - - - - - - - - - -
1941 5459 - - - - 2 4 - - - - - - “ - - -
1952 7ry - - - - 7 4 - - - - - - - - - -
1985 1534 - - - - 2t 123 - - - - - - - - - -
1754 12123 - - - - 49 45 - - - - - - - - - -
1985 10 - - - - 1 1 - - - - - - - - - -
1960 112 - - - - 2 1 n.n? - - - - - - -
1967 127 - - - - 1 1 .04 - - - - - - - - -
143 4115 - - - - 7 1 0.2 - - - - - - - -
1967 1746 - - - - 11 & .25 - - - - - - - - -
197" 1819 23 54 51 42 70 g5 2,51 - - - ~ - - - -
1971 524 7 9 [ 3 37 24 N.77 - - - - - - - - -
1972 $27 5 4 34 15 54 17 9,52 - - - - - - - - -
1973 614 1 5 15 z2 5 T.48 - - - - - - - -
1974 343 1 1 4 1 6 1 n.29 - - - - - - - - M4
1975 440 60 1 Lb 1 93 4 N.99 - - - - - - - 382 797
1974 199 1 1 1 1 4 1 0.13 - - - - - - L5 235 109
1977 t4n 1 1 4 1 2 1 N.49 - - - - - - 29 14 -
1973 159 1 2 1 K 1 3 n.z22 - - 8.6 - - g.0 14 - SE
1977 153 1 1 1 1 1 ¥ 0,40 - 1t.0 16.1 - p2.2 72.2 - 73 1
1922 - 158 1 1 1 1 1 s 0,13 0.7 (1% 1.8 0.1 .0 6,2 3 4 17
1731 30 1 1 1 1 4 4 0,10 .1 5.9 67.2 1.8 5.1 5.4 1 15 174
1982 423 1 ki ) 15 b ] in .57 44 .6 126,06 70.3 4.6 £2.7 74.3 - 516 557
1943 753 # e 1" 745 41 1.4 355.3% 1£2.9 354,10 52.2 133.1 144.0 23¥2 g7 e 1244
1984 - 1 1 Z L) 7 1% 1.5% 1.3 93.0 95.8 2r.0 50.1 A7.0 &9 57% 125
1955 - 5 10 2 3 4 & .48 a2.h 9.3 69.5 3.5 24,2 15.6 2% 57 e
1940 - 1 2 1 1 2 5 1.3¢ 4.5 17-¢ 1.9 3.3 2.6 - 1 23 23
1vral - 1 ] 1 T - - .17 0.7 L. - 0.2 - - 1 7 -
1998 - 1 3 - - - - n.34 1.1 - - - - - - - -
1939 - - - - - - - .34 - - - - - - - - -

USSR Fottom trawl survey, aranm ), age 1

usSa " - " “* 11ip, age t

WMATH o - " i, aya 2

JSSR . " “ - 1Ib, Age 2

Ussa " " " ‘o, age §

USSR " » " " 1Ih, age 4

Taternational N-groun Survey

Norwrgian Barents 543, Bottom trawl surwey, age 1

Nerwaian “ " - " " age 7

farwa)ian v " - - " age 5

Noarwegian Svalkard araa - “ " apa 1

Norwagian " " " " " age 2

Anrwanian " " " . " Aos 3

Morwegian Harents sea Acoustin survey age 1 ™~

dnrwagian N " - " ag= 2 w

forweyian " " “ " age 3
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‘Tabie 3.8 Recruitment analysis for Nerth-East Arctic Cod. "

Analysis by RCRTINX2 of data from file rcrt-data
NORTHEAST ARCTIC COD : recruits as 3 year-olds (inc. date for ages 0,1,2 & 3)

Data for 15 surveys over 33 years

REGRESSION TYPE = C

TAPERED TIME WEIGHTING APPLIED

POWER = 3 OVER 20 YEARS

PRIGR WEIGHTING NOT APPLIED

FINAL ESTIMATES SHRUNK TOWARDS MEAN

ESTIMATES WITH S.E.'S GREATER THAN THAT OF HMEAN INCLUDED
HINIMUM S.E. FOR ANY SURVEY TAKEN AS .00

MINIMUM OF 5 POINTS USED FOR REGRESSION

Yearclass = 1984

Survey/ Index §lope Inter- Rsquare No. Predicted S$Sigma Standard Weight

Series Value cept Pts Value Ertor

R-1-1 L6931 .900 4,504 .5019 14 5.2279  .73731 .78068  .01756
R-28~-1 6931 1.088 4.403 L5412 14 5.1569 68146 . 72535 .02034
R-1-2 1.0966 . 686 4.624 .7451 14 5.3769 +43290 45716 05122
R-2B-2  2.1972 1.114 4,424 L4796 14 6.8713 77091 .84172 015140
R-1-3 2.0794  .552 4.591 . 7879 27 5.7398  .38745 .40340 .06576
R-28-3  2.7726 1.088 3.724 .3849 27 6.7344  ,94394 1.00731 01055
INTOGP .9361 3.038 4,557 .4086 18 7.4005 74860  .85422  .G1467
N-BST1  2.1163 .00 .000 .0080 0 .0000  .0000C 00008 .000CD
N-BST2 4.5433 L423 4,487 6322 § 6.,4093 L57498 67009 .02383
N-BST3  4.5726 ABE 3.932 9732 6 &.0607 .12042 .13451 58147
N-SYT1  3,3322 .000 .00 L0000 O .00G0  ,¢00C0  .OGOOO L 0CQ00
N-S¥T2  3.9338 L7105 3.612 L4487 5 65,3859 .83554 .95443 01175
N-SYT3 4,2195 676 3.536 L5109 & 6.3875 . 70996 .81041 .01629
N-BSAL  4,2485  ,444 4.045 L3319 6 5.9291 1.04217 1.14293 00819
N-BSAZ  6.3613  .447 3.656 5166 & 6.5009  .6201Q 77236 .01794
N-BSA3  A4.8442 474 3.298 8364 & 5.5944 .28871 30607 .11424
MEAN 5.8316 .712i8 .71218  .D2110

Yearclass = 1985

Survey/ Index Sleope Inter- Rsyuare No. Predicted Sigma Standard Weight
Series Value ) cept Pis Value Error

R-1-1 1.3863 .919 4.593 L4833 14 5.8676 L75701 .79189 .01874
R-2B-1  2.,3979 1.129 4,355 5235 14 7.0618 .69813 . 78864 .01687
R-1-2 1.0985  .p92 4,620 L7342 14 5.3805  .44048  .46614  ,0D4830
R-2B-2 1,3863 1.144 4,388 L4626 14 5.8712  .78908 .B82644  ,01537
R-1-3 1.6094  .540 4.618 L8011 27 5.4868  .36778  ,38693  .07010
R-2B-3 1.,9459 1.103 3.662 L3732 27 5.8082 95665 .99892 .014052
INTOGP  1.2413 3.013 4,548 ,5042 18 B.2882  ,73207 .95978  .01139
H-BSTL  4,4248  .000 .000  .C000 O .0000  .00000 .000GO  ,CGOOCO
N-85T72  4.5031 A22 4,491 .6335 5 6.3910 57493 .65829 02350
N-BST3  4.2556 A65 3,932 L8734 5.49130 12041 .13203 60203
N-8YTL  1.5041 .0go .000 .0G000 0000 .00000 60000 . 00000
N-SVTZ  3.3032 701 31.625 .4518 5.9413 83272 .91658 .01249
N-SWT3  2.8094 ,673 3.545 .5123 5.4361 71115 .77372 .01753
N-BSAL  6.4394  ,438 4.071 L3374 6.8906 1.04440 1,27752  .00643
N-BSA2 3.8712 446 3.668 .5157 5,.3951 .59415 74503 .01891
N-BSA3  4,3820 A72 3.308 . .8385 5.37%4 . 28882 .31108 .10845

WG OO

MEAN 5.8058  .70060 70060  .02138




Table 3.8 (cont'd)
Yearclass = 1986
survey/ Index Slopa
Series Value

R-1-1 L6931, 949
R-28-1  1.0986 1,174
R-1-2 L6931 .702
R-2B-2 L6831 1,174
R-1-3 1.0986  .528
R-28-3 1.7918 1.113
INTOGP 8629 2.977
N~BST1  1.7047  .000
N-BST2  2.9285 .420
N-BST3  2.9392 465
N-SV¥T1  1.4586 .000
N-S¥T2  1.2809  .B98
N-SVT3

N-B35al L6831 430
N-BSA2  3.1781  .445
N-B5A3  3.,4657  .469
MEAN

Yearclass = 1987
Suyrvey/ Index Slope
Series  WValue

R-1-1 L6931 ,993
R-2B-1 L6931 1,218
R-1-2 L6931 L7186
R-2B-2 L6931 1.701
R-1-3

R-28-3

INTOGP L1570 2.93:
N-BST1 .5306  .000
N-BST2  1.6292 419
N-BST3

N-SYT1 .1823  ,000
N-5¥T2

N-SVT3

N-B3A1 L6931 .421
N-BSA2  2.3026  ,443
N-BSA3

KEAN

Yearclass = 1983
Survey/ Index 5lope
Series  Value

R-1-1 6931 1.08%
R-2B-1 L6931 1,251
R-1-2

R-28-2

R-1-3

R-2B-3

INTOGP 2852 2.883
N-BSTL L7419 .000
N-BSTZ

N-BST3

N--SVT1

N-SYT2

N-8VT3

N-BSAL

N-BSA2

N-BSA3

MEAN

Tnter-
cept
4,575
4,302
4.614
4,345
4,645
3.611
4.54¢6

.boo
4.496
3.933

080
3.643

4,104
3.682
3.320

Inter—
cept
4,547
4.248
4,605
4,306

4.552
000
4,502

000

4,14¢
3,701

inter-
cept
4,505
4,202

1,562
000

Rsquare

1604
.5059
L7210
L4454
8148
. 3846
L5102
.0900
6354
9737
0000
4562

3450
.5152
8412

Rsquare

.4329
. 4897
L7054
L4299

L5147
0004
L6380

0060

. 3550
5155

Rsquare

L4017
A787

5157
.0ane

No. Predicted Sigma

Pts Value
14 5.2329
14 5,5%11
14 5.1007
14 5.1589
27 5.2248
27 5.6059
18 7.1148
0 L0060
5 5.7272
6 5.3003
0 . 0600
5 4.5342
[3 4,4027
8 5.0960
9 4.2450

5.7774

. 78427
71582
45062
80836
. 34788
92330
71505
, 00000
57552
12050
00060
.82951

1.04721
62914
28913

.65833

No. Piredicted Signa

Pts Value

14 6.,2356
14 5.0918
14 %,1009
14 5.1384
18 5.0117
0 . (600
& 5,1840
[’} .0000
6 4,4374
8 A, 7205
57481

.82192
L73299
46400
82700

70108
.DOGU0
.5v729
00000

1.05175
.70536

67588

No. Predicted Sigma

Pts Value

14 1.2385
14 £.0699
18 5.3844
0 0000
5.7227

.B%320
. 74655

69523
00000

66486

Standz rd
Frror
.834¢8
L75243
. 48908
.BG3E
.324:3

L0154
.81891
LCHOCO
63242
.13420
.goeca

106067

1.24489
.76973
$332¢1

58823

Standzrd
Errar
.87874
rorre
L5064
.82853

76343
L0J0CD
67199

03407

1.25725
81851

67583

Standard

Error

.91804
L&141)

LF313
.00607

66483

Weight

01582
01947
. 04608
01478
07871
01078
.D1644
D30
02756
61208
00000
05
.007i1
.01862
09946

L0237

Weight
07954
03774
223903
0774

10555
G000
L13586
(0000

.03881
-0015%

Weight

L6015
22458

26953
90002

.33672
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Table 3.8 (cont'd)

Yearclass = 1989

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight

Series Value cept Pts Value Errar
R-1-1
. R-2B-1
" R-1-2
R-28-2
R-1-3
R-2B-3
INTOGP 3221 2.836 4,576 5133 138 5.4898 70132 . 75198 .43414
N-BSTL
N-BST2
N-BST3
N-S4T11
N-SVT2 :
N-SYT3 3
N-BSAl H
N-BSAZ
N-BSA3
MEAN 5.7055 E5867 65867 .56586
Yearclass Weighted Internal External Virtual Ext.SE/
Average Standard Standard  Population Int.SE
Prediction Error Error Analysis
1965 5.80 330.37 .28 LAl 5.14 171.00 1.47
1966 5.61 273.39 .28 .28 4.73 113.09 .98
1987 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 .48
1970 7.74 2307.31 .39 -1 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 .81
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 W15 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 W11 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 5.40 272.08 .39 .15 .38
1989 5.61 273.¢5 .50 .11 .22
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Table 3.8 North-East Arctic cob.
Results from the Nerwegian Bottom trawl survey in the Barents
Sea jn January-March. Index of number of fish at each age.

Age
Year 1 2 3 4 5 6 7 8 9 10 Total
1981 0.7 11.0 8.6 16.9 34.1 37.9 4.8 1.0 0.3 115.3
1982 0.f 0.9 16.1 20.4 21.4 16.0 15.8 1.4 0.2 92.3
1983 44.6 5.9 10.8 28.0 31.9 14.3 4.7 3.0 0.% 143.8
1984 355.3 126.6 60.2 19.2 15.6 9.4 3.0 0.4 0.2 58%.9
1985 7.3 168.9 90.3 78.1 5.7 6.3 2.5 0.2 + 369.4
1986 82.5 493.0 356.0 119.0 62.6 8.3 2.1 0.3 0.1 0.1 712840
19587 4.5 89%.3 95.8 229.0 42.0 11.4 1.3 0.4 + + 47137
1988 0.7 17.7 &9.5 52.8 143.0 17.9 3.6 0.6 0.1 - 305.9
1989 .1 4,1 t7.9 38.7 24,5 ®6.7 8,1 0.8 0.1 0.1 161.9

Table 3,1C¢ Horth-East Arctic COD.
Results from the Norwegian Bottom trawl survey ip the
Svalbard Arez ih September-October. Index of number of fish
at each age.

Age
Year 1 2 3 4 [ 6 7 8 9 10 Total
1981 0.1 222 %0 55 1.6 6.1 3.8 0.7 0.4 0.4 49.8
1482 1.5 4.0 22.3 %6 2.8 1.9 2.9 0.4 0.1 0.1 45.6
1983 146 5.1 6.2 9.5 3.0 2.5 1,3 1.6 0.4 0.2 44.4
© 1984 52.2 42,7 5.6 4.2 5.3 2.2 0.5 0.5 113.8
1985  27.0 131.1 74.3 27.9 4.5 7.7 1.4 1.4 0 279.7
1936 3.5 50.1 164.0 44.0 8.1 3.2 1.3 0.3 0.1 - 285.0
1987 3.3 26.2 67.0 94.7 18.1 8.5 0.8 0.1 0. - 215.0
1988 0.2 2.6 15.6 12.8 36.0 11.2 0.8 0.8 0.8 0.2 90.%




Results from the USSR Bottom trawl survey in the Barents Sea and
adjacent waters in November-December {numbers per hour trawling).

Table 3,11 North-East Arctic COD.
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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
1 2 3 4 5 3 7 8 % 10
1981 3 73 58 124 243 270 41 8 3 4 827
1982 1 4 7t 86 93 73 74 5 1 - 408
1983 - 5 17 45 65 33 17 10 2 1 210
1984 2,382 506 174 80 63 46 e 1 + + 3,269
1985 69 878 550 510 10% 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 T 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 1 2 3 4 5 [ 7 8 9 Older
1985: 45 105 895 422 255 83 44 50 39 1,939
1986 &0 53 141 %80 444 183 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

1November—December.
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Tabhle 3,14 North-Fast Arctic COD.

Results from the Norwedlan accustic survey in the
Barents Sea and the Svalbard Region September-October.
Stock numbers in miliions.

Age
Year Total
1 2 3 4 5 6 7 8 9
Sub-area I and Division ITa'
1986 42 96 290 99 45 12 1. - - 587
1987 2 49 42 302 90 26 3 + - 516
1988 5 4 23 14 43 15 9 + + 114
Division ITb
1988 10 68 125 42 19 5 iz - - 281
1987 13 98 329 413 87 33 2 + - 971
1988 + 16 22 24 50 18 [ + + 138
Total
1986 52 164 415 141 64 17 t3 - - 868
1987 15 47 371 715 177 59 5 + - 1,487
1988 5 20 45 a8 93 33 15 + + 252

1Northern part.
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Table 3.15 North-East Arctic COD.
Length {cm) at age from the Norwegian surveys in January-

February 1979-1989.

Age 1979 1980 1981 1982 1983 1984 1985 1986 1987 1388 1989

1 - - - - - - - - 14.5 14.7 12.7
2 - - - - - - - - 21.0 22.5 25.7
3 33.%t 34.2 355 37.6 34.8 35.8 40.3 4.4 31.8 2%9.7 34.7
4 40.0 40.5 44.7 46.3 46.8 49.2 50.8 50.4 4t.1 37.0 40.%
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 04,5 67.4 71.1 70.2 £7.2 58.0 57.1
7 74.7 73.6 69,6 70.8 73.3 79.6 81.8 82.3 81.8 70.1 8.5
8 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 (cm) from USSR surveys
in November-December 1384-1988.

Age 1984 1985 1986 1987 1988

O+ 15.7 15.0 15.2 - 11.3

1+ 22.3 21.1% 19.7 18.2 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

T+ 82.5 83.0 83.0 80.1 79.5

Table 3.17 North-East Arctic COD.
Weight (g9) at age from Norweglian surveyrs
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 ,473 1,570
7 4,920 4,320 3,970 2,708 2,640
8 5,060 5,500 - 4,613 4,940
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Table 3.18 ©North-East Arctic COD.
Wwelght (g) at age from USSR surveys in
November-pecember 1384-1988.
Age 1984 1985 1986 1387 1988
O+ 28 26 25 - 15
1+ 90 80 63 54 78
2+ 250 245 191 182 223
3+ 746 762 508 316 435
4+ 1,187 1,296 1,117 612 789
5+ 2,234 1,924 1,940 1,691 1,373
6+ 3,422 3,346 2,949 2,688 2,609
T+ 5,027 5,094 4,942 3,959 4,465
fable 3,13 North-East Arctic COD.
’ Basis for maturity ogives used in the assessment.
Percentage mature
1984 1985 1986 1387 1988 1989
Age - - _
Norway USSR Nokway USSR Norway USSR Norway USSR USSR USSR
3 - - - - 1 - S - - -
4 1 5 + 1 11 2 12 1 1 -
5 i8 18 13 10 16 9 21 9 3 2
& 32 31 63 33 18 19 a7 23 25 15
7 &9 56 94 59 67 56 72 27 53 39
B 100 90 100 85 100 76 9t 61 79 59
9 100 99 100 92 100 89 74 81 100 83
10 100 100 100 100 100 100 80 100 100

100



Table 3.20 HMorth-East Arctic Cod, Tuning Data.
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3.0
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240.5
278.3
244.0
Norway E

T ARCTIC COD : SURVEY DATA
arents Trawlsurvey

§9.

1.0

9.0
16.1 20.4 21.4

16,0 15.8 1.4
10.8 28.9 31.9 14.3 4.7 3.0
60.2 19.2 15.6 9.4 3.0 0.4
80.3 78.1 18.7 6.3 2.5 0.2
356.0 118.0 62.6 8.3 2.1 0.3
95.8 228.0 43.0 11.4 1.3 0.4
9.5 52.8  143.0 17.9 3.6 0.6
17.9 38.7 24.5 66.7 8.1 .5
arents Acousticsurvey
89.0
1.9
9.0
71.0 86.0 93.0 73.0 74.0 5.0
17.0 45.0 £5.0 38.0 17.0 10.0
174.0 80.0 63.0 46.0 16.0 1.0
550.0 510.0 109.0 48.0 20.0 2.0
1246.0 424.0 225.0 27.0 9.0 0.5
126.0 506.0 128.0 37.0 4.0 3.0
79.0 4.0 179.0 26.0 6.0 G.5
31.0 77.0 56.0 145.0 21.0 3.0
w) /Acousticsurvey
49.0
1.0
10.0
18.1 14.1 5.1 1.3 3.5 0.7
4.3 5.6 7.3 4.7 2.0 0.8
14.2 16.2 8.6 5.0 3.1 1.1
43.0 30.3 40.5 18.8 4.9 1.9
2.1 86.2 16.1 10.6 3.0 0.8
4.0 5.9 42.6 5.4 3.1 0.6
2.5 1.7 7.8 19.0 2.5 0.6
ustic survey
89.0
1.9
10.0
895.0 422.0 255.0 83.0 44.0 50.0
141.0 980.0 444.0 183.0 S6.1 62.0
170.0 170.0 738.0 939.0 67.0 42.0
43.0  161.0 106.0 245.0 3.3 10.0
fort Catch
89.0
1.0
16.0
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ort Catch From here the data is not included in
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1.0
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1268.0 10415.0 12252.0 5376.0 2851.0 6B7.0
190.0 8922.0 17071.0 12106.0 1652.0 825.0
873.0 4294.0 31491.0 13919.0 4923.0 308.0
103.0 2086.0 3919.0 21786.0 411L.0 904.0
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1.0
.0
0.5
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0.5
0.5
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1.1 0.1
0.4 0.3
0.6 9.1
0.3 0.1
0.l 1.1
0.1 0.2
21.0 2.0
18.0 1.0
20.0 4.0
2.0 7.5
a87.0  113.0
540.0 65.0
962.,0 112.0
445.0  173.0
275.0 1901
426.2 163.0
462.0 153.0
5362.0 123.0
the tuning
220.0 24.0
193.0 13.06
151.0 19.0
178.0 3.0
184.0 9.1
174.2 43.0
309.0 93.0
2J2.0 ¥i3.0
267.0 83.0
347.0 46,0
811.0 93.0
267.0 73.0
91.0 100.¢
252.0 11/.0
153.0 7.0
250.0 74,0

4.
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43,
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Tabje 3.21 MNorth-East Arctic Cod.

HModute ran at 10.35.08 27 SEPTEMBE
DISAGGREGATED Qs

LOG TRANSFORMATION

KO explanatary variate (Mean used)

Fleet 1 ,Norway Barents Trawl, nas
Fleet 2 ,Norw2y Barents Acous, has
Fleet 3 ,USSR Trawl/fAcoustica, nas
Fleet 4 ,USS® Acoustic survey, hes
Flest 5 ,TOTAL Effort Catch , has
FLEETS CIMBINED BY -%% VARIANCE A+

Terminal Fs estinated using Laures/s
Rejression weignts:'

- 1.000, 1.008,
Gldegt aje F =
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t.090, 1,000,
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h, 548, .484, 576, 580, 766, 958, 941, .555,
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10, .688, .84%, 1.Mmz2, 700, .va3, 1,395, 1.264, .567,
11, 568, AF6, L4914, L6815, 754, 633, 880, 730,
12, t.262. 296, 737, L5364, 1.50°7, 1.,2m1, .822, 1.000,
15, 640, 1,116, 3%, .58%, .554, .901, 1.008,. .751,
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hge 3
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1 . =907, ~%.56, -B,65, —8.38, ~7.63, —7.30, -7.56, =7.65
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4 . B - . s =6,53, -6.32, ~6.42, -6.43
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-6,59, =b.93, -8.94, -6.56, -6.55, -7.14, -7.52, =7.01
. =F 47, -9.10, -9.0P, -B.27, -F.21, -B.06, ~8,97
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SUMMARY STATISTICS
Flezt , Pred. , SEl{q).Partial,Raised, SLOQPE - 8¢ FINTREPT, SE
» q - , F + F . » Stope - LIntrept
. . . . ’ .
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5. -ta6 L L3562, JABHT , L6237, -An0E+0n, ~NO0E+QN. -1.035, 121
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Table 3.21 {cont'd)
hge 8
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. 885 .239 - 239 .
Age 0
Fleat, K2, M, 84, 25, B6, &7, 88, &9
________________________________________ e P
1 4 fo data for tms flnet At tu1s age
2 , Na data fer thia fleet at this age
I, . m8.96, —B.95, =B.53, =H.67, =R.04, ~7.87, -8.0D
4 . ~5.67, ~5.74, =3.37, ~7.08
5 , m2. 15. =1. 95, =t 58, =1. 49, —¥.Th, 98, ~.96, m1.84
SUMMARY STATISTICS
Fleat ., Pred. . sE(q),Panial,Raised, SLOPE . SE SINTRECEFT, SE
. q . . F ., - Slope SIntrept
_______ [ J—— - ————r [,
1 ., Ke cata for :n\s ﬂ.eet at th\s age
2 . No data for this fleet at tuis age
3, -B.63 , 481, 0002 , L3704, « 000E+00, - MINE+ND, -B.424, 170
4, m5.67 ., 1,721, G042 L2,8542, LO00E+ON,  DOOE+ND, =5.467, L7797
30, =1.56 , W46k, J2TFT , JTEYE, . ONOE+DN, -N00E+DD, =1,561. 155
Fhar SIGHACint.) SIGMA(ext.) SIGMACaverall) warjance ratio
367 328 «330 - 1.m2




Table 3.22 North-East Arctic Coed. Virtual Population Analysis from Tuming.

FISAIN: MIRTALITY COEFFICIENT UNIT: vear=1l HATURAL MORTALITY COEFFICIENT = 20

1967 1963 19 5% 1270 19719 197°¢ 1673 1974 1975 1974 1977 1978
3 030 . 024 023 <41 .12 .3y 1946 L2174 .11 . 166 134 146
4 2155 L 207 222 « 142 L1035 . 167 .200 APh 210 312 . 567 224
5 =187 40P 431 «333 . 229 298 353 537 2522 A7% ) -1-3
6 202 467 5355 571 257 . 345 392 <597 L7021 .57¢ <681 L 847
4 429 40 - 149 +621 .520 316 A27 Sh4 Y «703 696 ~B¥R 345
A T .523 977 o739 « 833 L 670 W GhHA A .IN4 . BRT .9NE L9568
v L350 STTY 1.144 <960 «933 1.133 1010 409 -84 777 1.215 1.290
n . 325 732 . 297 1.10M1 L7772 12238 73R Y A2 AT ABG 7Th -790
kN L399 5% 1155 -599 o B4 1.222 590 738 1.201 314 632 T.R47
12 -9231 . 3E4 751 Sh55 D45 . 877 - 661 629 HTE 1.055% « 247 1.502
15 -Ry2 1.319 SR2Y SA7Y -51% T.013s 435 1.804 1421 2471 1.070 2047
14 . B2 L 7Y PTG A 629 1,057 LEN0 1.1M 9Py 576  B63 1.47¢€
15+ Y- 4 - 755 - 7?79 -7 29 1.7147 600 1.101 979 576 . h53 1.696
¢ 5=10}y 375 . 552 - 809 LT 587 .H73 593 . 561 620 FLT X » 835 «P2Y
C1-14)u . 832 - 755 249 707 629 1,077 . 600 .1 L1779 574 < hES 1.694
1379 T930 1931 19872 1933 1924 1485 1934 1987 1988 1989 1985~ Ry
E) 69 351 L) 64 .27 .1020 (49 -N23 .39 A2y 119 LNie
4 .20y Ady 09 L 201 194 =121 L1468 -1 <125 L7189 L1082 PPy
5 34 - 555 227 . 297 «5N9 . 239 359 480 L6703 451 4217 AR
o 54T 624 L5714 $Hh ] YA #5819 .7506 W50 . 942 .« 555 . H12
¢ - &4l LOT4 .452 <73 e 1.m72 997 F RS 1.M161 1.130 1.157 T340
A L7553 . 703 .06k ] 1.00K T.184 1.101 1.213 e LP33 1. 074 .44
9 1.7255 - 869 1.252 1124 t.rny o205 1.002 <155 1.034 . 789 -85 939
1 950 T.089 WP 2h ALY-T.] R 1.0tY . 7N 953 1.398 1.264 587 1.7¢1
T 1.2%7% 1.314 T2 -563 WA7E 818 -£15 « 754 2637 . 2489 730 - 734
12 1,351 . Bhn s 1,242 A9 737 534 1.3%7 T.2M LE22 1,009 1.716
13 W 3h 3 1.6064 1.415 LAAD T.176 . 5A35 . 599 554 .91 1.n03 . 780 . 7B3
14 t.1mM 1.233 1,082 754 «HRY AT .61 . 9ha 1.N47 .95 JTR2 L 0T
15+ 1.1 1-2533 {.032 . 734 - 63y 738 LE10 244 1.747 993 762 . 299

C 5=-1M)y L7 ek A Y ST . oY .70 . 390 .795 915 . 7ET

£y

C17=14 1y T.1M% 1.237 1072 2734 .69 .38 610 LG T4 7 .09 762
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Table 3.23 HNorth-East Arctic Cod. Virtual Population Analysis from Tuning.

STOCK SIZE IN NUMBERS Y IT: tunusands

3I00A53 TOTALS URIT: tonnes

ALL VALUES ARE GLIVEN FO3 1 JANUARY

1967 1968 1767 1975 1971 1972 1973 1974 1875 1974 1977 1978

3 1292452 109744 111960 197047 404984 IN1S615 1818318 5249956 622028 414210 347712 639572
4 1245222 1927215 135026 37532 154863 324571 799435 1223062 347149 463426 425997 248996
5 45978t 575291 43846 k5951 63618 114402 224811 S356134 610066 2303935 280759 197887
6 132606 314083 46203 546149 L9457 4143y 69546 129279 2565%% 295501 116939 108225
7 82631 335435 161197 2276t2 160060 32034 23077 38479 65738 104132 136954 L8466
8 55975 L4067 48533 611872 10140 77946 19153 12392 20179 25823 42505 559104
9 21701 23371 21593 15721 21455 55549 32650 823% 4230 2170 ar12 14029
10 4512 14609 3791 3827 4923 4971 2397 @733 4431 2761 3nvTé 2120
14 1240 161% 3023 2672 1679 1863 1659 367R 2984 2275 1421 1162
12 557 420 733 779 1087 694 450 753 1121 735 1361 618
T3 Az2n 123 Z34 236 405 516 253 194 328 405 210 R’71
14 74 144 4f) %4 93 198 143 135 26 45 207 63
15+ 26 g5 &1 75 58 65 133 171 b4 132 122 67

TOTAL NO 3297235 2352458 16351662 1035664 763232 1652713 2999025 2487373 1934399 1754028 1365975 1318981
3PS HD #h53¢ 77576 37 431 85331 130050 123993 63838 35223 35414 40367 575613 75834
TOT.REOM 3350551 3973501 3412005 24270156 1842450 2045039 2964045 3064588 2732733 2519814 2146933 1793535
3PS BION 4956213 435671 468438 465926 676839 674924 39171985 232011 2712994 2INN09 312448 400555

1979 19480 1931 1982 983 1984 1935 1986 1987 1988 1989 1990

3 197187 14495 157945 159139 170031 382815 646534 417431 159791  14R418 41799 0
4 452607 155318 111496 126233 122136 136403 307077 348189 653958 125798 118309 33571
5163092 300813 111742 32743 94 509 82353 98607 2146331 234776 445008 85269 84014
L] 82953 Y4228 172659 72782 50359 5073 5n4 P8 56539 109917 11051738 236735 42731
4 379895 39329 41330 B4 546 34448 25409 23375 23136 21517 . 34526 33578 111264
5 i7045 146074 14412 14430 31329 13037 719 7962 7N84 6160 9135 8708
b
a
1
2

13230 6573 5515 4619 4353 2362 3246 1938 1719 2294 1985 2554
1 3162 5222 2258 1555 1229 1303 2102 P42 624 500 354 670
1 L) 1091 14359 483 641 431 388 936 inz 126 i16 396
1 150 150 220 395 Ea g 320 156 172 361 126 43 46
15 113 32 53 93 93 93 125 5 31 89 45 13
14 42 40 5 10 44 25 103 Y 35 19 27 1%
15+ 73 12 2 10 1 25 21 2 13 24 31 22

FOTAL WO 973245 V359278 422096 547140 499501 702457 93993%9 1473399 1190135 BG6A2Z57 527775
3P5 e 37531 29105 24904 113107 4304 ¥5220 mn3iz 72625 1434N6 7NSN SBR&TH
TOT.BIGm 1388429 1238329 10446900 940841 763451 911330 1231204 14459457 1091625 493742 644109
SPEOBIOM 228210 188340 151170 372443 325638 28NS17  28R1ES 238”4446 255652 183571 132708




Table 3.24 - North-East Arctic Cod.

At 11.40.20 19 DCTOBER 1989
from 67 to 8% on ages 3 to 14
with Terminal F of .898 on age 7

Initial sum of squared residuals wa
final sum of squared residuals is

Hatrix of Residuals

Years &67/68  68/69
Ages
34 -.120  -.157
47 5 .183 .573
5/ 8 =414 .550
6/ 7 -.611  -.024
/8 -.312 -.710
8/ 9 -.098 -.57%
9/10 440 227
10/11 .203  -.286
11/12 1.405 254
12/13 001 -.793
13714 L6897 1.350
000 .00
HTS .001 .001
Years 69/70 70/71 71/72
Ages
3/ 4 =313 504 -,001
4/ 5 .327 246 174
5/ 6 .168 626 A3
6/ 7 -.278  ~-.010 -.148
W8 -,823  -.636  -.173
8/ 9 -.312 ~373 .052
9/10 .208 L1254 - 369
19/1% -.160 -.080 -.258
11/12 1.217 -339 .546
12/13 -.066 -.832 -.539
13714 .219 035 -.149
.0og .000 .00o
WTS .001 001 .061
Years 79/80 80/81 8l/82
Ages
3/ 4 670 487 -.470
4/ 5 .444 2321 -2
5/ 6 -.169 .023 -.548
6/ 7 -.185  -.i4l -.361
¥/ 8 -.377 -.586 -.218
8/ 9 -.416 -.683 -.0lé
/10 156  -.063 739
10711 -.463  -.1iS .160
11712 1.039  1.204 585
12/13 JA73 -.a98 124
13714 L0400 10324 1.231
.000 000 .00
WIs 001 001 0oL
Fishing Mortalities {F)
67 68 69
F-values 0524 L7327 1.0466
70 71 72
F-values L8975 .7027 .59406
g0 81 8z
F-values L9630 8545 9194
Seiection-at-age ($)
3 4
S-values .0306 1624
5 6§ 7
§-values 4443 7557 1.0000

and Terminal § of .700

s 226,116 and

73.191 after 120 iterations

72/73  73/74 74775
-.00r  1.131 1.850
2171 2360 1,209
-.006 2192 L322
-.265 ~-,085 ~.200
-1.23% -.463  -.87¢
-.5008 »186 -, 740
530 -369  -.570
-473 -.456 -.332
1.175 -294 .588
.i80  -.809 -.918
.883 -.603 1.564
-000 000 .0gn
.00 001 .61
§2/83  83/84  84/8%
.485  -.003  -,357
467 iz - 157
-.182 -.048 -.324
=279 -aA07 -0347
-.343  -.2727 .089
-.077 084 237
420 378 695
=316 -,106 .138
636 -.023 692
L2000 -.763  -.164
-.503  1.015 -.546
-000 000 -coo
.001 .oo1 .001
73 74 75
.B683 1.0051 1.0606
83 B4 85
.8220 .9364  .8549
8 9 10
1.0105 .5099 .9618

75/78
.355

-.563

85/86

485
008
-.088
-.459
104
.339
356
-.363
~.180
~.358
-Jd13

000

1.000

76
.9630

86
1.0674

11
.5464

758/77

.847
.477
294
-.002
=344
-.236
035
-.853

2153
-.225

.000
.001

86,67

-.324
013
-.035
-.0l4
008
217
-.173
-.036
032
L0
~.433

.0oe

1.000

77
1.1318

a7
1.1718

12
.B687

-2.260

87/88

.0i4
046
085
081
-.085
-, 264
-.164
218
-.057
022
093

000

1.cco

8
1.4161

88
1.0690

13
6388

.oco
.oClL
48/89
-.182 .000
074 .a00
626 .000
085 .000
-.010 000
- 287 000
023 .000
185 000
193 .000
-.377 .000
44 .0ap
L0006 12,505
1.000
79
.9851
89
8980
14
.7000

45




Table 3.25

Titte

NORTH~EAST ARCTIC COD
At 11.40.22 19 OCTOBER 1989
SEPERABLE FISHING MORTALITIES

NI G0~ T B L

16

12
13
14

=
Lo O WD 00~ Oh U B

1967

.0z0
108
.294
501
.662
659
.603
.637
428
575
423
464

1879

.030
.160
.438
744
.985
995
.896
047
637
. 856
629
690

1968

022
.119
326
.554
.733
740
667
705
474
.637
468
.513

1980

029
156
428
.728
963
.973
.876
.926
.622
837
.615
674

1969

.032
.170
465
.791
1.047
1.058
.952
1.007
.676
.909
. 669
.733

1981

029
.155
424
721
.955
965
.B68
918
617
.829
610
668

1970

.027
146
.39%
.678
897
.907
817
.863
580
780
.573
628

1982

.028
.149
.408
695
.919
1929
837
.884
.594
. 799
.587
-644

1871

022
114
.312
531
.703
.710
638
676
454
.610
449
.492

1983

025
.134
365
621
822
.831
.748
.78l
531
.714
.525
.575

1972

.029
153
.418
11
.94t
950
856
905
608
817
601
.658

1984

029
.152
Ale
708
.936
948
.852
901
.605
.813
.58
655

1973

027
141
386
. 656
868
877
.790
B35
561
. 754
555
.608

1985

027
145
.398
.676
.§95
.204
.814
851
.578
277
.572
.626

b i

1974

.031
164
448
763
.009
020
918
871
652
877
645
. 706

1986

.033
.173
474
.807
067
079
971
027
.680
927
.682
747

e

—

1975

.032
172
471
.801
081
072
.965
020
.686
921
678
742

1987

036
.190
-521
.885
172
.184
.066
127
757
.018
748
.20

1876

029
156
428
728
.963
973
876
.926
.622
.837
.615
674

1988

.033
174
A75
.808
1.089
1.080
973
1.028
691
L9282
683
.748

el

1977

.035
.184
-503
.855
.132
144
.030
-089
132
.983
723
792

1989

027
.146
398
679
.898
.907
.817
864
.580
. 780
574
629

1978

-043
.230
.629
1.070
1.418
1.431
1.289
1.362
915
1.230
805
L9391

9%




Table 3.25 (cont'd)

Title : NORTH-EAST ARCTIC COD
At 11.40,22 19 OCTOBER 1989
SEPERABLE POPULATION NUMBERS Units: thousands

1867 1968 1968 1870 1971 1972 1973 1974 1975 1976 1977 1978

3 1367922 283130 213822 310743 526081 1117838 1797894 1817221 924569 345949 229225 519944
4 1200492 1097486 226667 169544 247522 421555 889238 1433380 1442570 732799 275013 181284
5 509814 948783 797712 156564 119979 180793 296234 632265 096125 994156 513084 187345
6 153967 311052 560952 410247 B6031 71889 97461 164904 330623 509116 530626 254060
7 91123 76415 146384 208246 170460 41417 28913 41399 62978 121450 201331 184696
8 52495 38468 30068 42083 69492 69120 13238 9934 123%6 17854 37960 53150
9 17905 22008 15021 8550 13812 27972 21876 4507 2934 3464 5524 9903
10 4208 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 1289 852 574 930 1474 1040 191 117
13 513 246 259 306 507 564 308 221 317 480 369 59
14 118 279 126 109 141 265 253 145 95 132 213 147

1879 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 1361172 583441 140805 106889
5 117923 2B4394 120692 77332 90202 105962 108622 215814 248627 394894 56904
6 8L762 62325 151792 64661 42082 51257 57228 59756 109966 120955 201074
7 71338 31797 24646 60410 26426 18513 20681 23825 21837 37143 44148
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 i127 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 18 103 40
14 19 1z 15 23 51 89 101 63 28 19 43

Ly
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Table 3,26 North-East Arctic COD. Input data to the assessment. Weight (kg) at age in

the catch.
Age
Year
3 4 5 [ 7 8 9 10 11 12 13 14 5+

1982 0.65 1.00 1.55 2.35 3.45 4.70 617 7.70 9.25 10.85% 12,50 13.40 15.900
1983 0.90 i.46 2.19 2.78 3.45 4.70 6.17 7.70 .25 10.85 12.50 13.%0 15.00
1984 1,04 1.88 2.52 3.20 31.97 4.70 &.17 7.70 9.25 10.85 12.50 13.90 15.00
985 t.25 1.56 2.14 3,19 4.18 5.06 6.t7 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.%0 15.00
1987 0.65 1.10 1.%2 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

Jable 3,27 HNorth-East Arctic COD. Input data to the assessment. Weight (kg) at age in

the stock.
Age
Year
3 1 5 6 7 8 9 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 1.9 2.91 3.97 4.70 .17 7.70 9.25 10.85 12.50 13.90 15.00
1985 0.46 0.9t 1.71 2.94 4.17 5.04 €.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.%C 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 Amalysis.

NORTH-EAST ARCTIC COD

CATCH IN NUMBERS UNIT: thousands

1967 1968 1369 1970 1971 1972 1973 1974 1975 1876 1977 1978

3 34467 3709 2307 7164 7754 35536 294262 91855 45282 85337 39594 78822
4 160048 174585 24545 10792 13739 45431 131493 437377 59798 114341 168609 45400
5 69235 267961 238511 25813 11831 26832 61000 203772 225646 79993 136335  §3495
6 22061 107051 181239 137829 9527 12089 20569 47006 118567 118236 52925 56823
/26295 26701 79363 96420 59290 7918 /248 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 9408
10 2329 3657 5092 3248 2434 4572 4499 5607 1555 936 1521 1227
11 687 657 1913 1232 762 1215 677 2127 1928 558 510 913
12 316 122 414 260 418 353 195 322 575 442 271 446

13 225 124 121 106 149 315 81 151 231 139 122 748
14 40 70 23 39 42 121 59 83 15 26 92 48
15+ 14 46 46 35 25 40 55 62 - 37 53 54 51

TOTAL 357179 612679 574026 323792 170057 191622 547596 807885 496126 465946 490951 339809

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

3 8600 3911 3407 8048 3108 7027 19282 16942 5570 3550 721
4 77484 17086 9466 20933 19594  1AL65 38322 55859 100331 19684 14258
5 43677 B198G 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 9548
9 10974 3508 4267 2878 2545 6054 1904 1082 1021 1149 1072
10 1785 3196 1311 708 646 764 1062 559 435 332 338

11 427 678 882 271 229 221 163 455 140 68 55

12 103 79 109 260 74 153 59 124 233 55 25

13 59 24 37 27 58 56 51 29 17 52 22

14 38 26 3 5 20 12 45 12 21 [ 13
15+ 45 8 1 5 5 12 38 1 8 14 15 *

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




“Table 3.29 ¥irtual Population Analysis.

NORTH-EAST ‘ARCTIC COD

0s

FISHING HORTALITY COEFFICIENT UNIT: Year-1 NATURAL ‘MORTALITY COEFFICIENT = 20

1967 1968 1962 1970 1971 1972 1973 1974 1875 1976 1977 1978

3 030 024 .023 .041 021 039 .196 214 084 .166 .134 146
4 .153 . 207 222 .142 103 167 L200 . 496 210 312 .567 .224
5 .181 - 409 481 .383 .229 1298 .353 537 522 478 753 669
3 .202 467 .538 571 . 237 .385 .392 .507 .70% 572 681 .846
7 429 401 789 .621 520 .316 422 445 .703 696 .678 .845
8 673 523 .927 .839 .833 .670 644 .488 704 887 .908 .936
9
10
11

.839 178 1.01ad .860 .934  1.133  1.010 408 (614 L7 1,213 1,290

525 732 .991  1.001 772 1,236 .738 .982 478 464 774 .950

.899 .586 1,156 .699 684 1.222 591 988 1.201 314 632 1.847

12 .631 .384 941 . 455 545 .807 642 .630 .816  1.056  .247 1,502

13 875 1,320 .828 676 .516 1.084 L4310 1.806 1.425 470 1.000 2,447

14 .880 760 980 L710 630 1,090 600 1.100 .980 .580 .660  1.700

15+ ,880 760 .980 710 .630  1.09C .600  1.100 .980 .580 660 1,700

{ 510y .525 .552 808 .728 587 .673 593 561 620 646 .835 .629
(16-14)u .882 . 756 978 .708 629 1.088 L600  1.101 .280 .577 663 1,697

1879 1980 1981 1882 1983 1984 1985 1988 1987 1588 1989 1985-88

3 .049 .031 .024 .064 .020 020 .047 025 035 029 .004 L034
4 4208 129 .08 .201 .196 122 .146 .186 201 .166 L1857 175
5 .348 .365 .229 296 .309 .292 .360 473 564 .485 JA10 471
6 .547 624 514 . 548 483 575 .590 771 .932 .820 680 . 778
7 .659 0674 .852 L7992 771 1,069 .991  1.020 1,067 1.048 814 1.031
8 L7154 700 1.068 .096  1.0606 1,183
9 1.053 .871  1.224 1,123 1.601 1.196
10 .95C G899 1.002 .675 847 996 .689 .95%  1.295 1.088 .965  1.008
11 1,257 .315  1.092 577 .481 815 .594 731 682 L716 514 681
12 1.351 848 L7750 1,243 +303 697 531 1.368  1.108 - 805 .635 1953

091 1.1%2  1.021 971 875 1.069
. 000 2911 .983  1.001 .97¢ 974

—

e

13 843 1.661  1.412 .40 1.117 .398% .530 546 .684 .810 718 643
14 1.100 1.230 1.070 .730 .680 L7740 642 763 1.015 552 .483 743
15+ 1.100 1.230 1.070 730 690 . 740 642 763 1,015 .552 .483 L743

¢ 5-10)U .718 .718 815 738 736 .885 .787 .888 977 202 787
(10-14)y  1.100 1.228 1.070 733 688 729 597 .873 957 794 663




Jable 3.30

NORTH-EAST ARCTIC COD

STOCK SIZE IN NUMBERS

UNIT: tonnes

UNIT: thousands

ALL VALUES ARE GIVEN FOR 1 JANUARY

3
4
5

13
14
154

IGTAL NO
SPS WO
TGT.BIGH
SRS BIOM

15+

TOTAL NO
§PS WO
TOT.BIOM
SPS BICM

1967

1292641
1245203
459785
132404
82630
55975
21700
4512
1259
567
420

74

26

3297186
84533
3850492
456181

1978

199124
452696
163040
82956
38021
17031
18280
3162
645
150
113

62

73

975423
39517
1389148
228146

1968 1969

169753 111962
1027205 135633
875278 683840
314887 476197

88542 161196
44067 48532
23370 21393
7678 8791
1519 3022
419 737
183 234
143 40
94 80

2552439 1651657
77274 82830
3973442 3411872
435643 468425

1980 1881

143595 158131
155324 111578
300885 111767
942658 172718

39323 41354
16104 15415
6562 6539
5222 2249
1001 1439
150 220
32 53

40 5

12 2

759507 622469
29123 26921
1238662 1087420
168409 151259

1970 1871

197049 404588
89583 154863
86956 63619

345137 45660

227611 160058
61185 106142
15721 21654

5577 4928
2672 1679
779 1087
235 404
84 98
75 58

1035664 963239
86328 130050
2420135 1B62452
465910 676834

1982 1983

157921 169611
126380 121220
22816  B4633
72787 50415
84594 34453
14449 31368

4621 4368
1575 1238
676 657
395 311
83 93
11 44
11 11

546327 498414
113183 94319
940727 763098
372936 325977

1972

1015600
324574
114402

41443
32086
77945
35651
6970
1863
694
516
193
65

1652064
123903
2045038
674921

1984

386242
136059
81605
50892
25454
13041
0394
1315
132
332
188

25

25

705004

75182
912227
280846

1973 18974

1818319 524653
799423 1223762
224814 536126

69546 129281
23077 38480
19154 12392
32650 8239
9398 9733
1658 35680
450 752
253 194
143 135
133 101

2999019 2487827
63840  3522%
2964051 3084568
391218 232024

1985 1983

464306 757571
309883 362737
98625 219177
49877 56310

23458 22633
7155 7128
3269 1967
2327 985

397 957
157 180
136 75
104 65

88 2

959762 1429701

70173 92972
1244177 1440832
287891 239583

1978

627106
347115
610066
25E500
62739
20179
€230
4481
2984
1122
328

26

64

1934941
32415
2732153
212993

1987

17¢499
604943
246580
111790
21331
6586
1771
647
309
377

37

36

14

1174126
142710
1080733
256818

&1

1976 1977 1978
614216 347770 (39681
468490 426002 249043
230365 280813 1t9789]
296501 115917 108270
104130 136954 48448

25424 47504 56904

8170 8712 14029

2751 3076 2120

2275 1421 1162

735 1362 618

436 209 871

65 208 63

132 122 67
1754069 1366069 1319166
40357  5r6l4 TSE34
2510832 2147020 1783701
230009 312464 400555

1488 1989 1990
135812 185764 0
141933 107988 162083
404807 98473 7o567
114870 204067 53505

36036 41412 84544
6011 10348 15023
1872 1864 532

543 593 573

145 150 185

128 58 73

102 47 25

15 37 19

36 43 40
842510 663844
98597 57310
686079 573116
188978 135298
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Table 3.31

PREGTECTION

OF HORTH-EST ALIIC COR AT WGER

The refereace F is tue mean F for tpe 1ge group range from 5 to 10
The number of recruits per year is as follows:
faar Ancriiteent
19%) 1411707 .9
1994 £22000.0
1922 275000 .0
1945 236000,
199 3530000 .0
(A ] 330000.9
1996 350000.0
Pata are grintad in the fallnuwing units:
dunger of fish: thousands
42ignt by age group in tna catey; kilngram
“ejyht py age yrous in the stock: kilogram
Stnck Dinmass: tonnes
Catch weight: tennes
1990
b mb o e m e ¥ mmrmm— = fmmmmm tm———— ————t

I
1

1990y fisaing:

natural! maturity) weignt ini
K s1zai patter H
+

rtatityd ogjvei the catchi

Tonn. 0; H L350 £4500
s2ngs.n H RETH 1.270%
75567.0! : L9700 1.5401
53575 .01 i 1479 2.070¢
F4644.0; H 2.500} 2.ranl
15725101 : 3.550 s.yeni
3532.05 H 6270} 6.04G7
Ge300; S H £.0v0! v, 640}
185,00 Rt L2 1.001 11.260) 9.2501 11.230;
7500 R 2 1-003 11,660} 0,850 11,460}
25,01 L5641 L2700 1.00: 14.230; 12,509} 14,2303

19 .10 P4 H RraH 1.0n; 15.00M07 13.9m; 15,0000
ERFULE i 3 1.0 15,000, 15.0080] 15.0nn}
L [ ———gmmmm Dl U +

[

weight ini
the stocki

weight in: weight ini
tue stock)

the catchl

1982

weight ini
tne ratchi

weight ini
the stack)

weight in:
tae stack:

weight i
the catend

13,9004 15.000¢ 13,9000
15.000; 150001 15-0093
+ —
1994-1995
Y
weight ini weight ini weight in:
tne stock! the caten! the stock!
__________ PIO——
- 5901 <2700
1.090% 5911
EITYYH 1.090%
2.01m 1. 800
3.e0n; ?7.4370
4,790, 417
5.9800 5.63010
7.5408 8,900
?.9500 a.4100
1t. 6601 10, 85018
14,230 12.5000
15,9000 13,900
15.0001 15,0004




Table 3,32 North~East Arctic Cod.
stock size and catch predictions. Weights are in '000 t.

1990 1591 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 piom. 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 Fy , O.15 73 748 233
F 0.24 111 707 212 135 847 291 160 1,006 372 191 1,173 435 216 1,353 515 254 +,508 593

max

Flo. 0-32 143 673 192

Foq 0-46 194 621 168 198 679 188 210 761 207 230 857 215 25¢ 964 236 289 1,050 264
Frign®

Fgq 0.78 288 524 120 236 526 103 222 572 96 229 643 90 251 720 96 289 772 109

Recruitment: 171 mill. (est) 222 mill. {est) 273 mill. (est} 330 milt. 330 mill. 330 mill. 330 mill.

(51
L
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Table 4.1 North-East Arctic HADDOCK.
Total nominal catch (t) by fishing areas.

Year Sub-area T Division IIa Pivision 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 19,056 18,735 1,109 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 81,726
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 2,155 265,317
1973 283,728 23,348 2,989 320,065
1974 159,037 47,033 5,068 221,138
1975 121,686 44,330 9,728 175,742
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
19871 09,429 35,182 3,048 150,659
1988 43,833 47,276 662 91,771

1 C ot .
Provisional figures.




Table 4.2

North~East Arctic HADDOCK.
Total nominal catch {('O00 t) by trawl and

other gear for each area,

Sub-area I

Division IJa

Division TIb

Year

Trawl others Trawl Others Trawl
1967 73.8 34.3 20.5 7.5 0.4
1968 88.1 42.9 31.4 8.6 0.7
1969 41,3 47.7 33.1 7.1 1.3
1870 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
1473 241.2 42.5 13.9 9.4 13.0
1974 133 .1 25.9 39. 9% 7.1 151
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 8.6 9.5
1978 53.9 10.1 15.7 14.8 1.0
1979 47.8 t6.0 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 8.9 18.5 10.5 -
1983 3.7 3.8 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 a.1
1986 51.7 18.1 t2.8 13.2 0.7
19871 77.8 31.6 22.1 16.1 3.0
1988 27.4 16.4 34.1 13.2 0.6

1 et
Provisional.

55
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‘Table 4,3 North-East Arctic HADDOCK.
Nominal catch (t) by countries (Sub-area I and Divisions Ila+bh combined).

Farce ferman  Germany, United

Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR Qthers Total

1360 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 54,587 - 37,486 91,910 58 187,438
1963 17 363 - 2,554 59,955 -~ 19,803 63,526 - 146,224
1963 - 208 - 1,482 38,695 - 14,653 43,870 250 99,158
1965 - 226 - 1,568 60,447 - 14,345 41,750 242 118,578
1966 - 1,072 11 2,098 82,050 - 27,723 48,710 74 164,778
1967 - 1,208 3 1,705 51,954 - 24,158 57,344 23 136,397
1968 - - - 1,867 64,076 - 40,129 75,654 - 101,726
1969 2 - 309 1,490 67,549 ~ 37,234 24,211 25 130,820
1970 541 - 656 2,119 37,7186 - 20,423 26,802 - 87,257
1971 81 - 16 896 45,715 43 16,373 15,778 3 78,905
1972 137 - 829 1,433 46,700 1,433 17,166 196,224 2,231 266,153
1973 1,212 3,214 22 9,534 86,767 34 32,408 86,534 2,501 322,628
1974 925 3,601 454 23,403 66,164 3,045 37,663 78,548 7,348 221,157
1975 2%9 5,191 437 15,930 55,966 1,080 28,677 65,015 3,163 175,758
1976 536 4,459 348 16,660 49,492 986 16,940 42,485 5,358 137,265
1877 213 1,510 144 4,798 40,118 - 10,878 52,210 287 110,158
1978 466 1,41% 369 1,521 39,955 1 5,766 45,895 38 95,422
1979 343 1,198 10 1,948 66,849 2 6,454 26,365 454 103,623
1980 497 226 15 1,365 61,886 - 2,948 20,706 246 87,889
1981 381 414 22 2,3%8 58,856 Spain 1,682 13,400 - 77,183
1982 496 53 - 1,258 41,421 - 827 2,900 - 46,955
1983 428 - 1 725 19,371 139 259 680 - 21,607
1984 297 15 4 400 15,186 37 276 1,103 - 17,318
1985 424 21 20 395 17,490 77 153 22,690 - 41,270
1986 893 33 75 1,079 48,314 22 431 45,738 - 36,585
19871 464 26 83 3,106 69,333 95 563 76,980 - 150,654
1988 1,081 113 78 1,324 57,334 72 435 32,293 41 91.771

1 s ,
Provisional figures.
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Tabhle 4.4 North-East Arctic HADDOCK.
Catch per unit effort.

Sub-area I Division IIbk Division IIa

Year 2 & 3 2 2

Noxway USSR UK Norway LFK3 Norway UK3
1960 - - 33 - 2,8 - 34
1961 - - 29 - 3.3 - 36
1962 - - 23 - 2.5 - 42
1963 - - 13 - 0.9 - 33
1964 - - 8 - 1.6 - 18
1965 - - 13 - 2.0 - 18
1966 - - 17 - 2.8 - 34
1967 - - 18 - 2.4 - 25
1968 - - 19 - i.0 - 50
1968 - - 13 - 2.0 - 42
1970 - - 7 - 1.0 - 31
1971 - - 8 - 3.0 - 25
1972 0.06 - 14 0.02 23.0 0.09 18
1973 0.35 - 22 0.18 20.0 0.39 20
1974 0.27 - 20 Q.09 15.0 0.51 74
1975 0.26 - 15 0.06 4.0 0.44 60
1976 0,27 - 10 + 3.0 0.24 38
1977 0.11 - 4 + 0.2 G.14 16
1978 0.13 - 5 + 4.0 0.14 15
i97% 0.36 - - 0.07 - 0.18 -
1980 G.45 - - + - 0.22 -
1981 0.64 - - -~ - 0.37 -
1982 G.51 - - - - 0.38 -
1983 0.27 - - 0.04 - 0.17 -
1984 0.13 — - ©.01 - 0.12 -
1985 0.27 1.00 - 0.01 - 0._1t1 -
1986 .56 1.05 - 0.02 - 0.20 -
19871 0.63 Q.90 - 0.01 - 0.28 -
1988 0.40C 0.70 - ¢.02 - 0.42 -
;Preliminary figures.
3Norwegian data - t per 1,000 t/hrs fishing.
‘United Kingdom data - t per 100 t/hxrs fishing.

USSR data ~ t per hour fishing.
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Table 4.% North-East Arctic HADDOCK.
Weight at age (kg) in Norwegian and USSR landings.

1384 i%85 1986 1987 -1988

Age - _ -

o Norway USSR Norway USSR Norway USSR Norway USSR HNerway USSR
2 1.17 0.66 0.81 0.25 ©¢.62 0.27 0.43 0.27 0.66 -
3 1.58  1.35 1.32 0.81 1.17 0.54 1.02 0.47 0.77 0.44
4 .99 1.90 1.91 1.46 1,51 0,98 1,32 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
7 2.89  3.12 2.85 3,23 2,62 2.63 2.89 2.75 2.04 1.52
8 316 3.57 394 3.2%  3.04 3.63 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

10 3.51 3,98 3.72 4,03 3.51 3.80 3.51 2.83 3.18 -

11 4.04 4.77 3.81 6,75 3.72 - 3.93 2,40 3,25 3.80

12 4.04 - 3.22 (5.20) 3.98 - 4,00 - 3.713 3.7

13 3.84 - 3.72  4.78 4.08 - 3.48 - 3.82 -

14 4.1¢ - 4.19 - 4.14 - 410 - 3.76 -

15+ 4.36 5.37 4.06 - 406 6,45 5 4

.28 4.52 .78 -
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Table 4.6 North-East Arctic HADDOCK. Year-class strength.

HOJLIHEAST ARCTTC HADDOLK @ recruits as 3 yearw=olds (inc, data for ages 01 2 ¥ 32

19 53 2 (Wn. of surveys Ho. of years VIPa Column No.)d

1957 242 EX:] 9 14 - - - - - - -

1954 139 2 4 5 - - - - - - -

19572 241 7 14 33 - - - - - - -

1963 214 30 &0 e - - - - - - -

1961 329 32 50 34 - - - - - - -

1942 110 5 3 4 - - - - - - -

1964 243 16 ? 12 - - - - - - -

1964 291 11 12 15 - - - - - - -

1765 2n 0.5 0.3 0.3 o.M - - - - - -

1965 17 0.3 0.3 0.3 0.01 - - - - - -

196¢ 164 3 13 8 a,08 - - - - - -

1968 9 0.3 0.3 3 0.003 - - - - - -

1969 1025 31 69 128 .29 - - - - - -

1970 270 10 33 31 .64 - - - - - -

1971 54 3 3 9 0,26 - - - - - -

1972 49 2 9 3 0.16 - - - - - -

1973 56 13 3 5 0,24 - - - - - -

1974 114 15 35 14 0.51 - - - - - 198
19735 179 143 96 59 0.60 - - - - 755 737
1974 154 é 13 & 0.38 - - - 267 149 181
1977 18 ] 1 0.3 0.33 - - - 111 1 -

1978 [} 0.3 0.3 0.3 n.12 - - 2.3 17 - 14
1979 8 0.3 n.3 0.3 (.23 - 4, R 1.8 - 25 7
1930 4 n.s 0.5 - 0.15 0.3 n.9 4.1 2 & 7
1481 7 0.3 0.3 ) 0.n3 1.5 5.7 15.2 3 10 53
1982 233 23 59 63 0.38 314.5 34%5.8 380.2 - 1nn? A187
1985 &1 40 79 239 .62 663.2 616,2 314.0 2148 1972 1721
1984 73 9 19 13 0.78 1467.8 155.1 149.3 1n34 512 175
19 &4 - 5 2 3 n,?7 7.9 31.9 23.9 346 23 20
P78n - 1 1 1 n.3g 5.2 3.3 2.1 37 7 19
19&r - 6.1 1 - n.in 5.0 3.1 - § 8 -

1953 hd 2 - - Q.13 0.5 - - 20 - -

198y - - - - D.14 - - - - - -

=T-1 ¥35) Bottom trawl survey, age 1

a-7-2 UssSR " " " age 2

A=I=3 iJSSR “ " " age 3

R=23=3 USSR " " " " ITh, age 3

INTOGP International N-groun survey

N=BST1 Norwegian RBarents sea, Bottom trawl survey, age 1

N=BST2 &daorwesiean - " " - " age 2

N=BST3 Norwegjan " " " “ " age 3

N-B3A1 WNorwegien Barents sea Acoustiec survey age 1

N=35A2 Norwegian " " " * .aga 2

N=35A3 Norwsgien " " o " age 3%
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Table 4.7

Analysis by RCRVINXZ of data from file rcrt-data
NORTHEAST ARCTIC HADDGCK : recruits as 3 year-glds (inc. data for ages 0,1,2 & 3

Data for i0 surveys over 33 years

REGRESSION TYPE = C

TAPERED TIME WEIGHTING APPLIED

POWER = 3 OVER 20 YEARS

PRIUR WEIGHTING NOT APPLIED

FINAL ESTIMATES SHRUNK TOWARGS MEAN

ESTIMATES WITH S5.E.'S GREATER THAN THAT OF MEANM INCLUDED
HINTMUM S.E. FOR ANY SURVEY TAKEN AS L0

MINIMUM OF & POINTS USED FOR REGRESSION

Yearclass = 1985

Survey/- Index Slope Inter~ Rsquare Mo. Predicted Sigma Standard Weight
Series Valus cept Pts Value Error

R-T-1 1.7928 1.181 1.700 L7671 28 3.8167 .92398  ,96152  .03904
R-T-2 1.0086  .977 1.762 L8955 28 2.8356 .57271 .60513  .098%57

R-T~3 1.3863 1.034 1.599 L7009 27 3.0321 1,03682 1.09861 ..02991
INTOGP .2390 13.004 L144 5180 20 3.2521 1.61v42 1.68843  .01266
N-BST1 4,368z  .676 1.486 L9631 5 4.4399  ,45504  ,50188  .14330
N-BSTZ  3.493%  .798 LT77 L9818 6 3.5642  ,29562 ,31970 .35316
N-BST3  3.214%  .91C .354 90186 7 3.2782  .68458  .73324  .08714
N-BSALT  5.B493 687 422 8657 7 4,4419  ,74497  .81953  .05374
N-BSAZ  3.4012 774 229 L9157 9 2.8625  ,55805  .60109  .09990
N-BSA3  3.0445 893 ~.417 L9106 10 2.3004 .58475  .63878  .08B46
MEAN 3.8661 1.59935 1.59935 .,01411
Yearclass = 1986

Survey/ Index Slope Inter- Rsquare No. Predicted $igma Standard Weight

- Series Value cept Pts Value Error

R-T-1 6931 1.164 1.700 . 7943 2B 2.5069 .8684B  .92B18  .04286
R-T-2 L6931 .965 1.759 .9147 28 2.4275  .52127 .56082 .11740
R-T-3 6931 1,023 1.574 L7065 27 2.2831 1.04439 1.14401 .02821
INTOGP .3293 12.548 .199 .5587 20 4.3310 1.52278 1.5%9407  .01453
N-BST1  2.7850  .676 1.485 .9627 5 3,3682  .45786  .50860  ,14387
N-BST2  2.2300 .798 775 .9817 6 2.5547  .29735  ,33100 .33701
N-BST3  2.2083  .®i2 .342 .9019 7 2.3549  .68742 75359  .06502
N-BSAl  3.6376  .684 .438 .8679 7 2.9241  .74655  .80715 05667
N-BSA2  2.0794 773 224 L9177 9 1.8328 .55670 .63462 .091€68
N-B5A3  2.9957  .891 -.420 L9116 10 2.2599  .B8781  .64530  .08867
MEAN 3.8205 1.61957 1.61957 .D1408

Yearclass = 1987

Survey/ Index Slope Inter- Rsquare Ne. Predicted Sigma Standard Weight

Series  Value cept. Pis Yalue Error

R-7-1 L0953 1,151 °  1.700 8197 28 1.8098 .81724 . 20605 .G5687
R-T7-2 6931 .955 1.756 .9308 28 2.4176 47531 .514c8 17665
R-7-3

INTOGP -0953 12,182 243 L5860 20 1.4039 1.46464 1.52719 01783
N-BSTL 1.7918 676 1.483 L9622 5 2.6946 46245 .52886 .16691
N-BSTZ2  1.4210 .799 772 L9816 6 1.8985%  ,29998  .34900 .38328 :
N-BST3

N-BSAL 2.1972 .679 456 L8705 7 1.9479 . 74984 .84938 LD6471
N-BSA2  2.1872 .773 .218 .8200 9 1.9158 55537  .63258  .11867
N-BSA3

HEAN 3,7803 1.64377 1.64377 ,01728




Table 4.7 (cont‘'d) 67

Yearclass = 1968

Survey/ Index Slope Inter- Rsquare No. Predicted Sigma Standard Weight

Saries Value cept Pts Value Error

R-T-1 1.0986 1.147 1.696 .8422 28 2.9562 . 77437 .82450 .22242

R~T-2

R~T-3

INTOGP .1222 11.943 264 L6024 20 1.7237 1.45334 1.60495 .05872

N-BSTL L4055 676 1.480 L9616 5 1.7541 L 46937 .h811s .44783

N-BST2

N-BST3

N-BSAL 3.0445 674 476 8735 7 2.5286 . 75576 .83486 21701

N-BSAZ

N-BS5A3

MEAN 3.7506 1.67430 1.67430 05396

Yearciass = 1989

Survay/ Index Stope Inter~ Rsquare No. Predicted Sigma $Standard Weight

Series Value cept Pts Value Error

R-~T-1

R-T-2

R-T-3

INTOGP L1310 11.820 262 L6071 20 1.8107 1.48693 1.65031 .51862

N-BSTL

N-BS§T2

N-BST3

N-BSAl

N-BSA2

H~BSA3

MEAN 3.7349 1,71295 1.71295  .48138

Yearclass Weighted Internal External  Virtual Ext.SE/
Average Standard Standard Population Int.SE
Prediction Error Ervror 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 6.61 742.85 .37 44 6.93 1026.00 1.16

1870 5.98 397.20 .33 47 5.60 271.00 1.44

1671 4.71 111.32 .31 .16 4,01 55,00 .52

1972 4.42 82.78 .34 25 3.1 50.00 72

1973 4,85 128.15 .35 .29 4,04 57.00 .82

1974 5.50 244.8% .37 W31 4.74 115.00 .84

1975 6.60 732.67 .41 .52 5.14 171.00 1.28

1976 14.42 83,17 .44 .24 4.91 135.00 .55

1977 3.42 30.47 A7 .43 2.94 19.00 .92

1978 3,04 20.89 47 .37 1.95 7.00 .79

1979 2.77 16.03 .52 .35 2.20 9.00 .68

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 S5.65 284.00 71

1983 6.26 522.10 .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 B.56 W27 .15 .69

1988 2.30 9,93 .39 .31 .79

1989 2.74 15.44 1.19 96 .81
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Table 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.

Adge
Year Total
1 2 3 4 5 [3 7

1981 0.3 4.8 2.3 9.5 2.0 6.1 0.7 + 25.7
19862 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 77.9 135.0 314.0 123.0 0.4 .1 0.1 0.2 651.5
1987 t5.2 3t.9 149.3 312.8 62.0 0.1 0.2 + 571.5
1988 5.0 8.3 23.9 72.5 134.1 15.0 0.2 - 263.0
1989 5.5 3.1 8.1 17.0 32,7 32.8 3.2 - 106.4
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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 trawling).

Age
Year Total
0 t 2 3 4 3 [3 7 8 9 Older
Sub-area 1
1983 3%.9 5%7.3 16.5 0.8 0.7 t 1.1 156.3
1984 9.7 100.2 110.6 2.8 0.4 0.2 + 0.7 224.6
1985 3.9 19.1 213.4 18,8 0,8 0.2 Q.1 - 0.3 406.%
1986 0,2 2.3 16.6 58.1 21.§ 0.1 + 4+ - 105.0
1987 0.4 1.4 2.5 2.5 34.2 8.6 + o+ - 4 - 59.8
1988 1.9 0.4 1.1 2.8 6.2 11,68 1.1 + + + - 25.2
bivision Iia
1983 5.4 5.5 0.1 0.2 0.3 0.1 1.0 12.6
19864 4.9 14.4 5.6 0.1 0.1 9041 - 0.2 25.4
1985 3.8 7.0 11,7 4.1 0.1 - + - 0.1 26.8
1986 0.4 0.3 3.5 10.4 2.9 0.1 + - - 17.6
1987 - - - - 0.3 0.3 - - - - - 0.6
19868 1.0 0.1 - + 0.2 0.5 0.2 - - - - 2.1
Division IIb
1983 221 3.5 0.2 0.1 + + 0.1 32.4
1984 2.2 14.3 1.8 - - - - + 8.3
1985 1.4 10.2 61.4 5.1 + + + - + 78.1
1088 + .2 3t 7.2 1.4 - - - 12.0
1987 - - 0.1 0.7 1.4 0.5 + - - - - 2.8
1988 0.2 - - + 0.3 1.1 0.2 - - - 1.9
1983 29.8 59.2 3.5 0.5 0.4 + 0.8 100.2
1984 6.4 58.6 58.4 1.5 0.2 0.1 + 0.3 125.5
1985 3.0 14.4 134,3 9%0.0 0.4 0.1 0.1 - 0.2 242.7
1986 0.2 1.4 0.7 36.3 16.4 0.1 + o+ + 65.1
1987 0.3 e.9 1.7 8.3 22.5 5.7 + o+ - 4 - 39.4
1988 1.3 0.3 0.7 1.7 4.0 T.6 D.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
1 2 3 4 5 [ 7 ] 9 10
1981 2 25 14 66 160 50 2 1 + + 320
1982 3 4 7 10 12 29 14 1 + + 80
1983 - 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 ,187 33 2 1 1 i [ 1 4,233
1986 346 502 1,720 751 2 1 1 + + + 3,323
1987 37 29 175 640 166 + + + - +  1,04%
1988 8 7 20 70 150 23 + - - + 279
1989 20 8 19 34 61 64 6 - - + 213
Table 4.11 North-East Arctic HADDOCK.
Results from the USSR acoustic suxvey in the Barents Sea
and adjacent waters in September-October. Stock numbers in
millions.
Age
Year Total
0 1 2 3 4 5 6 7 8 9 oOlder
i985: 194 434 1,468 636 3 1 + - - - 12,737
1386 4 ¥ 208 917 910 2 + - + 2,109
1987 & 16 29 62 197 61 + - - 3 12 183
1968 2 1 3 18 B3 301 48 - - - + 454

1Nmr'ember—necemher.

Iable 4.12 North-East Arctic HADDOCK.

Results from the Norwegian acoustic survey in the Barents
Sea and the Svalbard region in September-October. Stock
numbers in miilions.

Age
Year Total
1 2 3 4 5 6 7 a Older
1986 89 197 267 95 - - 1 650
1987 5 25 89 276 69 + + + 463
1988 171 19 5 17 35 4 - - - 252
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Tahle.4.13 North-East Arctic HADDOCK.
Length data (cm) from surveys. USSR surveys in
1984-1988 in November-December and Norwegian sur-
veys in 1987, 1988 and 1989 in Januaryv-February.
USSR Norway
Age
1984 1985 19886 1987 1988 1987 1988 1989
O+ (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 25.3 32.0
3+ (4) a4 .4 44.1 35.4 32.3 33.7 35.2 36.2 36.8
4+ (5) E6.4 53.8 46.7 37.3 39.3 47.0 42.7 43.0
B+ (6) 62.8 61.3 62.0 48.6 46.2 62.5 50.1 473
6+ (72 64.8 64.7 - - 51.2 - 56.6 £3.86
Table 4.14 HNorth-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
1484 1985 1986 1987 1987 1988
0+ (1} 36 37 33 - 24 25
1+ (2) 127 105 88 35 91 120
2+ (3 433 282 209 1986 273 350
3+ (4) 815 817 419 330 542 450
4+ (5] 1,777 1,530 919 437 934 730
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 1383 1984 1985 1986 1987 1988 1989
3 1 q 17 7 2 + - -
4 12 55 70 14 8 22 1 3
5 6d T3 00 35 80 53 21 33
[ 73 a3 99 47 43 &6 53 51
7 96 96 %9 74 98 86 100 -
8 100 100 100 82 91 100 100 -
9 100 93 - 89 98 83 - -
10 - - - - - 100 100 -




Table 4.16 - Tuning Data.

NORTHEAST ARCTIC HADDOCK : SURVEY DATA
104

Norw Bar Sea Trawl

83,89

L1

3.8

i, 4.1, 3.6, 1.2, 2.3, 3.9, 1.6
i, 1%.2, 1.6, 0.7, 0.2, 0.3, 0.4
i, 380.2, -7.2, 0.4, 0.2, 0.3, 0.3
i, 314.0, 123.0, 0.4, 0.1, OG.1, 0.2
1, 149.3, 312.8, 62.0, 0.1, G.2, 0.0%
i, 23.9, 72.%, 134.1, 19,0, 0.2, 0.01
i, 8.1, 17.0, 32,7, 32.8, 3.2, 0.01
Nerw Bar Sea Acoustic

.83,89

1,1

3,8

1, 7. 9, 5, 4, 10, 5
1, 53, 15, 7. 2. 2, 2
1. 1187, 33, 2, 1, 1, 1
1, 1720, 751, 2, i, 1, 0.05
1, 175, 640, 166, G.1, 0.1, 0.0%
1, 20, 70, 150, 23, 0.1, 0.01
1, 12, 34, 61, 64, &, 0.01

USSR Trawlsurvey Tr/Ac
84,80
1,1
3,8
1,

L]

9.5
8.4
4.3, 9
0.7, 3
1.7
0.7
Acol

s

DD
cou’!wl—-u'lu'l

1,1
1,
1,
1,
USSR
86,80

1,1

358

i, 1468, 636, 3, 1, 0.05, .01
1, 2068, 917, 910, 2, 0.05, 0.05
1y 29, 62, 187, 61, 0.05, 0.01

0.

s
-
QO OO
C)D

- M
=
.hNU\ODD

.

IO U2 Gl Oy

CcCoOQeom
OO0

0.
1
0.
6.
8.
1. 6, 0.
c

C '-.IWLAJO(J'IU'I

\coustics

1, 3, 18, 83, 301, 46, 0.01

Norway EFf Catch I From heré data is not included in the tuning
83,88

1,1

3,7,

1.7, 60, 439, 165, 186, 360
08.2, 76, 130, 137, 20, 31
06.0, 971, 51, 45, 32, 1@
13.9, 347, 5097, 53, 15, 5§ : |
11.2, 248, 2305, 2199, 2, 1

14.0, 6, 711, 3680, 1161, 1
Norway Eff Catch It

83,88

1.1

3,7

35.7, 77, 368, 298, 610, 1215
40.0, &, 92, 188, 190, 2198
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




Table 4.17

VPA Version 2.1 - #ay 1983

Madule #un at 12.20.26 27 SEPTEMBER 1989

DPISAGGREIATED Qs

LOS TRANSFORMAT IOH
NO explanatory varjete {(Méan ysed}
SHorw Bar Sea Trawl

Fleat
Eleet
Flast
Fleet

2 ,NMorw Bar Sea Acousti,

»USSR Trawlsurvey

FUSSR Acousticsurvey .,

i has terninal g
has terminal g
Tr, nas terminal q
has terminal g

FLEETS COMBINED BY 4+ VARTANCE *#
Terminal Fs estimated using taurec/Snepnerd metnod
Regression weights
1.000, 1.090, 1.0%, 1.Q00, 1.000, 1.000, 1.000,
Oldest aze F = 1.000%average of & younger ages. Fleets combined by variante of .predictions
martalities

-
Fisning

Age,

10,
1M,
12,
15,

a3,
-193.
43T,
477,

359,
615,

493,
241,
377,

2440,

12019,

2.738,
1.158,

SN,

Lny catenacility estimates

fye 5

Fleet,

RS,

86,

056,
431,
P51,
520,
977,
-5¢5,
928,
.732,
.531,
1.51%,
. 827,

~6.79, —5.87,
~6.26, ~4.62, -9.26,

.

=6.34,

-

-R. 27,

astimated as the pea
estimated from trend
estimated 23 the mea
estimated from trend

87, a8, 8%,
059, .04%, 444,
-2rh, .187, .252,
- 421, .255, .A80,
842, .BSH, 262,
-858, 1.227, .617.
416, 4529, . 974,
L 664, 198, 540,
-421, .R39, .714,
-64%, 1.0003, ,710,
1.074, 1.539, 1.170,
LTN2, 907, . .783,
87, 88, 89
------ F e T e
=&, 10, =647, 5,97
=5.%%, 56,64, =4.72
-8.74, .11, ~B.NE
=5.77, =5.27, -6.50
SUMMARY STATISTICS
Fleet , Pred. , SE{q),Parzial,k
. a ’ . F .
_______ R
1, -6,35 , .613, .M017 ,
2 , =53.57 , .8%é&, .0D3E ,
3, -8.1p , 1.033, .0003
LA, =6.0%  ,  LA447, L0023
Fhar SIGMACint.}
W40 =315 .

n

n

aised,

________________

-7141,

SIGMAC(®xt.)

SLOPE
ARG EeIY ,
LOORE+ON,
LO0GE+0A,
_AN0E+ON,

STGMACoveralll

67

SE SINTRLPT, SE
Slope - SIntrept
«NONE+AN, -6.353, .28
LAB0E+ON, -5.574, . 287
SNORERND, -3.101, 2391
LNONE+ND, -A,NE7 .2r

Marjance ratio
1.
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Table 4.17 (cont'd)

Age 4

+ Fleet, 85, B4,

______ [ .

! 1, =7.11, =7, 26,
2, -G-ZD, =5.02,

! 3, . -8.42,
A, . -

Aje

Fleet, B3, 84,

TTTTTT,TSE0ER, B Th,
2 , -5.92, -5.85,
3. s =BaTh,
i, - -

Axe b

Fleet, B3, 8,

- JE,TIRS,
? . 6,38, =6.23,
3, . =992,
4

85, 86, a7,
—ho 22. ‘-7.06, —6.93,
=470, ~5.25, -6.21,
=777, -7.37, =3.18,
» —5.41. -5.85,
SUMMARY STATISTICS
Fleet , Pred, , SECA).Partial Raised, SLoPE SE SINTRCPT, SE
.8 . s B +»  Slope ,Inernpt
_______ "
T, 67?420, 0971, L1375, .DUDE*O". -DDDE*D"!. -6 791 149
2 , =5.67 . .742, .0N35 , .2789, -N00E+00, » 0N0E+00, ~5.669, -262
3, —-B.35 , .700, 0002 , .3&21, -0N0E+RD, .CIUDFA-{]G. ~8.349, =265
4 5 -6.08 427, .0NZ3 , 3480, - N00E+QN, LONDE+QD, —6.DE3, . 280
Fbar smm(mt.) SIGMALaxT.) S1GMACoverall) Vvariance ratio
25 «288 «1B& .2R88 Ay
A5, B85, BR7, 88, BY
S S S S ——— P
-3.04, -8.50, -6, 94, ~7.31, ~8.78
~6.43, —6.89, -~5.96, -7.20, -6.16
~8.74, -8.50, -B.27, -¥.09. -8.88
p 6,49, =5.25, =8,9%, =5.85
SUMMARY STATISTICS
Fleet , Pred. , SE(q).Partial.Raised, SLOPE - SE +INTRCPT, SE
, q , " F + F " - Stope - .tntrcpt
mmmemun? raemvne ? mm-—— . r - r’ r - —_——- -
’ ,=7.52 , .752, -0005 , .2302,  .NOOE+0%, .ﬂuﬂswﬂ. -7. 516 -266
2 , =6.34 L, 560, 0018 , 39R8, . 000E+0D, L N00E+00, =6.3454, -198
3, =8.70° , 311, .AN02 , .5/763, =080E+00,. -ONQE+N0, -8.700, -118
4 ., -5.88 , 1.3D8, .0N28 , 4663, .DO0E+ON, - ONDE+NO, —5.879, 585
Fonr STIGHA(INT.) smnA(a-:t.) STGHA{overall) variante ratio
»4 Bt + 251 .172 2251 470
85, 8s, 87,
1, -9.32, P .28
Bl “F.12, P, —7.5%
-B.71, -9.12, —8.29, —9.72
s =0.01, =6.12, =5.92, ~6.04
SUMMARY STATISTICS
Fleet , Pred. , SE(qQ).Fartisl,Raised, SLOPE » 3E FENTREFY, SE
v - » - F s F P . Slape ’ JIntrept
- - . e P f
T, =327, 800, 2581, .OODE+N], -HUDEWD, 3
2 ,=7.18 , 1,033, .CORE , .3948, - 000E+D9, -DODE+DD, ~7. 18? -345
3 L, o=R.20 , .. 872, 0NDS , L4397, -00DE+DT, ONDE+CD, -9.205, 256
4 , =612 ., 231, 0022 , L2419, ~OR0E+DD, .UUUE*DU. --6.123, =105
Fhar SIGHACINTt.) SIGMACext.D SIGMA{overall} Variance ratio
a2 & «207 <11 - -




- Tah'le.ﬁai-i'! . {cont'd}.

&9

Age 7
Fleet, 85, B, Rb, &6, 87, 88, &9
et P b= Fremninm P mee #remnas Pt P i e o
s =701, -8.90, -7.51, -8.70, =710, -7.35, ~7.91
s =6e67, =7.00, =6.350, ~6.40, -¥.79, -B.04, ~7.28
3 . ,=10.69, -9.350, -8,70, -8.48, -8.73, ~9.30
4, - - s ~R.39, -8.48, -B.75, -5.28
SUMMARY STATISTICS
Fleet , Pred. , SE(g).,Partiai.Raised, SLOPE , SE LHINTRCPT, SE
q F » F . . » Slop= - JIntrept
- [ S
. , - 0. SOANE+ND, =7.868, -259
L0000y, L7647, -000E+DA, - 00GE+DD, -7.077, + 254
-0nnt . .6310, A00E+N0 , «OONE+DN, =%.200, 329
L0003 . L0408, - OCAE+NN, -DO0E+DN, «7.963, -929
Fhar SIGMACint.) SIGRACRXT.} SiGMACoverall) Variance ratic
=017 432 337 432 -
Age 2
Fleet, B3, B, B4, 8o, 87, BB, 59
______ S S, — R
1, -7.29, -v.21, -R,27, -7,74, -8.69, -9.17, -9.01
2 , =4,06, -7.40, ~7.08, ~B.52, =3.69, ~9.17, -9.01
3 . s =B H1,-10.06,-10,13, -8, 6%, -T.54, —7.40
[ . » 1013, ~B.69, 972, 9.0
SUMMARY STATISTICS
Fleet , Pred. ., SE(q),.Partial.Raised, SLOPE " S5 SINTR{FT., SE
" » q . . F » F .. - Slope . LIntrept
[ S I ———t P mmen
i, -8.33 , 953, .0n02 ,1.828B5, -000E+OD, LNOGE+QR, -8.384, 337
¢ . =8.02 , 1,230, .0003 ,2.6385, «NQ0E+N7, + 000E+DN, -2.0717, -433
3, =B.¥7 ., 1.2463,. .0R0DZ , 2473, SANDE+NV), LOONELDD, -R.775, 477
& , =923, .6%4, .DAGAY , 76N, LRANE+DN, - MHEHOD, -92.251, -311
Fhar S1GHAtint.) SIGHALext.) S51GMACeverall) Variance ratio
LTh 473 422 473 AL




Table 4.18 'Virtual Population Analysis from Tuning.

oL

AN TH=EAST ARCTIC :ADPDOLK

FISATNG MuRTALITY COEFFICIENT UNIT: Year-i NATURAL MORTALTTY COEFFICTENT = .20
1967 196K 19469 1970 19271 1972 1973 1974 1975 19756 1977 1978
3 162 037 . 112 168 023 « 2RO 336 227 258 2323 W 768 . 564
& . 305 . 4115 148 233 =269 385 601 343 .576 651 1.282 544
5 A2 - 565 57138 205 -84 1.063 949 421 5148 616 £ 945 . 695
[ 470 AB3 . 556 <510 7 «763 469 638 fAGT7 .708 -504 455
v 504 . 642 40 4481 421 =411 303 579 511 . RO 6358 696
3 - 555 64 b 423 410 343 <620 79 - 570 =339 - G645 .535 453
9 . 347 «45Y 41y <305 3M 560 « 305 -529 .213 . 762 . 325 - 645
10 28R4 - 547 <41y 333 261 .621 . 203 T4 151 «921 «51é - 254
11 537 251 . 237 AR 2282 - A2 JHEy - HET 407 L 542 2.299 791
12 <215 1.021 - 169 221 -H353 «856 - 2510 550 203 1.544 3RS 434
13 L5217 .572 <311 317 374 614 237 625 243 942 . el L5427
1+ <521 2572 3511 317 374 614 . 257 623 « 243 942 +8R1 542
4= 73U 437 L5318 - 405 357 o255 . 705 5SRO0 Y +513 . A%4 < BA&2 673
{ ?-1300 .52 572 311 317 374 614 237 623 243 L9482 . FRY .342
1979 1980 1981 1982 1983 1934 19385 19%4 1oy 1988 19R9 198598
i <156 033 <101 125 193 N335 . 130 <56 059 A .400 073
4 .50 312 <211 275 WL57 571 - 319 A3 LRTE .187 252 302
5 Y] 694 - 562 ATS G777 3463 439 514 921 . 255 LARM .507
6 «PA6 - 326 -912 708 « 559 - 3m . 555 . A20 6472 - 8546 . 242 LT3
! 528 432 « 790 77 415 348 579 577 B58 1.227 “hI7 . 210
8 o534 740 #5957 VEF3 423 <562 Jha s 573 L4116 . 529 978 .515
v 505 <651 « 374 LY 197 437 L] . 528 . 684 <193 4540 . 559
1N LY 6135 L 24T A0 576 440 < HBNY .T32 A2 . 879 L 710 L7113
11 -578 724 4519 562 493 1.019 055 «531 649 1.005 =710 209
12 - ANT . 875 . 326 T.577 241 2.736 W72 519 T4 1.539 1,170 1.174
15 382 665 « 541 8538 307 1.158 - 711 «B27 2 . 307 733 .7%4
14+ % ¥4 . 645 541 Y] - 377 1.158 ALk - 827 702 . 207 7R3 o T84
C A= 72y b 5606 -61Y <513 422 <341 L J556 LI AL 413
( I-135)u L 522 LY «542 «¥31 577 1.158 .7 o827 .72 LF07 LTEY




Table 4.19% . Virtual Population Analysys from Tuning,
NOR TH=EAST ARCTIC HADDOCK

STOCK STZ€ IN MUMBERS UNIY: thousands

ITOAASS THTALS UNIT: tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY

I967 1968 1969 1970
3 291493 19889 17203 163919
4 172976 223471 i3690 12714 1
5 42772 104436 122275 mar?
-] 72075 22904 48574 60225
7 26545 35952 1180¢ 228nez
8 4£14% 12143 15492 64287
9 316 1949 5212 8267
10 73z 472 tong 2810
11 4ng 433 224 543
12 13¢ 195 304 144
13 73 435 58 211
14+ e 4% & 77

TOTAL WO AOQ246 421987 237856 280215 276271

SPS WO B458Y V4163 87039 73518

TOT.BI1OM 712290 641935 474820 423112 381976

SPS BIOM 203032 227430 220143 718596 1

1979 1230 1981 1982

3 133359 18754 5549 3263
4 F66GZ 3791 14782 5105
5 1852¢ 474 RN 56250 7797
6 2508 3753 E9411 246237
f 2164 781 2ne62 4383
8 1444 1044 415 746
K 4157 694 405 195
10 5 R84 2008 3462 187
11 451 2750 821 251
12 191 207 1092 434
15 5 79 Fa 39
14+ i31 34 19 65

TOTAL NG 248537% 173366 1M13r9 5¢057
iPS H1) 24471 26140 57311 42951
rorT.6Iem  2R5R54 241873 137640 117570
SPS B1nn 8937 65516 1238/2 10238¢

1971 1972
95474 1017 574
13485 76380
8243 . 71076
7386 5616
29606 5220
11566 15915
3491 6708
4990 2115
1649 3148
296 1ms
95 126

14 100
1204924

59387 58532
1018362

77387 145025
1983 1984
4411 5161
5971 2978
2552 3158
44979 1297
10585 2859
2875 5722
320 1544
92 215

§2 52
108 41
75 69
318 292
32399 24578
26937 12604
71225 53117
50964 39242

1973

269592
426132
42567
20090
1756
2633
ony
3138
931
1691
354
68

976160
69255

12205946
148061

1985

267290
6433
1683
1838

736
1€53
- 2671
816
114
13

2

123

281619
16%14
159371
321ns5

1974

53573
157659
281135

134 RE

10289

1062
1939
4227
2097

631
1073

337

527565
100108
818171
222276

1936

518654
192204
2757
BEE
362
361
736
|z
298

438

[

14

1179
47780
3589535
57116

1975

48486
35146
21624
151174
5835
4721
527
1N34
1438
821
270
468

3418025
117535

A514614
287317

1987

75845
401546
172231

1350
391
396
166
3T
400
143
9

41

582899
28126
3t72s9
31723

1976

55625
30469
16169
44680
79195
2865
2755
349
729
892
589
2

234601
10682%

G662B3
2994925

1983

17373
58552
249362
36811

582

136
214
FLH
204
171
40
2%

363535
104257
3505478
125627

1977

113788
32974
13091

7150
18019
29138

1231

1n52

114

347
156
182

217242
55944

312822
171291

1989

3134
13551
39762

158277
12901
140

&6

144

24

61

30

64

728054
107578
216407
111984

1978

169874
43238
T492
4164
5538
7798
13969
728
514

9

193
170

2514687

32430
2746581
105438

1990

1721
8624
20154
9700
5657
43

31

S8

16
EH)

LL
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Table 4.20 Separable VYPA. -

{itle = NORTH-EAST ARCTIC HADDOCK

At 18.12.06 19 DCTOBER 1989

from &7 to B9 on ages 3 to 13

with Terminal F of .495 on age 6 and Terminal § of 1.000

Initial sum of squared residuals was 142.013 and
final sum of squared residuals is £8.783 after 137 iterations

Matrix of Residuals

Years 67/68  68/65
Ages
3/ 4 -.184 -.275
4/ 5 .i38 .106
8/ 6 .218 -.023
B/ 7 -.016 ~-.213
/e -.416 -.271
8/ 9 .305 .109
/10 -.062 040
10/11 -.086 .331
11/12 .010 133
12/13 170 L322

- 000 000
KTS .01 .00l
Years 69770 70471 71772 72773 13/ /IS 1876 TSSET O FI18 ST9
Ages
3/ 4 .585 .859  -.485 .325  2.017 271 1,430 .450 1.868 1.358
4/ 5 -000 492 .237  -,820 1.440 -.296 1.285 .246  1.250 460
5/ 6 .203 15 -5 545 1,305 -.439 557 2023 673 423
5/ 7 .212 L1220 -.387 541 226 -.194 103 -.202  -.751  -.283
/8 -.48%  -,231 123 -.632  ~-.591 -.449 052 -.329 -,565 -.153
8/ 9 .138  -.007 .263 -1 -.734 L1388 -.240 .208  -,675  -.303
9/10 .406 145 .353 445 ~,208 .650 -,572 421 -.226 474
10/11 -.153 -.208 .119 ,183  -.976 072 -.978 -.599 -.931 -1.052
11/12 .106 -.222 -.G15 ~-.165 -.705 811 -,197 028 2,476 .488
12/13 -1.5%4 -1,520 L2395  -.344 -1.305 -.398 -1.638 -.062 ~-1.808 -1.230

.000 .000 000 -000 +000 .oco .Qoo 000 000 -000

WIS .001 001 .00l .001 001 081 001 001 .0m 001

Years 79/80 80s81 B1/82 82/83 83/84 84/85 85/B6 8G/87 87/88 8u/8Y WT5
Ages

3/ 4 L7149 -.383 551 ~-,132  1.077 . 296 .352  -.176 128 -.314 000 435
L] 292 -.096  -.268 -.471 995 532 4072 076 .385 -.539 .G00 .529
5/ 6 .572 .08l 100 -.090 L7658 -.216  -.174  -.024 .346  -.153 000 124
6/ 7 845 239 J22 .145 .138 -.570 .08L  -.153  -.388 540 .ong 175
i’ 8 -.883 -.813 000 -.563 -.484 -.773  -.366 -.l44 142 376 . 000 .946
8/ 9 ~.095 247 .026 625 039 -.090  -.039 -.164 L343 -.140 006 1.000
9/10 ~.040 .638 317 -,170 -.490 -,087 557 -443 Jd25 -1.127 .000 L7058
10/11 -.447 -,006 -1.037 -.293 -.188 -.331 460 -140  -,954 360 L 000 625
11712 -,180 L2500 -.431 561 -,417 1,304 -,334 -.261 -.238 .629 000 451
12/13 -.811  ~-.207 -.454 719 -1.918  2.280 -.9%99 632 -.236 .612 060 ~301

.000 .0o0 JLao 000 .000 .000 000 -000 000 -000 3.079

WTS 061 .001 001 .00t 001 .001 1.000 1,000 1.000 1.900

Fishing Mortalities (F)

67 68 69
f-vaiues 5563 .6749  ,5103

70 71 72 13 74 75 76 7 8 79
Frvalues L4755 3803 L9476 .4979 L7767 4948 1.0199  .8407 7267 . ’408

80 81 82 83 84 85 86 87 88 8s
F-yaltues L6860 6585 7407 4704 5478  .5330 .G407 6332 ,BG91  .4960

Selection-at-age (5}

3
S-values 1115

4 5 6 7 § 3 10 . 11 12 13
$-values .4768 8106 1.0000 1.1507  .8363  .7502 1.0l03  ,9811 1.5935 1.7000




Table 4.24 73

Title : NORTH-EAST ARCTIC HADDOCK
At 18.12.,07 19 OCTOBER 1989
SEPERABLE FISHING MORTALITIES

1967 1968 1968 1870 1971 1972 1973 1974 1975 1976 1477 1978

3 .062 075 057 .053 042 106 056 087 054 2114 105 .0€1
4 .265 322 .243 227 181 452 237 .370 236 486 .448 346
5 451 547 414 .385 .308 768 LA04 .630 2403 827 J763 589
& 556 675 .510 .A475 .380 .048 498 77 A28 1,020 .941 L7727
7 -648 777 .587 547 .438  1.080 573 .B94 .36¢ 1.174 1.083 836
4 465 564 .427 .398 .318 -792 W46 .650 Al 853 787 .608
9 AL7 506 .383 . 357 2856 J711 L3714 583 -37 765 .706 545
10 562 682 518 -480 -384 857 -503 .785 L5060 1.030 .450 L334
1l 546 662 501 466 .313 930 .488 .762 S48t 1.001 .623 713
iz 886 1.075 813 758 606 1.510 L7930 1.238 L78¢ 1625 1.499  1.158
13 556 675 510 AT 380 548 498 JH? 495 1.920 JULE 127

197¢ 1380 1981 1982 1983 1984 1835 1986 1987 1988 1989

3 .083 076 073 083 052 061 071 .071 07 062 055
4 353 327 .314 .333 .224 .261 -302 L3058 L300 267 .36
5 601 556 534 600 381 PELL] 513 519 5L 433 .402
6 AL 686 L6358 741 470 .548 633 641 L6332 558 496
7
8

.853 788 . 758 832 541 .630 728 737 il 643 LB

620 .574 551 619 393 458 .529 .536 530 468 L4815

2 .556 515 494 .556 .353 L4151 LA75 481 A5 418 372
10 748 693 665 .748 -475 553 .640 .647 . 64F 565 501
11 727 673 646 .27 461 537 621 628 -621 548 .487
12 1.181 1.083 1.04% 1.180 -750 .873  1.009 1.021 1.00% 881 .790
13 -741 686 658 741 470 548 633 641 L63% .559 96

Title : NORTH-EAST ARCTIC HADDOCK
At 18.12.07 19 OCTOBER 1989
SEPERABLE POPULATION NURMBERS Units: thousands

1967 1868 1968 1970 1971 1972 1973 1974 1974 1976 1477 1878

3 266801 30940 17688 146892 82178 1039934 326402 62176 VMG 11706 29398 G008
4 159710 206300 23496 13680 114055 64488 766053 252804 4668 5999 8553 21673
5§ 61586 100297 121841 15082 8929 77896 33605 494664 142920 30187 3020 1472
6 76487  2688% 47516 - 65962 8383 5371 29583 18377 21577, 78344 11z 1153
7 24676 38903 11211 23355 33570 4701 1705 14722 6920+ 107689 23132 3455
8 3950 10651 13521 5102 11064 17744 1294 787 493, 3206 27268 G415
S 726 2031 4960 7225 2807 6581 6577 698 337 2669 1118 1166
10 582 397 1002 2769 4140 1728 2651 3706 s 190 1017 452

11 370 272 162 490 1402 2309 543 1312 1384 159 56 322
12 130 176 115 80 252 791 746 273 501 698 a8 18
13 €9 44 49 a2 31 112 143 276 65 187 12 9

1879 1680 1981 1882 1983 1984 1985 1986 1987 1988 1689

3107831 37494 7904 7522 3830 €634 229861 393934 72070 16048 19320
4 65691  B1330 28437 6013 5670 2975 5109 175369 300287 54984 12345
5 12548 37779 4801z 17009 3458 3710 1876 3083 105785 181791 34484
6 2931 5635 17737 23050 7638 1934 1948 919 1507 51839 94601
7 457 793 2323 517 8398 3908 915 847 347 655 24766
g 1226 159 285 892 2624 4288 1703 362 332 157 282

2860 548 74 139 393 1450 2320 821 173 160 80
10 4825 1343 264 37 65 226 787 1131 416 88 26
11 178 1869 550 111 14 33 106 340 485 180 41
12 129 70 781 236 44 I 16 a7 i48 213 85

13 5 3z i9 224 58 17 3 5 14 44 72
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Table 4.22 Rorth-East Arctic HADDOCK.
Input data to the assessment. Weight at age (kg) in the catch.
. Age-

Age - -

3 4 5 [ 7 8 9 10 11 12 13 14+
1982 ©0.66 1.03 1.79 2.38 2.86 3.33 3.70 4.41 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
1984 1.57 1:99 2.4% 2,68 2.93 3.33 3.70 4.41 5.40 6.40 7.40 8:00
1985 0.92 1.66 2.3% 2.89 2.7% 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1986 0.86¢ 1.25 +.88 2,41 2.66 3.04 3.70 4.41 5.40 6.40 7.40 800
1987 0.64 0.86 1.33 2,45 2.98 3.23 3.70 4.41 5.40 6.40 7.40 8.00-
1988 0.58- 0.84 1,05 1.43 1.96 2.52 2.83 3.8 3.25 3.73 3.82 3.76
Table 4.23 North-East Arctic HADDOCK.

Input data to the asBessiient, Weight at age (kg) ih the stock:
Age

Year - - -

3 4 5 6 7 9 10 11 12 13 14+
1982 0.66 1.03 1.79 2.38 2,86 3.33 3.70° 4.41 5%40 6.40° 7.40° 8.00
1983 0.66 1.03 1.79 2.35 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1984 0.66° 1.03 1.7% 2,38 2.86 3.33 3.70 4.41 5,40 6.40 7.40 #&.00
1985° 0.47 0.74 1.79 2.38 2:86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1586° 0.30 0:96 1.30 2.38 2.8 3.33 3.70 4.41 5.40 6.40 7.40 8:00
1387 0:24- 0.4B 0.93° 2,22 2.86 3.337 3.70° 4.41 5.40 €.40 7.40 8.00
1988° 0.27 0.3% 0.617 1.10 1.56 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1989 0.28 0.44 0.70- 1.02 1.43 2.24 2.68 3.01 3.22 3.49 3.78 3.79




Table 4.24 Virtual Population Analysis.

NORTH-EAST ARCTIC HADGOCK

CATCH TN NUMBERS UNIT: thousands

1987 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 A1373 67632 1963 2408 24359 22246 258773 41701 14089 13449 22043 18812
5 13505 41267 44526 1870 1268 4284¢ 24018  8gil11 33871 6808 7368 4078
& 25736 7748 18956 21995 als 3198 6872 5827 49712 20789 2585 1389
7 8878 15599 3611 7948 9278 1606 118 4138 2135 40044 7781 1626
8 1617 5292 4925 1974 3056 6736 422 382 1238 1247 11043 2596

9 218 655 1624 1978 B26 2630 1680 617 92 1349 311 6215
10 176 182 315 726 1043 836 52% 2043 131 193 388 162
11 155 101 43 166 369 988 146 935 500 79 96 258
12 7% 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 i3 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 1988

3 17540 627 486 383 704 456 29548 25596 3928 746 243
4 35290 22878 2561 960 1830 841 1153 51470 88297 9079 2746
5 10245 21794 22124 3372 884 836 54% 1013 82611 51009 13837
6 1429 2971 10685 12203 1374 307 715 376 586 19464 33229
7 812 250 1034 2625 3282 765 316 346 207 380 5394
8

546 504 162 344 9506 2250 634 144 123 51 80

9 1456 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 g1 29 5 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 1 22 15
14+ 53 15 42 34 91 185 57 7 19 i1 32

SL

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




Table 4,25 Virtual Population Analys. From Separable VPA,

C9L

NORTH-EAST ARCTIC HADDGCK

FISHING MORTALITY COEFFICLENT UNIT: Year-1 NATURAL MORTALITY COEEFICIENT = .20

1967 1968 1959 1970 1971 1972 1973 1974 1975 '19?6 1977 1978

3 .062 .037 102 .168 .023 .286 336 .222 258 .323 768 .364
4 . 305 «403 .148 233 .269 . 385 .601 .343 .576, 651 1,282 644
5 LA24 565 508, . 205 .184  1.063 .849 .421 .518 616 945 -895
6 495 462 .556 510 s147 963 469 638 446 .708 .504 .455
7 504 642 .408 .480 421 A1 .303 .579 511 .800 638 696
8 .865 647 428 LAL6 .343 620 .179 500 .339 .645 .535 454
g 345 .458 419 304 .300 558 305 .428 .213 L7163 325 .664
10 .285 545 418 .334 .260 .618 .203 . 748 .150 .920 .517 280
11 537 -263 .236 407 .283 LA20 .188 660 .407 541 2,298 .792
12 .914 1.020 170 219 .650 862 249 644 L2022 1.544 .384 .433
13 520 .570 .310 320 .370 (610 240 620 .240 .940 .B80 540
14+ 520 .570 310 .320 .370 J610 .240 620 .240 .940 .880 540

(4- D V432 .518 405 .357 .255 . 705 .580. 495 513 694 .842 672
( 9-13)U .520 .57 311 317 373 .614 .237 .621 W243 942 881 .542

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

.155 037 .100 .126 .190 080 .122 .073 060 .051 .080 077
.510 .311 .210 W27 443 .363 +296 .399 .381 .193 . 269 2317
.972 694 560 A58 466 .349 426 <460 .712 396 .502 .498
.965 .825 .909 .703 353 2291 572 .591 531 634 .487 .582
.528 431 .787 .583 410 .339 .549 .608 776 .804 .358 .684
.534 -746 .555 668 418 551 .524 .524 453 438 385 485
.503 ,451 .574 544 .195 .430 737 .497 565 223 .400 506
.560 613 .247 .629 571 .434 .786 677 .382 (646 862 .623
.578 L7122 520 563 .492 .997 640 .502 559 .832 .389 633
.690 874 .823 1.583 .241  2.698 545 1.417 .953 1,046 .735 991
. 580 670 .540 830 .380 1.180 .661 Li57 .583 .682 -320 671
14+ .580 670 540 .830 .380  1.150 661 . 757 }583 .682 .320 671

o e
WP DW= O U W

4- 73U 744 .565 617 508 418 .336 .461 514 600 .507 LA04
9-13)U .582 666 541 .830 2376 1.144 .674 .770 .609 686 541

—~—~




Tabla 4.26 Virtual Population Ahalysis. - From Separable 'VPA,
NORTH-EAST ARCTIC HABDOCK

STOCK SIZE IN NUMBERS UNIT: thousands

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 265590 53573 48488 55630 113797 169945
4 172982 223469 15694 12714 113478 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 445678 7150 4165
724532 35966 11818 22805 29606 5222 1756 1D288 5835 79204 18017 3337
8 4151 12132 15504 6436 11549 15915 2834 1062 4720 2865 29145 7796
9 B18 1951 5203 8276 3498 6710 7008 1941 527 2754 1231 13975
10 779 474 1010 Z803 4998 2122 3140 4227 1035 349 1052 728

11 408 480 225 544 1643 3154 936 2099 1638 730 114 514
12 i38 195 302 146 297 1013 1696 635 882 893 348 9
13 73 15 58 208 26 127 350 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 S27587 341826 234613 217760 251773
8PS ND 84589 94073 87053 73532 59402 56544 69264 100122 117540 108838 55850 32436
TOT.BIOM 712328 641981 474866 420148 382028 1018420 1020645 818269 651517 466318 312855 276653
SPS BIGM 203027 227448 220187 208629 177420 165074 148098 222380 287410 299956 171315 105463

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

3 134098 18874 5620 8193 4471 6538 262892 401744 73754 16442 13580 g
4 98659 93987 14887 1163 5912 3027 4942 204975 305826 56840 12788 10268
5 18593 47526 56390 9883 2598 3109 1723 3009 112657 171130 38361 8001
6 2567 5758 19447 28367 5069 1335 1795 921 1556 45264 94332 19012
7 2164 782 2067 6413 10891 2916 817 830 418 749 19660 47457
8 1444 1045 416 770 2902 5808 17G60 386 370 157 274 11252
9 4055 593 406 196 323 1563 2741 824 187 193 83 153
10 5688 2007 361 187 93 218 B32 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 50 154 208 82 21
13 5 78 71 394 73 &9 2 6 10 49 60 32
14+ 132 34 110 66 316 292 129 14 47 24 128 112

TOTAL NO 266187 173745 101759 57294 32638 24960 297702 614144 495836 291373 179513
5PS N0 24479 26167 57462 43195 27153 12789 15419 50860 29584 82960 81603
TOT.BI0OM 284087 242275 190203 120181 71828 53956 167541 337018 281544 295215 163562
SPS BIOM 71727 65568 123066 103428 67552 39791 32867 60531 34122 109935 89163

~1
~J
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Table 4,27

List of ingut variables for tpne ICES prediction arogran.

PREDICTINN OF NCRTH-EAST ARCTIC HADOOCK AT uWiGd9

The reference F is tae mean F for tu2 Aage group range from & to 7
rhe nunber of recruits pes year is as follows:
vaar Recruitmant
1971 2000.1
19N 10000.0
1992 15000.0
193 43000.1
1994 45000.0
(30 45000,0
19390 45004 .1
fata are printed in tne fallouing units:
Numoner of fish: thousands
Asigat hy age group in the catens kilegram
Weiyht by age groub in the stack: kilogram
Stack bionass: tonnes
Lateh weight: tannes
5990 1991 1992
b —— ————————t = mtuaTaram—mf e ————— —t - m——— - b ———— —————
H H 1990 fisning. Aatural! maturity! weignt in] weignt inj weight ini weight ini wedgnt ini weignt in;
aJdel stock sy<gl pattern; wortality?d ogive] the catchl the stocki the catchi tne stock! the catch! the stock,
- ————aa B et ity .
3 L4700 27! L2rng
4 S7FOL -50G; L5100
H 0 . .anai L650; Jr2at
LY 1901701 1.00; 1.0601 980} 1090
Ea A47457,010 1,191 J.23010 t.1300 1.1
8 11352.0¢ B 1.700: 1.580! 125401
2 153.103 =751 Z2.40070 2,250, 1.3520
101 taoni 1.045 32501 3.n60; 7.080!
111 4d,0i L98 4,270 A,05%0 2. Fu0l
121 2% 1.59: 4.7504 4.519¢ X A3
138 3z2.04 1.004 5.2403 L.epn LSO
1%+l 1z.0; 1.00: 5,490} 5,490 PITE
Ik e T g Ammmm s FomTmm e P e e +
1993 $995-1996
- + F
weight inl WMeigit inj weignt i) weignt inl Wrign? ini weignt in)
the catch! .the stock) the ratch! the stock! the satchi the stoek]
——m e e e —— - — - —————t A - Fo—ramee e
NYiH 2240 -4203 J2hN]
L7100 YL H L6500 420
940 1700 LET0N .650;
1.120} 1.0491 1.1908 1.0308
370 1.2603 1.3100 1.27200
1.410] H 1.487) 1, 6000 1.4 204
1.680% 1520 1.6301 1.7161
1.920% 1.7904 T.vand T.7500
2.53n! 20501 2,190 2.0521%
3.420 2.680] 2,850 ?.350;
4.4900 3.e2mi 3. &20; 3.020%
5.470% PR EUH 4.058] 4,054
- At et} m et —G A ———— gremema Lt e e *




Table 4.28 North-East Arctic Haddock.
Stock size and catch predictions, Weights are in '000 t.

1930 1991 1992 1993 1994 1995 1396
Stock Spawn. Stock Spawn. Stock Spawn. Stock Spawn, Stock Spawn. Stock Spawn. Stock Spawn.
piom. stock biom. stock biom. stock biom. stock biom. stock biom. stock bicm. Stock

(34) biom. F 5-10 Catch (3+) biom. Catch (3+) biom. Catch (3+} biom. Catch (34} biom. Catch (3+) biom. Catch {3+) biom.

104 84 Fy 4 0.13 14 43 80 11 85 72 4 86 65 10 31 58 11 98 56 13 110 62

Fred 0.35 35 73 61 21 57 44 i5 53 33 14 55 25 14 61" 23 11 68 25
Fag 0.40 39 70 58 22 52 40 16 48 28 14 51 21 14 56 19 18 63 21
Recruitment: 9 milk. (est) 10 mill. (est) 15 mill. (est) 45 mill, 45 mill. 4% mill. 45 mill.

6L
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Table 5.1 North-Fast Arctic SAITHE.
Nominal catch (tonnes) by countries in Sub-area I
and Divisions ITa and IIb combined as officially
reported to ICES.

Country 1979 1980 1981 i982 1983
Denmark - - - - -
Faroe Islands 1,157 532 236 339 539
France 2,601 1,016 194 82 418
German Dem.Rep. 2,435 - - - -
Germany, Fed.Rep. 14,823 12,511 8,413 7,224 4,933
Norway 141,346 128,878 166,139 159,643 149,556
Spain 685 780 - - 33
UK (Engl.& Wales 1,170 794 395 731 1,251
UK (Scotland) - - - 1 -
USSR ) 3 43 121 14 206
Total 164,180 144,554 175,498 168,034 156,936
Country 1984 1985 1986 1487 1988"
Denmark - - - 1 -
Farce Islands 503 430 426 - 167
France 431 657 308 576 404
German Dem.Rep. 3 i1 - - 1
Germany, Fed.Rep. 4,532 1,837 3,470 4,909 4,539
Norway 152,818 103,899 66,152 85,710 108,347
Spain - - - - -
UK (Engl.& Wales) 335 202 54 54 436
UK (Scotland) - + 21 3 6
USSR 161 51 27 426 130
Total 158,786 107,147 70,458 91,679 114,050

"provisional figures.
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fahle 5.2 North-East Arctic SAITHE.
Norwegian purse seiners taking part in the saithe fishery.

Vessel size (m)

Year
3.9 10.0~14.9 15.0-19.9 20.0-24.9 25.0-29.% 30.0-34.9 335
Number of vessels
1977 85, 35 88 66 9 6 4
1978 622 42 80 72 [ 8 5
1979 105 51 94 12 1 8 6
1980 18 73 118 96 18 11 10
1981 122 81 109 B9 7 [ 10
1982 101 100 107 e8 11 7 5
1983 4% a5 88 80 4 4 q
- 1984 34 62 72 6% 5 6 4
1985 15 30 45 57 9 4 3
1986 i 14 30 43 9 5 1
19871 3z kel 44 46 10 3 2
1988 30 36 43 43 9 3 2
Catch (tonnes)
1977 1,137: 1,082 19,179 25,324 1,709 3,705 241
1978 6292 1,485 14,174 21,224 1,596 3,808 £%0
1978 1,246 2,155 17,783 27,087 2,798 5,730 5%4
1980 924 3,481 16,838 27,551 3,710 5,224 1,300
1981 1,599 4,834 19,551 29,108 1,924 4,647 783
1982 1,991 5,699 22,538 35,969 3,028 5,334 941
1983 805 4,092 14,428 28,348 Tt 447 3,516 561
1984 186 1,553 7,095 20,668 1,638 2,239 2,836
1985 204 874 3,072 18,328 3,011 2,908 2,472
1986 50 275 956 3,581 1,000 1,383 260
1987, 606 1,585 6,893 16,766 4,052 3,424 709
1988 1,128 3,034 8,352 16,856 5,512 3,446 575
Catch per vessel (fEonnes)
1977 13 31 218 384 190 618 60
1978 102 35 177 295 266 416 138
1979 - - 12 43 189 376 254 e %9
1980 12 13 143 287 206 475 130
1981 [ ) &0 179 azy 275 175 T8
1982 20 57 211 367 275 762 i88
1983 i6 55 164 354 362 879 140
1984 5 25 99 300 328 373 T09
1985 14 29 68 322 335 727 824
1986 5 20 32 83 111 277 37
19871 19 53 157 364 405 1,141 355
1988 38 84 194 392 612 1,14% 290

1Preliminary.
Estimate.




82

Table 5,3 catch, effort, and catc?-per enit effort

for Norwegian trawlers.

Year Catch- (k) Effort (h) CPUE (kg/h)
1976 12,982 21,615 601
1977 15,583 29,308 532
1978 12,506 27,094 462
1979 16,609 24,2589 685
1580 27,618 39,290 703
1981 43,682 4%, 191 888
1982 30,358 33,164 915
1983 38, 84¢ 37,856 1,026
1984 56,128 60,282 331
1985 29,260 39,894 733
1986 20,897 25,037 835
19872 8,631 11,860 728
1988 13,409 16,686 804

1Including only days with more than 50% saithe on
trips with more than 50% gaithe in the catches.

2 -
Preliminary.

Table 5,4 WNorth-East Arctic SAITHE:
Norwegian effort indices.

Year Purse seine’ Trawl?
1976 - 36.8
1977 206 52.7
1378 214 5.3
1979 199 42.7
1980 215 57.4
1981 203 71.0
1982 213 58.2
1883 161 57.7
1984 124 85.5
1985 98 6327
1986 9§ 45.2
1987 94 30.1
i9g88 112 491

!No. of vessels 20-24.9 m-
"Hours trawling {('00Q).

Both categories raised to total
Norwegiah landings for the gear.
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Table 5.5 Tuning data.

NGRTHEAST ARCTIC SAITHE : EFFORT AND CATCH DATA

102

Norw Purse Seine

77,88

1,1

3,9

206, 81152, 8694, 2144, 133, 9, 1, 1
214, 37852, 8788, 2126,  45%, 88, 1, 1
199, 41942, 6706, 6575, 1362, 363, 5, 15 :
215, 23353, 15280, 3280, 1683, 681, 758, 3
203, 68718, 57704, 2219, 154, 36, 1, 1
213, 28350, 43980, 250, 148, 1, 1, i
161, 12402, 9775, 12090, 463, 179, 10%, 39
124, 21699, 3842, 2144, 1363, 21, 8, 1
98, 28815, 2688, 1096, 340, 95, 31, 1
6, 9859, 593, 181, 108, 51, 30, 5
94, 12364, 32183, 386, 19, 2, 1, 1
112, 4¥54, 32768, 11521, 77, 6, 1, I
Norw Trawl

76,88

1.1

3,9 )

36. 11184, 583, 1080, 1137, 869, 612, 332

82, 4557, 9047, 3260, 202, 660, 322, 301

51. 488, 3104, 3440, 1400, 319, 591, 254

42, 7374, 6538, 2340, 762, 845, 419, 294

57.4, 10270, 10301, 1726, 2891, 1392, 406, 24

8,

7,

3,

75

4,
71.0, 5680, 12137, 10877, 1901, 1053, 1351, 83
58.2, 171%, 10344, 10006, 5519, 420, 306, 215
57.7, 3341, 10024, 14949, 2189, 1720, 535, 181
85.5, 14876, 25819, 7038, 7161, 6%6, 744, 180
63.7, 10070, o177, 38644, 3877, 2446, 441, S64
45.2, 4388, 8150, 4078, 3172, 2044, 779, 208
30.1, 470, 7862, 2452, 1169, 1485, 189, 153
49.1, 2494, 3936, 15962, 3675, 784, 426, 337
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Table 5.6

North-East Arctic Saithe.
Results from tuning analysis.

Mocule run at 19,29,18 21 SEPTEMBER 1989

DISAGGREGATED Qs

LOE TRANSFORMATION-

NO explanatory variate {(Mean used)

fleet 1 ,Norw Purse Seine . has terminal q-estimated as the mean
Fleet 2 ,Norw Trawl , has terminal q estimated as the nean
FLEETS COMBIMED BY ** VARIANCE **

Regression weights

, l.000, 1.000, 1.000;y.1.006, 1,000, 1,000, 1,000, 1,000, 1.0G60, 1.000, 1.000, 1.0C0, 1.GOO,
Dldest age F = 1.000%average of 5 younger ages. Fleets combined by variance of predictions
Fishing mortalities

Age, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,

1, .000, .00Q, .00%, .002, .0O3, .0O1, .DOl, .0O3, .0OO, .0QOOD, .0OO, .OBL, .0OG,
2, .217, 215, .i%s, .208, .08, .074, .138, .108, .112,. .006, .G19, .075, .074,
3, .875, 767, .600, .448, .517, .406, .373, .200, .€83, .654, .082, .131, .300,
4; .638, .63, .504, 950, 524, .3B4, .6d0, 473, .728, 426, .35, 268, 538,
5, .h21, .476, .503, .524, .583, .680, .861, .796, 490, .335, .3%4,. .183, .294,
5, .42, 246, .495, .332, .4v8, .47%9, .606, .534, .712, .388, .345, 368, 453,
T, 385, (383, .2¥7, .4v4, 429, 357, 247, .46B, ,363; .BB3, .357, .535, .335,
8,. .352, .279, .2¥9, .295, .446, .528, .207,. .480, 560, .453, 412, .158, .272,
9, .432,. .298, .292, .339, .066, .211, .218,. .287, .444y. 605, 382, .324, .238,
i0, .344, .27, .298, .215, .309, .173, .229, .174; .369, .179, .743, .535, .339,
11, 318, .145, .299, .142, .321, .166, .105, .279, .449, .313, ,&59, 1.358, .406,
12, .411, .lo8, .328, .z202, .325, .l06, .103, .i49, .341i, .481, .117, .B87, .276,
13, .s801, .167, .l77, .15, .288, .l62, .l124; .212, 206, .201, .1i¥, .404, .24,
14, .461, .198; .279, .205, .262, .1645. .156, .222, .362, .356, .323, .642, .295,

Log. catchability estimates
Age 3
Fleet, 76, 77, 78; 79, 80, 81, 82, 33, 84, 85, a5, 87, 88

' 3

i VBTG, 6., ~6.43, -5.50, -6.41, -6.55, -7.02, -5.85, -5.54, -7.37, “6.34, “6.72
2, <6.15, -7.31, -9.0, ~6.68, -6.00, -7.86, ~B.06, -7.30, -5.96, -3,16, -7.93, -9.07, -G.54

SUMMARY STATISTICS

Fleet', Pred, , SE{q),Partial,Raised, SLOPE SE S INTRCRT, &E
2 q a2 N F . F » » 5lope . yIntropt
1, -6.49 , .657, .1697 , .3773, .OOCE-00,  .0OQE-0Q, --6.492: .82
2 , ~7.24 , 1.144, .0354 , .1499, .0Q0E=00, JO00E+ 00, -7.236, . 306
Fhar SIGMA(int.) SIGMA(ext.) 3IGHA overall) Variance ratic
.300 570 .399 { 480
Age 4
Fleet, 76, - 77, 78, 79, 80, 81, 82, 83, 84, 85, a8, 87, 4]
T, ,-7.15,--7,20, -6.97, -6.80, -4.88, -6.20, -6.72, ~7.30, -6.93, -8.48, -6.30, -U.67
Z, -7.98, -5.75, -6.81, -5.46, -5.96, -5.39, -6.35, -5.47, -5.02, -5.67, -5.31, -5.57, -0.92
SUMMARY STATISTICS
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , SE ,IHTRCPT, &€
q B s F o F . Slope ,Intrept

1 -6.74 , .98, .1329 , .1769, .DOOE+00,  .OOQE+QC, -6.737, .272
2 , -6,07 , .859, .1140 ,1.2632, .OOGE+0C, .0QOCE+00, -6.085, 730
Fbar SIGMA{int.) S1GHMA (ext.) SIGHA{uverall} Variance ratio
538 646 974 974 2.274




Table 5.6 (cont'd) 85
Age b

Fleet, 7, 77, 7%, 73, 8, 8, 83, 8, 64, 8, 8i, 87, 08

T, 753, -7.8%, 6.70, -6.94, 7.9, 75,47, “6.31, -7.30, -7.56, -9.40, 6.
2 -6.25, -5.84, -5.91, 6,20, -6.26, -5.33, -&.48, -5.07, -5.74, -5.87, -5.13, -5.62, -5.87

SUMMARY STATISTICS

Fleet , Pred. , SE(q},Partial,Raised, SLOPE ,  SE  ,INTRCPT, “E
s q a ' F v F N , Siope N sIntrept
T . -7.69 , 986, 0511 . 1489, ,000E<00, — GO0E+0u, -7.693, .93
2 . -5.56 . .547, .L710 , .3625, .O0CE<H0,  .OOOE+00, -5.860, 146
Fbar SIGMALint.) SIGMA{ext.) SiGMAa(o rerall) WVariance ratia
.24 478 .375 478 613
Age 6
Fleet, 76, 71, 78, 79, 80, 81, 82, 83, 84, 85, 85, 87, 88

i TTSTET) S8 ET. T.5T, C7.0A. T8.21, <9.93. 7.6, -7.27, <8.27, 0.31,-10.64, -9.60
2 ) _5.5L. -7.63, -6.02, -6.61, -5.58, -5.64, -4.06, -5.07, -5.24, -5.41, -5.17, -5.35, -5.19

SUMMARY STATISTICS
Fleet , Pred. , SE{q).Partial,Raised, SLOPE N SE SJINTREPT, 5B
P | ’ . F . F . Slope s Intrepl

T7.7-8.77 , 1.178, 0174 .1.3633, .DO0E+00, — .00CE+00, =5.768, 327

3, -5.73 . Le17, L1596 , .2653, .OOOFe00,  LOOOE+Q0, -5.729, 218

Fhar SIGHACInt.) SIGKHA(ext.) 5iGMA{overall) Variasnce ratis
773 k

453 6N 73 1.327
tge 7
Fleet, 75, 77, 8 79, 80, 81, 82, 83, &4, B85, &i, 87, o8
T, V1247, 8.45, -3.08, -7.76, 10.60,-13.72, -6.66, 8.52, -0.85, ~9.57, i2.53, 11.42
2, -5.93, -6.81, -6.75, -5.69, -5.73, -6.18, -5.38, -5.37, -6.01, -5.17, -5.13, 4.84, -5.72
SUMRARY STATISTICS
Fleet , Pred. , SE(g),Partial,Raised, SLUPE , SE JINIRCPT,  HE
s Q a 7 F . F s Slope s Inirept
110,25, 5.009, 0089 1,077, .GOOEs00, " LO00ES00,-10.255, 1556
Z , -5.83 ., .6i6, .1440 , .3004, .DCOE+I0,  .0OOE+CO0, -5.832, .165
Fbar SIGHA(INt.) Sl6hA(ext.) SIGHA(crerall) Variance ratin
.33 589 .358 589 .370
Age 8

fieet, 16, 17, 78, 79, 80, 81, 82, 83, 84, 85, 8o, §7. 38

\13.89,-14.17,-13.77. ~3.83,°13.56,-13. 71, -§.33, 10,80, -6.60, -5.27,-13.01,-11.50

1,
2. ~6.31, -6.75, -6.36, -5.81, ~6.05, -5.30, -6.63, -5.58, -5.90, -5.51, -5.23, -6.G3, -6.01
: SUMMARY STATISTICS
Fleet , Pred. , SE{g),Partial,Raised, SLUPE . SE SINTRCRT, f
N q ’ a F . F N N Slope N Sntrept
T ,711.36 , Z.472, .0013 . 3113, .0C0Ev00, .0Q0C+00,-11 367, 686
2 , ~6.01 , .530, .1202 , .2598, -00BDE+G0, LO00E+D0, -6.012, 142
Fbar SIGMA{int.) SIGMA{ext.) S1GMA(overall) Variance ratio
.272 .518 \2926-01 518 003
Age 9 .

Fleet, s, ., 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88

T \713.92.-13.44,-10,86.-1L.97,-17.78,-13.02, -9.27,-11.96,-11.86, -9.78,-12.10,-12.79
2, -6.53, ~6.67, -6.48, 5.36, -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,.Raised, SLIOPE . SE ,INTRCPT, SE
s 9 ' . F 4w F ,»  Slope yIntrept

' s ’ ' a. ) —
1 ,-11.98 , 1.463, .0007 , .5364, .000E+00, -000E+00,~-11.981, 06
2, -6.45 , ,894, 0776 , .1761, .QGOE+00, .QODE+00, -6.450, .239
Fbar SIGHA(int.) S1GKA{ext.) S1GMA{overall) Variance ratio

.23 .763 -49g




Table 5.7

Title : NORTH-EAST ARCTIC SAITHF

At 10,05.08 25 SEPTEMBER 1989

from 78 to 88 on ages 2 to 14

with Terminal F of .363 oh age 4 and Terminal § of .500

98

Tritial sum of zgquared residuals was 85.723 and
final sum of squared residuals is 39.420 after 88 iterations

Matrix of Residuals

Years /73 79/806 B0/81T  81/82 B2/8B3  83/84 B4/B5 85/86 84/87 87/88 WTS
Ages

273 634 .937  -.381  -.07%  1.284 165 -,229 -1.132 -.1768 171 000 . 446
3/ 4 LA37 .398 . 344 -.018 292 -.616 L8398 1,174 -,626 -1.049 .000 .458
4/ 5 -.347 .105  -.458 -.453  -.076 046 A300 -, 141 L6298 -, 435 .0po L47
5/ & 109 054 .029 .077 11 .816  -.,195 --,Z89 L2730 -1.093 Riles 646
&/ 7 -.595 ~.530 ~.100 229 196 374 -.049 0 -,2%52 -.260 -.237 .Q0g 1.000
7/ 8 - A77 L0564 -.4x2  -.164 -.79%  -.018 -.640 . 205 .896 521 000 602
8/ @ -.556 1.200 440 617 -.173 (216 -.302 019 403 -.781 000 540
9/10 034 074 1,354 - 387 076 ~.090 553 002 .014 -.166 000 648
10/11 L6813 -.307 527 .293  -.121 -.678B 008  -.438 LA57 L4710 . 000 700
11712 - 074 -1.135 622 -.115 0 -, 774 -, 291 ~.489 Ba2 =714 1L8dl .000 .368
12/13 778 -.354 L0360 ~.479 0 -.829 -, 264 2100 1,340 -1.025  1.045 .000 394
13714 L1660 ~.259 .926 23086 -.131 172 -.31 -.B51 ~.832 .B45 000 601

000 .000 .000 . 002 oo .000 .000 000 000 .0a0 1.888
WIS .001 003 0oL 1,000 1.000  1.000 1.000  1.000 1,000  1.000

Fizhing Mortalities (F)

78
F-vaiues L6755

79 80 81 82 83 84 85 86 87 88
F-values 6051 L6429 8755 L4905 L4878 L5715 L4113 L3486 4229 (35130

Selection-at-age (§)

2 3 q
S-vatues L1153 6058 1.0000

5 & 7 B 9 10 11 12 13 14
S-valuas L9170 .8797 7140 .61367 L5043 4529 4802 L3417 .3088  .5000 " '




Table 5.8 Virtual Population Analysis.

NORTH-EAST ARCTIC SAITHE

CATCH TN NUMBERS

1978

1 1711
2 45758
3 489569
4 27685
5 12476
5 4534
7 1468
8 1848
9 a38
10 976
1 655
12 681
13 284
14 231
15+ 298

TOTAL 148513

UNIT:

1979

907
28334
61963
23328
14122

4400
2301

963
1356

438

308

281

168

222

216

139904

thousands
1980 1981
486 127
18226 10487
40796 83954
36644 21822
9211 21728
6379 3619
3200 2550
1338 2008
147 369
730 279
4Ll 252
454 89
257 144
239 95
268 49
118786

1982

137
17225
34733
65052
13060

8212
1054
1251

461

263

120

112

76
87
43

147352 141896

1983

484
11638
17744
23768
32700
3226
3008
1177
750
247
204
123
161
94
178

95012

1984

24
14624
41466
33233
12064
11204
1135
1772
560
557
387
150
117
170

73

117536

1985

2218
48917
11974

7188

5279

3740

775
878
134
274
214

35
126

32

81803

1986

0
3311
22115
12895
6062
4525
2805
1399
351
454
128
67

31

56

3

54202

1987

65
3867
17869
49629
4339
3118
3490
755
520
257
253
158
148
a8
140

85006

1988

0
4911
10570
43615
33834
6110
1636
956
765
382
9%

17

31

62

0

102988

fes]
-1
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Tabje 5.9 Sum of Products Check.

NORTH-EAST ARCTIC SA{THE
CATEGORY: TOTAL

MEAR WEIGHT AT AGE IN THE CATCH UNIT: kilogram

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

1 250 250 180 . 290 360 .180 .180 .180 .180 .180 180
2 L340 .340 450 430 510 600 .530 .380 .320 . 340 .340
3 710 .710 .790 730 L76 1.050 L7210 .750 .5%0 .530 .630
4 1.110 1.110 1.270 1.400 1.12¢ 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 1.280
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 4.030 4.340 4.380 3,910 4.180 4.470 3,960 3.720 4.000 5.270
9 4.870 4,870 5.150 5.950 4.690 5.330 5.380 4,540 4.300 4.720  5.750
10 5.630 5.630 5.750 6,390 5.630 5.680 6,060 5,550 4.630 5.440 5.440
11 6.430 6.440 6.110 6.610 7.18¢ 7.310 4.280 65,880 5.840 5.790  §.070
12 7.110 7.110 5.%40 6.880 7,210 B.680 6.880 B.140 &.390 6.280 9.810
13 7.820 7.820 6.640 6,750 7,000 8.540 8.200 6,060 &.110 7.020 11.800
148,920 8,920 7,730 7.130 8.030 8.570 9,140 9.650 7.550 §.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 Analysis.

HORTH-EAST ARCTIC SATVHE

FISHING MORTALTTY COEFFIC

IENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = V20

1978 1973 1980 1981 1982 1983 1984 1985 1986 1987 1988

i 000 002 .03 001 001 003 Neih] .00 .00 .00 000
2z ,193 .203 056 074 L131 103 107 009 020 .054 042

3 .588 432 499 .388 .369 .88 631 609 122 L1473 L204

4 .489 627 494 549 .593 JAGS Al L3713 317 .438 607

5 478 498 547 611 762 .G85 458 .285 .328 167 .605

& 386 307 .442 430 500 LA25 532 372 293 . 280 372

7 276 458 . 385 .318 213 344 299 . 338 346 . 386 W32

8 L2758 294 396 445 254 . 390 .350 .284 .204 147 W12

9 .314 0333 . 066 .180 172 .241 L3705 L2972 .200 W13 L217
10 343 \236 .30l 172 . 188 131 .280 .120 242 221 L1l
11 378 L17L L3064 16l 104 218 .310 218 160 . 206 .124
1z .364 276 .411 .124 100 .147 .246 282 .075 303 L0139
13 230 142 .438 .220 .148 .203 .204 .134 . 060 .235 .0as
14 . 337 .283 .308 . 266 226 275 342 352 L1896 .270 146
15+ .337 283 .308 L2886 L2230 275 342 . 352 196 L2H0 146
{ 3- 8)u 415 WA36 460 457 A48 .416 481 377 268 260 . 365

w
w0




w
o

Table:5.11: Virtual Population Analysis.

NORTH-EAST ARCTIC SAITHE

STOCK SIZE IN NUMBERS UNIT: thousands

BIOMASS TOTALS UNIT: tonnes

ALl VALUES ARE GIVEN FOR 1 JANUARY
1978 1979 1980 1981 1982 1983 1984 1985 1988 1987 1988 1989

1 209410 452516 198938 188455 160222 154958 319999 224586 99L66 160866 0 0
2 286748 169905 369670 162437 154179 131055 159181 261971 183876  B1190 131647 2
3 120304 193567 113598 286211 123549 - 110705 96804 117139 212487 147555 62983 103350
4 78339 54689 102905 56456 . 158978 69969 75109 42187 52158 154029 104704 42050
5 35950 39332 23920 51420 26688 71969 38980 31798 23790 31117 81421 46713
6 15538 18252 19550 11338 22847 10200 29716 18643 18571 14031 21568 35402
7 6683 B652 10989 10286 6037 11349 5457 14297 10524 11956 8684 12173
g 8441 4151 4483 6125 6130, 3994. 6590 3447 8346 6097 6656 5638
9 3822 5249 2533 2459 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 gy 785 G955 1022 663 996 676
13 1520 1394 794 802 608 963 698 483 590 776 401 800
14 386 988 290 419 527 429 644 466 346 455 502 300
15+ 1147 962 1110 216 234 813 276 118 12 650 0 335

TOTAL NO 777201 955364 855514 781283 667540 614647 737517 722753 617291 617877 428813
SPS N0 46450 45354 46483 36304 43925 35992  SD445 45071 45818 43121 48058
TOT.BI0K 574283 609910 648599 665221 621012 618167 564507 513802 458527 469890 467915
SPS BIOM 193471 176765 177450 147338 157603 161280 186494 16214l 145973 154087 182934




Table 5.12
I]>t cf wnput vatd ablpb for the ICES prediction program.

MORTH-EAST ARCTIC SATTHE
The rercrente F is the mean F for the age group rangs from 3 to 8

The number of recruits per year is as follows:

Year Rerru1thnt
1989 200000.0
1990 200000.0
199] 200000.0

Data are printed in the following units:

Mumber of fish: thousands
Weight by age group in the catch: kilogram
Waiaht by age group in the stock: kKilogram

Siock Diomass: tonnes
Cateh welaht: tonnes
_ " e

J 1989 l 1990 1991 - __1
B b e et v am mm mcm e o 2 o o e 2 nm 7 b 2 e 4 e o omt s 1 e _.._,_....-wvw+~ghAﬂu,._._.f.__._..___ b ea
: ! 1989 ' fishing! natural! maturity! weight in! weight in! weight in! weight in! we1ght in| weight in!
\oage, stock size] pattein) mcital1ty‘ ogive| the catch) the stock) the catch) the stock] Lhe catch] the stock]
o S OO U
! 14 Z00000.0¢ .00 .20: .00 L2201 L2201 L2204 L2720 .220) L2200
i o 163746.0° .05 .20) .00, L4204 420, .420] L4204 A2 LAZ0)
: 3 103350.0! e L 20] .00 L5630} 630} L7305, L730} L7301 L7300
| 41 42050.0¢ .45 .20 .00} 1.000] 1.000] 1.000) 1.000! 1.170; 1.170!
; N Ap718.0! .43 L20] .00 1.260] 1,260, 1.500, 1.5400} 1.500% 1.500!
: LN 36402,0 L1 20 1.00] 1,750, 1.7%0] 1,750} 1. 7508 2,060, £.060)
! i 12173.0¢ .33) L2010 1,00} 3,400} 3.400) 2.580] 2.5801 2.5801 7560
! 3, 5639.0! .28 204 1.00] 4,230! 4.230; 4.230! 4.230) 3.410; 3.418°
| 9 1568.0! 231 .20 1.00} 5.070) 5,0701 5.070; 5.070} 5.070) 5070
Lo 2841.0! 2 20 1.00% 5.630, 5,630, 5,630, 5.630! 5.630] 5.630!
Lol 2934,0! 2 200 1.004 6,550 6,550} 53,6501 6.650! 6.5650] 5.650:
L1 676.0! .16, .20 1.00; 7.330 7.330) 7.330] 703301 7.3304 7,330
oy 300. 0! .14 L2 .00 7,790, 7,798 7.793) .60 7790 7.790!
V14, 300.0! .23 26 1.0 §.560] 8.560] 8.560! 8.550 8,500} B.5608
\ lBF: 355.0! .23 .20 1.00] 3.720, 2,720, 9.720] 9.720) 9.7204 9,720,
o PO PR +

L6
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Table 5.13 Horth-East Arctic SAITHE.
Effects of different levels of fishing mortality on catch, stock biomass
and spawning stock biomass.

1989 1990 1991
Spawn. Spauwn, Spawn,
Stock stock Stock stock Stock’ stock
Factor Ref.F biom. biom. Catch Option Ref.F biom. biom. Catch biom. biom.
1.3 0.46 484 205 120 FD 1 0.17 475 182 48 563 190
=TAC Piéw 0.25 69 536 177
F 0.28 76 527 172
r‘“";; 0.36 93 505 161
Fyo. 0.37 95 503 161
Fhigh 0.41 105 430 154
Fao 0. 46 125 478 148

The data unit of the biomass and the catch is '000 t,

The spawning- stock biomass is given for 1 January.

The reéference F is the mean F for the age group.range from 3 to 8,
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Table 6,1 REDFISH in Sub-areas I and II.
Nominal catch (Lt} by countries in Sub-area I, Division Ila
and IIb combined as officially reported to ICES.

Country 979 1980 1981 1982 1983
Denmark - - - - -
Faroe Eslands - - 206 - -
France 1,142 1,297 537 B41 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 3,395
Norway 9,025 8,472 g,249 10,045 11,083
Poland 261 87 26 - -
Portugal 1,100 2 - - -
Spain 1,375 1,965 %30 72 222
UK (England & Wales) 1,756 1,307 470 336 182
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 1587 1988°
Denmark - - - +3 o
Faroe Islands - - 29 450 575
France 2,970 3,326 2,719 1,611 7207
German Dem,Rep. 4,168 3,260 1,323 417 95%
Germany, Fed.Rep. 3,289 3,306 3,561 5,412 1,360
Norway 18,650 20,4586 23,251 18,652 24,260
Poland - - - - -
Portugal 1,806 2,056 1,591 1,175 500
Spain 25 38 - 25 26
UK (Erngland & Wales) 716 167 129 230 468
UE (Scotland) - - 14 9 2
USSR 69,689 59,943 26,694 7,215 3,139
Total 101,313 92,552 53,311 34,596 38,039

! provisional figures.

The total figure used by the Working Group for assessments
(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 1 -fG - -
Germany, Fed.Rep. - - 7 10 -
Norway 1,374 736 543 732 580
Portugal - 170 - - -
UK (England & Wales) 462 295 61 77 48
UK {Scotland) - - - - =
USSR 639 32 1,220 1,750 4,023
Total 2,482 1,235 1,847 2,569 4,651
Country 1984 1985 1986 1987 198a’
France - - - - -
Germany, Fed.Rep. 1 143 50 10 6
Norway 1,472 2,378 4,245 2,331 5,549
Portugal - - - - -
UK (England & Wales) 22 43 32 14 20
UK (Scotland} - - 3 - -
USSR 532 368 1,066 769 199
Total 2,027 2,932 5,396 3,124 5,774

1 A ]
" Pxovisicnal figures.
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Table 6.3 REDFISH in Sub-areas I and II,
Nominal catch {(t) by countries in Division IIa as
officially reported to ICES,

Country 1979 1980 1981 1982 1983
Faroe Islands - - 2086 - -
France 1,134 1,296 521 841 798
German Dem.Rep. 12,43% 7,460 2,205 2,760 2,500
Germany, Fed.Rep. 11,913 7,992 4,681 3,172 3,385
Norway 7,637 7,734 8,704 9,140 10,500
Poland 261 78 26 - -
Portugal 1,100 3% - - -
Spain 1,125 1,500 620 - -
UK (England & Wales) 1,195 967 409 259 134
UK (Scotlang) - - - - -
USSR 29,519 46,762 56,130 63,125 82,836
Total 66,323 73,878 73,502 7%,297 100,163
Country 1984 1985 1986 1987 1988"
Faroe Islands - - 29 4502 5707
France 2,970 3,326 2,719 1,611 7002
German Dem.Rep. 2,570 2,800 1,252 375 879
Germany, Fed.Rep, 3,288 2,%72 3,319 3,562 1,319
Norway 17,111 18,062 18,704 15,410 18,538
poland - - - - -
rPortugal 1,134 1,327 1,273 1,156 467
Spain - - - - -
UK (England & Wales) 672 120 94 205 412
DK (Scotland) - - 11 8 2
USSR 63,342 59,047 19,099 4,953 7,598
Total 91,087 87,654 46,500 27,730 30,485

Yprovisional figures.
As reported to Norwegian authorities.
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Table 6.4 REDFISH in Sub-areas I and 1II.

Nominal catch (t) by countries in Division IIb as
officially reported to ICES.

Country 1979 1980 1381 1982 1983
PBenmark ~ - - - -
Farce Islands - - - - -
France 1 - - - -
German Dewm.Rep. 3,723 988 2,409 1,703 834
Germany, Fad.Rep. - - - - -
Norway 14 2 2 173 3
‘Poland - 9 - - -
Portugal - i2 - - -
Spain 250 465 3t0 12 222
UK (England & Wales) 99 45 + + -
UK (Scotland) - - - - -
USSR 40,293 26,007 24,302 47,935 18,600
Non-members 4352 1242 - - -
Total 44,815 27,652 27,023 49,883 19,719
Country 1984 1985 1986 1987 1988"
Denmark - - - + _é
Faroe Islands - - - - 52
France - - - - 20
German Dem.Rep. 1,598 460 71 42 110
Germany, Fed.Rep. - 190 192 1,840 35
Norway 67 16 302 311 173
Poland - - - - -
Portugal 672 129 318 19 33
Spain 25 38 - 25 26
UK {(England & Wales) 22 4 3 11 36
UK (Scotland} - - + 1 -
USSR 5,815 528 5249 1,493 1,342
Total 8,199 1,965 1,415 3,742 1,780

1Provisi_onal figures.

As reported to Norwegian authorities.




Table 6.5 REDFISH in Sub-areas Y and II.
Nominal catch (t) of Sehastes marinus and Sebastes
mentella in Sub-area T and Divisions ITa and IIb

97

combined.
Species 1979 1980 1981 1982 1983
S. marinus 26,475 23,411 20,826 16,366 19,260
5. mentella 87,145 79,354 81,546 115,383 165,273
Tatal 113,620 102,765 102,372 131,749 124,533
Species 1984 1985 1986 1987 1988"
5. marinus 28,37% 29,484 30,499 24,078 23,752
5. mentelis 72,934 63,068 23,112 10,518 14,287
Total 101,313 92,552 53,311 34,55¢% 38,039
1Provisional 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 19886 1987 1988’
Denmark E & 24 16 31
Faroes Islands - 24 - - -
France T 690 578 833 -
Germany, Fed. Rep. 554 162 183 70 134
Norway 594 1,204 1,048 411 1,067
UK (England & Wales) 45 3 35 18 125
UK (Sceotland) 1 + 1 55 9
Total 1,276 2,094 1,869 1,401 1,366

1 .o .
Provisional figures.
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fabie 6.7 Sebastes mentella in Divisions ITa and Ilb.
Catch per unit effort and calculated total international effort.

USSR German Dem. Rep. Total effort
catch/hour trawling () catch/day (t) (USSR units)
Yeaxr ; 2 Freezer Factory trawler ) 2
RT PST trawler FVS IV RT PST

1965 0.38 - - - 41,216 -
1966 0.39 - - - 26,008 -
1967 0.37 - - - 16,862 -
19568 0.45 - - - 12,029 -
1969 0.48 - - - 14,242 -
1870 0.46 - - - 49,817 -
1971 0.38 - - - t18, 587 -
1972 0.38 - - - 75,953 -
1973 Q.45 - - - 85,289 -
974 0.69 - - - 100,539 -
1975 .95 1.01 - - 251,653 235.703
1976 0.93 1.26 - - 271,653 213.442
1977 0.77 1.00 - - 190,084 146,365
1978 0.63 0.86 - - 147,002 107.6838
1979 0.56 0.93 - - 158,616  93.704
1980 0.79 0.9 - - 113,363 87,202
1981 5.63 0,95 8.71 - 12%,438 85,338
1982 0.63 1.05 9.58 - 183,148 109,889
1983 0.80 1.09 17.12 - 131,591 96,581
1984 0.70 1.30 13.62 - 104,191 56,103
1985 0.40 1.06 9.89 - 105,143 3,048
1986 0.43 0.58 7.90 - 53,749 33,988
1987 - .70 - 7.30 - 15,026
1988 - 0.70 - 11.78 - 20,410

1Side trawlers, 800-1000 HP. For %986, side trawlers (SRTM), 1000 HP.,are
included.
Stern trawlers. For 1375-1979, the PST data have been calculated from RT
data.
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Table 6,8 REDFISH in Sub-areas I and II.
Year-class strength.

International
Year Q~group survey USSR ]
class Dragesund (1%7%) abundance indices Young fish surveys
1961 poor - poox
1962 very poor - poocy
1963 poOOX - strong
1964 strong - strong
1965 strong 159 strong
19686 strong 234 strong
1967 average 44 average
1968 average 21 average
1969 very strong 295 very strong
970 strong 247 strong
1471 average 172 strong
1972 average 177 average
1973 strong 385 below average
1974 - 468 pooxr
1975 - 315 poox
1976 - 447 poor
1977 - 472 pocr
1978 - 460 pooxr
1879 - 930 poor
7980 - 651 poox
1981 - 861 close to poor
1982 - 694 strong
1983 - 851 average
1984 - 732 poor
1985 ~ 795 poor
1986 - 702 poor
1987 - 631 jolelo o
1988 - 949 poor
19839 - 698 -

1On the basis of the abundance of age groups 1+ to 6+,




Table &.9 Sebastes mentella. Average catch {no. of specimens) of different
year classes per hour trawling in the USSR survey in the Barents
and Norwegiah Sea (1976-1983 published in "Arnales Biclogiques").
The + is added to the age to indicate that the survey ws carried
cut from the end of one year into the following year. These data
are used as the only input in the recruitment program RCRTINXZ.

Mg 0F W26 3 4 B+ 6+ Te B2 %+ 10+ 10+

1965 - - - - - - - - - - - 0.4

1966 - - - - - - - - - 3.0 -

1967 - - - ~ - - - - - M. - 0.3

1968 ~ - - - - - - - 15.2 - 1% 0.3

1989 - - - - E - -~ 43.4 - BT 12,2 3.1

1970 - - - - - - $5.8 - 1.8 349 119 -

1971 - - - - - 22,7 - 1%.5 51.% 18.0 5.7 -

1972 - - - 9.4 - 6.7 518 12.3 8.7 - -

14973 - - - 0.6 - 4.3 37.3 8.6 5.8 - - -

1974 - - 4.8 - 4,9 22.8 4.4 4.8 - - - 3.

1975 - 7.4 ~ 1.7 &4 24 35 LA - - 4.0 -

1876 7.0 - 8.1 t.2 25 6.8 49 50 1.0 131.0¢ - -

1977 - 0,2 0.2 02 09 51 3.7 1.0 130 2.0 - -

1978 0.8 0.02 0.9 1.0 5.0 3.8 2.0 20.0 £.C - - -

1979 - 1.9 1.4 3.8 2.3 5.0 1t.0 16.0 1.0 - - -

1980 0.3 0.4 2.0 2.5 16.0 6.0 11.0 25.0 2.0 - - -

1581 -~ 2.2 3.9 2.0 6.0 12.0 4.0 18.0 - - -

1982 19.8 13.2 13.0 15.0 34.0 44.0 39.0 - - - - -

1983 12.% 3.0 5.0 6.0 31.0 34.0 - - - - - _

1984 - 100 2.0 - 5.0 - - - - - - -

i385 107.0 7.0 - 1.0 - - - - - - -

1986 2.0 - 1.0 - - - - - - - - -

1987 - 3.0 - - - - - - - - - -

1988 .0 - - - - - - - - - - -




Table 6.10 Sepastes mentella.

Recruitment at age 6 (in millions).
Results from the analygis using RCRTINX2,

and data from the USSR".

No. of points
Year Adopted Log S.E. USSR
class 5 4 3
1976 222 216 189 222 Q.50 -
1977 154 98 123 98 0. 48 -
1478 134 133 131 134 Q.42 -
19739 163 158 157 163 0.4 -
1980 256 246 244 256 0.44 121
1981 303 298 298 303 0.43 155
1982 484 472 477 484 0.51 255
1983 387 369 370 387 0.63 274
13684 187 193 193 187 G.586 248
1985 n.a 174 72 174 0.75 194
1986 n.a n.a 167 167 0.75 105

"Not adopted.
Calculated from population fecundity (Serebrijakov,
1984} .

Iable 6.11 Sebastes .
Maturity ogives from the USSR. Samples from reseaxch

vessels. Sexes combined.
Average Average Average
Age 1986 1987 1988 1989
1966-1972 1975-1983 1984-1985
33 C.000 0.000 0.000 0.000 0.000 0.000 0.000
7 0,000 0.009 0.000 0.c00 0.000 0.000 0.000
8 0.030 G.016 0.000 0.000 ©.000 0.000 0.000
9 0.060 0.101 0.013 0.006 0.083 0.000 ©.Q00
10 0.080 0.195 0.140 ©.017 0.182 0.028 0©.074
11 0.220 0,300 G.304 0.132 ©.278 . 0.125 0.178
12 0,380 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
14 0.720 0.862 0.B36 0.795 0.926 0.760 0.718
15 0.850 0.966 0.938 0.862 0.938B 0.855 0.79%4
16 G.880 0,594 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 t.00¢ 1.000 1.000 1.000Q
Tabie .12

SEBASTES MENIELLA -

RAHLERS

CEFGRT AND CATOH DATA
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Table 6.13

Module run at 11,06.36 25 SEPTEMBER 1589
'DISABGREGATED Qs
LOG TRANSFORMATION
-NO expianatory var'late (Mean used)
F1eet I ,uUsSR pgT TRAKWLERS ‘has terminal g estimated as the mean
FLEETS COMBINED By ** VARIANEE **
‘Terminal popilations frem weighted Separable populations
Regressmn weights
, 1.000,  1.000, 1,009,
Otdest age F = 1,000*average of 5 younger ages. Fleets combined by variance of predictions
‘Fishing mortalities

Age, 86, 87, 85,

16, 290,
17, 513,
12, .33,

Log :atchab1'|1ty estmates

Age 9
Fleet, 8, 87, 88

17 UiT5T, 712,80, 25.6

SUMMARY STATISTICS

Fleet , Pred. , 5E(g),Partial.Raized. SLOPE SE +INTRCRT, .SE
s g L F T FT y  Slope .-In?tr.-:pt
T .T13.62 , 1650, 013 , .0248, .GOUE+00, .DOOEV00,-13.62Z, 496

Fbar SIGMR,("int.) SIGHA{ext .} SIEMA(nvera'l'l) Var'}ance ratm
.025 ©.981 0,000 991 0.000




Table 6-13 {cont'd) 103

Age 10
Fleet, 86, 87, 08

1 Ti5.01,-13.10,-12.47

SUMMARY STATISTICS
Fleet , Pred. , SE{q),Partial,Raised, SLOPE . SE , INTRCPT, SE
PO , s F 4+ F ,  Slope JIntrept

T C12.53 . .530, 0408, .0741, .GO0E00, .OO0E+00,-17.526,  .365
Fbar SIGMA(int.) SIGMA(ext.) S16MA{overall) Variance ratio
.074 530 0.000 .539 8,000

Age 11
Fleet, 86, 87, 88

1.717.41,°12.10,-12.16

SUMMARY STATISTICS
Fleet , Pred. . SE{q),Partial,Raised, SLOPE , SE , INTRCPT, SE
» 1 1 . F 0 F >  Slepe Intrept

T 1733 . .166, L0548 , .0997, .0UOE+00, .O000Er00, 12,379, .093
Fbar SIGHA(int.) STGHA (ext,) SI6MA{overall) Variance ratio
.100 186 0.000 .186 0.000

Age 12
Fleet, 86, 87, 88

1771400, 2157873, -11.85

SUMMARY STATISTICS
Fleet , Pred. , SE{q),Partial,Raised, SLOPE . SE LJINTRCRT, SE
5 q N , F , F . , Slope . J1ntrept

T iCTiTo0 . Jiil, G765 . 1380,  .000E+00, .DOCE+GD,-11.897, 055
Fbar SIGMA(int.) SIGHA(ext.) SIGMA(overall) Variance ratio
1139 L 0.000 .11 0.000

Age 13
Fleet, 86, 87, 88

111724, -11.98,-11.28

SUMMARY STATISTICS
Fleet , Pred. , SE(q},Partial,Raised, SLOPE y SE JINTRCPT, SE
’ q 1 . F s F . s Slope . ,Intrept
s . . . . ' s P
1 ,-11.32 , .126, .1363 , .2475, .000E+00, .QOOE+0C,-11.320,  .063
Fbar SIGHALInt.) SIGMA(ext.) SisMa(overall) Variance ratio
248 126 0.000 126 0.000
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Table 6.13 {cont'd)

Age L4
Flest, 86, .87, 688

1 ,-21.36,-11,53,-11.38
- SUMMARY STATISTICS

Fieet , Pred. , $E{q).Partial,Raised, SLOPE SE »INTRCPT, SE
N q N s F , F . B Slope N JIntrept

TTATAT 107, 1335 . .2739,  .DODE+00, .DG0E+00,-11.470, .05
Fbar - SIGMA(int.) SIGHA(ext,) 51GMA{overall) Variance ratio
.24 107 0,000 .07 0,000

Age 15
Fleet, 86, a7, 88

111,47 541,79, 511,56

SUMMARY -STATISTICS
Fileet , Pred. , SE(q),Partial,Raised, SLOPE SE S INTRCPT, SE
s -q N s F 4 F »  Slope . JIntrept

1 ,-ti.é1 , 188, .102Z , .-1‘855: .00GE+00, . 00DE+00,-11.508, 094
:Fbar SIGHALINt. ) SIGHAlext.) SIGMACoverall}) Variance ratic
185 .188 0.060% 188 C.000

Age 16
Fleet, 86, 87, 88

11174, -T5.66,-11.54

SUMKARY STATISTICS
Fleet , Pred. , SE{(q},Partial,Raised, °SLOPE , SE s INTRCPT, SE
> 9 B . F 4+ F + Slope »Intrept

T .-11.66 ., .06L, .0951 , .1726, .OD0E+0G,  .000E+00,-11.680, 031
Fbar SI6MA{int.) SIGHA(ext.) SIGHA(overz11} Variance ratio
173 \6126-01 0.000 L612E-01 0.000

Age 17
Fleet, 86, 87, 88

e
1 ,-11,1C.-11.77,-11.37
SUMMARY STATISTICS

Fleet , Pred. , SE{q),Partial,Raised, SLOPE , st 4 INTRCPT, SE
a q 3 ' F , F i . Slope . s Intrept

T AL, L3S, 1349, 256, LO0CE400,  .DOCE+00,~11.413, 192
Fbar SIGMA{int.} SiGMALext.) SIGHA(overall) Variance ratio
.226 385 0,000 £.000

.3




Table 6.14

Title : SEBASTES MENTELLA IN FISHING AREAS IIA AND 1IB

At 15.46,55 27 SEPTEMBER 1989

from 78 to BB on sges & to 18

with Terminal ¥ of 210 ot age 13 and Terminal $§ of .600

Initial sum of squared residuals was 205,399 and
finat sum of sguared residusls is 128 160 after 119 iterations

Matrix of Residuals

Years 78/79  79/80 80/81 81/8B2 82/83 83/84 84/85
Ages
6/ 7 -.519 570 L3397 1.728  -1.287 B2 -8.771
7/ 8 718 745 .992 . 888 L4230 - 757 -2.443
8/ 9 1.348 .860 1.009 .853 1.186 L8722 -.738
9/10 1.245 .902 .817 533 .728 .24%  -.738
10/11 493 445 317 .300 .786 -.115  -.682
1i/12 018 221 ~-.088 .132 ,293  -,183  -.159
12/13 -.085 .385  -.081 01 -,052 -.127 .323
13/14 -.508 -.068 -.824 -.,291 -.563 -.366 .938
14/15 ~.322 -1.038 -.609 -.483 -1,003 -.205 1.120
15/16 -.654 -1.818 -,197 -.720 -.834 L1972 1.081
16/17 -.592 -1.179 L2000 -.,995 -.865 532 1.171
17/18 ~1.190 -1.%68 -.200 -.94% -.633 959 640
001 .001 .G00 .00 Q00 ~.001 000
WTS .100 L1100 .100 100 .00 1.000  1.000

Fishing Mortaiities (F)

73
F-values .B659

- 7% 80 81 82 83 84 85
F-values L8389  .6984 L6750  .B032 8802 7777 1.2357

Selection-at-age {5)

G 7 5
S-values L0010 .po4as 0174

9 10 11 12 13 14 15
S-values L0568 L1740 L3121 L5370 01,0000 1.0883 1,1085

§9/86

V248
1.111
666
376
323
165
-.126
-.426
-.668
~.385
-.567
-.286

.000
1.000

86
4348

16
1.1601

86/87

4.032
A0
-1.320
-.912
~.248
022
047
.308
L339
.032
-.137
141

060
1.000

87
1947

17
9491

87/88

1.544
1.258
-.008

.603

.487

097
~.135
-.228
-0 241
=497
-.655
~1.000

000

1.000

88
L2100

18
G000

601
. 001
.ooo
. 000
.000
Q0o
GO0
.000
.000
.000
.goo
000

710

057
141
.81
.229
368
1.000
.836
.317
242
211
.24
L1196

-
(=
w
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Table 6.15

-SEBASTES MENTELLA IN FISHING AREAS LIA AND 1IB

CATEGORY: TOTAL

CATCH IN NUMBERS

1965
6 48
7 285
8 1502
9 2183
10 1141
11 1545
12 1972
13 . 2471
14 2804
15 199
16 2067
17 1592
18 1473
19 1069
20 689
21 404
22 251
23 71
24+ 95

1977
6 0
7 2418
8 17175
9 33454
10 52102
11 4917
12 5393
13 33287
14 18095
15 17505
16 5796
17 4874
1§ 5499
19 3155
20 3841
21 2955
22 2531
73 1902
24+ 32

JOTAL 303766

UNIT: thousands

1956

0
0

27
279
532
485
731
1223
1927
2007
1741
1472
944
237
532
246
186
66
13

13278

1978

2905
30158
£5162
53391
33566
19908
17242
9270
7410
5456
4134
2134
1545
€66
1061
433
208
301
158

255202

1867

108

1958

7
0
15
89
192
355
436
554
864
766
931
694
665
702
359
347
251
89
44

7372

1980

1065
7412
26296
44131
10442
27089
19950
11172
6400
5607
5802
3443
3001
1406
796
145
145
7

27

1968
k3

409
524
838
033
054
849
618
482
807
451
249
786
555
440
514
199

12

10375

1981

932
3000
8620
26716
48290
39206
33304
2117
11853

6038
2657
2172
1344
- 632
802
358
117
Q

It}

239625 208352 207350

2122

2808
3983
2743
3559
2318
1557
784
653
327
65

32650

1982

5
854
4775
12554
47348
£7134
46529
37731
15506
9492
5780
3368
2160
1624
1191
691
344
258
76

247420

1971

114
284
661

1590

4429

4884

5451

4940

7486

4486

7382

4770

918

2385

1874

1620
97

56671

2311498

1972

466

792
5778
3586
2049
1770
2965
4564
4704
4098
4704
3632
3167
1816

85

a7

279

47
46572

160879

1873

172
1660
4865
8729
4636
2633
3148
5208
5666
4578
5380
3777
2747
1316

973

630

1i4

10
10

57252

1574

606
4847
15451
28781
30444
19843
10603
8634
8634
6514
5508
3332
2878
1666
2121
57
454
151
151

151475

47829

1975

5834
19417
42425
82480
108452
119075
57231
29551
20854
16499
13465
13668
12207
6757
7112
5113
2242
735
4g7

- 563674

1987

108
1055
3145
2679
3580
6213
3702
1452

210
&6

(== e o Y ]

22874

1976

18891
79815
59395
78241

110712

112524
93144
49550
26134
13981

9839
6300
7233
3436
3168
1818
1715
1641
211

527098




Table 6.16

SEBASTES MENTELLA IN FISHING AREAS 1IA AND II8
CATEGGRY: TOTAL

HEAN WEIGHT AT AGE IN THE CATCH

1977

168
.183
225
311
367
432
.508
611
.679
753
821
.872
L9106
.923
.985
1.056
1-124
1.193
1.215

1866

.168
.183
225
.311
.367
432
.508
611
679
.753
821
872
.910
.923
985
1.056
1.124
1.193
1.215

1967

.168
.183
.225
.311
.367
.432
508
611
679
L7153
.821
872
910
923
.585
1.056
1.124
1.193
1,213

UNIT: kilogram

1568

168
.183
225
311
367
432
.508
611
.679
.753
,821
.872
910
.923
.985
1.056
1.124
1.183
1,215

1980

.107
. 155
200
.252
.310
2374
L472
.568
715
.898
.834
i.024
1.050
1.076
1.129
1,150
1.175
1.200
i.220

1569

168
183
V225
311
.367
432
.508
611
678
.753
821
872
910
.923
.985
1.058
1.124
1.193
1.215

1981
.102

1982

133

1971

.168
.183
2225
311
. 367
432
.508
611
.679
.153
821
872
910
923
985
1.056
1.124
1.183
1.215

1872
168
.183
225

. 367

1984

1973

168
.183
225
L3141
367
432
.508
611
.679
. 753
821
872
510
.823
.985
1.056
1.124
1.153
1.215

1974

168
. 183
.225
L311
367
.432
.508
.611
679
753
821
872
.910
923
985
1.056
1.124
1.193
1,215

1986

102
.20
137
.218

1975

168
183
W275

367
A32

107

1976

.168
.183
225
.311
.367
432
.508
611
679
753
821
-872
910
.923
.4985
1,058
1.124
1.193
i.218

1988
.144

1.694

1.360 ; :
1,350 .
1.460 1
1.450;




Table 6.17

SEBASTES MENTELLA TN FISHING AREAS ITA AND I1I8

FISHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT =

1978 1979 1950 1961 1982 1983 1984 1985 1986

5 Rilsl: .014 006 .008 000 000 .000 002 022
7 .064 681 033 .018 008 .001 .Goo 012 .003
8 165 111 093 044 035 022 .008 .030 005
9 .192 .154 141 .116 .075 038 027 .090 018
10 211 .179 173 202 275 Jd21 078 275 067
11 .212 .227 170 L 226 -345 263 208 434 .130
12 281 .316 .240 291 .403 522 .492 .652 .228

13 .297 .414 251 .383 .546 840 1,183  1.000 .495
14 322 .288 L2851 , 408 474 1,010 1.439 .823 519
15 . 395 .228 417 .353 585 1,329 1.469 .902 409
16 401 L4186 L761 322 593 1,457 1.49%6 941 315
17 .429 .393 .831 517 .738  1.632 1.066 .B76 420
18 518 784+ 1,037 .820  1.342  1.321 602 .658 213
19+ .518 .784 1,037 820 1.342  1.3211 602 658 .213

{10-15)u 1286 L2750 250 .310 .438 681 812 681 .308

.10

1987

.00l
.001
.003
.G29
.060
069
097
180
.180
170
159
-130
103
.103

W76

1988

0G0
001
001
010
.053
073
117
224
268
245
290
303
249
243

163

80t

2




Table 6.18 Virtua? Population Analysis.

SEBASTES MENTELLA IM FISHING AREAS ITA AND TIG

STOCK SIZE IN NUMBERS

BLOMASS YOTALS

UNIT:

UNIT:

tonnes

thousands

ALl WALUES ARE GIVEN FOR 1 JANUARY

18
19+

TOTAL NO
PG ND
TaT.BI0M
SPS BYOM

1978

406904
513373
449240
321314
185345
1083849
73878
3778
28203
17495
13101
5405
3997
7547

2173970
251817
598473
132579

1879

270652
3654720
135859
344617
240053
135845
80082
50492
25390
18492
10659
7937
3774
12642

2001814
286020
5321724
148252

1980

184344
241442
311166
353008
267194
181637
97960
52815
30203
17226
13326
6362
4845
4111

1765640
310614
500874
154832

1981

118587
165789
211420
256571
277503
203370
138632
69707
37189
21256
19274
h632
2507
3563

1572008
344212
163590
166678

1982

81940
106425
147160
183107
206777
205285
146809

23764

43001

22417

13509

6739
3040
5688

1265831
356620
428876
183257

1983

88252
74137
93485
128617
123753
142182
131553
88745
49129
24223
11302
6754
2915
954

998002
308766
325396
148220

1984

53453
79835
67001
84509
112028
123263
98946
70657
34683
16189
2807
2382
1195
1091

772723

221863
222454
94227

1985

45557
48365
12205
60125
144565
93795
90563
54717
19581
7445
3371
1177
743
113

620374
139106
182554

65387

1986

1380
44115
43221
63424
49702
51161
H496%
47687
18209

7783

2732

1190

443
367

541697
109282
141936

54269

1987

2022
1221
39805
38903
56391
42046
40668
39879
23540
9800
4678
1805
707

Q

599056
95956
159298
48878

1988

4992
1829
1104
35914
34198
Bl
35448
33397
29314
17785
7482
3610
1433
162

776506
110172
188959

54717

1483

0
4516
1564

998
32166
29347
40486
28504
24156
20708
12594

5066
2412
13%7

Ignored

601




Table 6.1%

List of input variables for the ICES prediction piugidm

SEBASTES MENTELLA
Thé reférence F is the mean F for the age group range from 10 to 15

Theé nunber of recruits per year is as follows:

Year Recruitment
1989 274000.0
1990 248000.0

1991 194000.0

Bata aré printed in the following units:

Number of fish: , thousands
Ne1ght Y gge group in the catch: Kilogram
Weight by age group in the stotk: kiltogramw

Stock Biomass: tonnes

Catch' weight: tonnes

fm et L B i tdatatatl B o — e o e *
! ; i fishipg!l natural) maturity] weight in} weight in|
! age) stock size! pattern! mortality; ogive! the catch! the stock!
Fo e e e et S e T LR o ——— R +
T 774000.0 0002, .10 LG0; .144; 144}
boo7v e231gie.0r L0040, .10} .00! .180! .188¢
boog! 1z28777.00 0037, .10} .00! 180 L1881
Toog go7o1.00 0N, 10! Rl .204) 208!
v 49077.0¢ 0365 .10¢ 07! 276! 2787
§ooti 4Zagz.00 .07 10! 178 L3231 .328!
Vo2 ihapa,o; 12 s 10 gt 431! 414!
T 4 28565.0] -22 10! 66! L5111 490!
Lol X 5

N \

P16 '

VoAt '

Lo 18]

bo1GH]

m———t




Table 6.20

fFfierts of different tevels of fishing mortality on
catch, stock biomass and spawning stock Diomass.

SERASTES MENTELLA

+ +

i !

+ + +
| face] ref.) stock! sp.stock) ! fac-,  ref.) stock! sp.stock] ! stock)
v tor F! biomass! biomass) catch} tor| F! bionass) biowmass) catch| biomass|
e e R T e it dm——— drorr e R + +
o1 .18] 2251 58, 18} W2 041F 0w 254} 61, 44 290 77
) i ] Co i i .51 .08IFC ; 1 2 285, 73
: : | : : Po1.00 161788 Fmed! LTy 276! 66|
: ! 1 : : bl L18iFgg=Fmax | ¢ 18l 275! 651
| ' { : ! vo3.4) .55Fhigh | VA6 245 s
B e et Jm e — o b O e —— $o e o [ +

The data unit of the biowass and the catch is 1000 tonnes.
The spawning stock biomass is given for 1 January.
The reference £ is the mean F for the age group range from 10 to 15

Iable 6.21 Sebasteg marinus.
Catch (percentage of total international catch) and
catch per unit effort for Norwegian stern trawlers
and total international effort (Norwegian units) .

CPUE Effort
Year Catch (t) {kg/tonnage x hours) {(tonnage-hours x '000)
1981 1,723 { 8.3%) 2.07 10,9061
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
1937z 3,426 (14.2%) 1.93 12,476
1988% 5,293 (22.3%) 1.71 13,890

1 : . . .

Only including trips with more than 50% S. marinus in the
catches.

Provisional figures.




Table 6,22 Sebastes marinus in fishing areas I and Ila. Category: Total.

Zlt

EATEH TN NUMBERS UNIT: thousands

1955 19506 1967 1468 1969 1970 1971 1972 1973 1974 1975 1976

3 0 0 ju] 0 ] 0 ] 0 Q 0 0 0
4 0 0 g "] 0 0 a] 1] 0 ¢ o ]
5 0 0 0 0 0 0 n 0 0 Q 0 530
6 0 0 0 0 0 ] o] i] 1} 0 [0} 2884
i 0 0 0 1 o] 0 1] 0 qQ 0 0 53719
8 0 0 o] 0 3] 0 1} n 0 a 0 12182
3 i ] ] 0 0 o] 0 a 0 ] 0 L0950
10 0 o 1) [t} 0 0 0 [ 0 0 1] 9515
11 s 0 ] ¢} a ) o] 0 0 ] 0 5963
12 7596 41 44 43 51 62 46 201 540 387 593 5008
13 3722 118 94 32 35 122 LN 32 570 450 868 1685
14 805 370 199 74 97 229 107 533 913 1049 1538 2670
15 1531 863 106 165 209 144 239 1137 1827 2079 2984 2991

16 3505 2952 1363 550 666 1232 886 2563 3266 5479 7397 6775
17 1529 1737 919 354 556 723 5¢4 261 1441 2757 3563 2707
18 2321 2753 153 611 954 1138 935 2014 2157 4164 5117 3918
19 2231 2718 1695 684 1223 997 990 2046 1892 3528 4402 3417
20 445 503 310 131 223 185 185 385 342 638 775 614
21 2223 2471 1458 753 1436 1on3 £58 L1732 1420 2358 2828 247%

22 1624 1687 951 555 1084 750 595 1112 849 1373 1721 1529
23 1758 2158 1167 828 1518 921 779 1251 1143 1527 1813 1814
24 1741 1924 1241 1266 2259 966 1123 l1iz21 1248 1303 1432 1672
25 G858 460 896 %93 1845 718 776 45 &84 02 930 1108
26 637 615 723 887 1667 623 6306 585 729 530 817 918
27 460 406 504 644 1362 L) 426 429 568 309 101 827
24 128 105 432 6514 1038 347 431 377 508 332 559 6524

AT 22674 72631 13939 9254 6243 10984 agdy  1798% 0027 waall Y B77EO




Table 6,22 (cont'd)

1977 1978 1979 1980 1981 1987 1683 1984 1985 1986 1987 1988

3 86 0 il 0 0 j 0 0 o 0 0 0
4 428 0 i3 0 1] 0 1] o 0 0 [y 0
] 1839 20 0 10 10 0 ] 2 0 1] j 0
5 1831 13 Y 11 7 0 0 0 G 0 0 0
7 1621 30 12 13 125 o 0 il 0 il 0 Q
8 4179 328 73 87 225 ¢ Q z 0 B8 & ]
9 4620 B4l 101 180 434 3 0 il 0 157 5 a4
10 4501 930 149 352 779 36 0 o 1] 187 iQ 207
11 £359 G15 145 517 885 178 8 0 66 145 25 751

12 3306 2003 723 768 1224 816 86 192 880 251 123 357
13 2557 2788 914 571 952 814 249 10l 10809 935 332 771
14 4242 5453 3422 2368 1704 1861 581 601 2697 3150 413 1338
15 5334 6404 3276 3677 2502 2364 1358 1623 5720 3687 1281 1196
16 6072 5880 3554 3502 2485 2636 2186 1425 5300 5264 1735 832
17 2372 2569 1726 1673 §68 1333 831 701 2275 2827 1141 1197
18 3482 3669 2212 2341 2399 1989 2241 4572 4421 " 7309 1409 2647
19 3118 2719 2237 1364 1274 1174 1314 1624 2632 3188 1570 1083
20 964 1538 1814 1330 1457 1309 1109 2124 1818 18886 1635 2710
21 2408 1716 2237 1829 1392 212 1803 4551 2242 3237 2810 2044
22 1170 382 959 1340 734 927 864 1475 1168 496 1372 1513
23 1454 421 946G 1507 1007 715 G643 2599 375 447 1678 1891
24 1318 A11 959 968 550 353 929 1651 1006 282 1111 1387

75 923 241 673 219 407 129 556 425 162 0 658 846
26 172 175 630 383 273 48 924 702 161 0 2090 504
27 333 155 541 341 41 18 330 725 0 ] ] 378
28+ 677 141 239 39 36 0 0 0 0 n 0 36

TOTAL 62286 39312 27542 24790 21770 18975 18112 24998 32532 33439 19404 24301

-
-
L




Table 6.23

Title ' SEBASTES MARINUS TH FISHING AREAS T AND 1T1A

At 09.40,34 7B SEPTEMBER 1989

i ram 78 to 88 on ages 1l to Z3

with Terminal F of .140 on age 18 and Terminal S of 1.600

[nitial sum of squared residuals was 170.768 and
final sum of squared residuals is 65.760 after 109 iterations

Matrix of Residuals

Years /79 79/80  80/81  81/82  82/83  §3/84. 84/85
Agerd,
11/12 816 - 47 L3592 1.436 1.732 -1.416 -4.675
12/13 949 618 189 .853  1.377 -B28 -.113
13/14 J10 -4l -.5B34 -.022 N W263 -1.639
14/15 372 .018 060 -.068 L2750 -,324 -1,068
15716 -.080  -.515 ~.029 -.329 -.550 122 .52
e/l 013 ey 434 -84 - 017 L7868 ~.328
17/18 307 075 0401 -,283 0 -.325% 0 -.718 -.357
18/19 ~.248 -.032 L118 . 368 ~.285 422 LU15)
19720 -.088 L2254 -.307 -.1z6 -.384 -.133 735
20/21 -.246 348 .337 50 -J14 - 443 1,387
21/22 - Fl2 0 -.295 -.121 ~-.4B3 -.345 -~.238 1.418
22713 -1.058  -,380 129 266 L254 -.417  1.581

-.001 -.001 -,081 ~.001 .aoa .000 000
WTS L100 100 . 100 L1090 100 .100 .100
Fishing mortalities (F)

78
F-values L0728

79 80 g1 a2 63 a4 85
F-values  LOB11 0448 L0397 L0407 0262 L0466 L1277

Setection-at-age ($)

11 12 13
S-values 0484 .2031 .3821

14 i5 16 17 18 19 20
S-vatues .8512  1.2388 1.0801 ,521i1 1.0000 .7901 (7970

84%/86

.071
631
=431

" -, 000

-, 237
-.198
-.628
-.039

236
~.095

580
1.185

000
£.000

86
1396

21
15218

BG/87

904
-. 361
.785
L483
-.213
039
.589
516
-.095
=561
-.731
~1,642

.000
1.009

87
L0778

§7/88

~. 753
=750
-.179
~.318
L641
.g70
. 208
~.627
-.136
518
278
,419

000

1.000

&3
.1400

23
1.,0000

.000
000
.00
LG40
.00
. 000
.000
.000
.00
LGonG
000
Qa0

012

175
488
470
.734
8493
000
i
646
986
L5973
.494
337

FLL




Tab]e'6;24 Virtual Population Analysis.

SEBASTCS MARINUS TH FISHING AREAS I AND

FISHING MURTALITY COEFFICIENT

11
a2z
13
14
15
16
17
18
19
20
21
22
23
24+

(15-21)

1978

067
L0258
037
093
.130
105
.038
072
064
045
.065
031
.G73
.073

074

1979

.G02
.010
013
052
069
.089
037
038
052
. 050
077
042
099
090

059

1980

007
052
009
037
066
.088
031
058
027
036
(58
.09z
078
078

052

TIH
UNIT: Year-l
L1981 1982
L0132 004
.ma L014
013 013
029 .G30
045 046
052 .055
L0225 032
082 an7?
037 .048
033 043
.043 L055
027 (33
.047 730
.od7 L0030
L04% L0502

NATURAL MORTALITY COEFFICIENT =

1983

060
002
065
011
023
048
020
063
052
052
070
026
025
L0286

047

1984

. 000
.09
L003
012
.034
028
018
L3
. 051
L101
L2277
068
090
090

092

1985

005
.070
G55
093
142
W132
051
.136
093
070
132
095
053
053

.108

1986

010
-020
079
215
160
168
087
. 204
123
080
.1%5
035
043
043

140

W10

1987

302
.G09
330
046
14
085
.45
.051
. 055
077
143
. (162
143
.143

084

1988

007
L037
T
144
167
.01
7Y
125
L1337
W14
L1300
LL38
L1739

Sit



Table 6.25 Virtual Population Analysis.

SERASTES MARINUS IN FISHING AREAS I AND IIA

STOCK §IZE TN NUMBERS UNIT: thousands

ALL VALUES &RE GTVEN FOR 1 JANUARY
1978 1979 1980 1981 1982 1983 1984 1985 1988 1987 1988 1989

11 86963 97843 80452 70874 43332 24545 15196 14830 15664 11511 43760 ¢
12 86513 78103 88394 72305 63288  3903% 22202 13750 13410 14036 10392 39329
13 80740 76376 69983 79252 64260 56490 35242 19900 11605 11896 12583 G064
14 53093 70406 68239 62781 70805 57371 50877 31792 17047 9705 10448 10653
15 55262 1908 60454 59404 55186 62203  S1350 48464 26704 12435 8389 8133
16 61186 43920 43855 SL207 51455 47688 54993 44329 35705 20200 10035 6455
17 71893 48777 36364 36355 43977 44053 41072 48405 35620 27309 16629 5789
18 55269 62338 43400 31884 32070 38521 39071 36497 41636 29544 23626 13909
18 46410 48523 54303 37045 26570 27128 32725 3100 28825 30736 25393 18864
20 36674 39410 39970 47833 32308 22926 23297 28067 25558 23054 26319 Z0043
21 28696 31722 33936 34502 41902 27980 19690 14063 23668 21353 19306 71240
22 13188 24335 26576 28968 30257 35898 23613 13499 15119 18343 16653 14956
23 7368 115%2  21i07 23080 25314 28497 31861 19964 11105 13209 15793 1363)

74+ 16852 371456 31514 79930 19554 116%G0 41455 27213 006 30377 28597 34528

T0TAL ND  70978% 721360 698550 665895 600474 627337 482453 384443 308174 273707 267384
SPS MO 392479 398631 391481 3B06BA 358766 443893 358836 314111 250447 220560 190201
TOT.BIOW 545277 470504 585034 598314 472557 665016 445737 358347 281175 295488 272730
GRS BIOM 374787 402126 39Y7S6 426476 342837 SH1BS0 372129 311825 248712 267253 190328

alL



Table 6.26

Zehastes rarinn

cunaing recre;tasat seights

cider L3¢ 5-f =
ceatral 40 axpld)
yrungar 36 enptd/a)

fear Lamd Feary Bt Y/B Hang Acl’)
-ings index index Ratio -over Prodg

Ha 32 1 S8 L7

1579 2 1 S L R -4
3 23 i S [ BN B 1]
R 2 1 A U
1932 i 1 IR ] 4
1983 ic ! 1 30 7 2
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1983 I3 1 o3t e 3
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938 24 1 ot
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Est's Est'd Act'l Est'd Est's
Prodn 500,
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Table 7.1 GREENLAND HALIBUT in Sub-areas I and II.
-‘Nominal catch (t) by countries (Sub-area I, Divisions
IIa and IEb combined) as officially reported to ICES,

Country 1979 1980 1981 1982 1983
Denmark - - - - -
Farge Islands 3 - 8 - -
France - - - 8 67
German Dem.Rep. 3,488 2,080 1,358 1,153 7,913
Germany, Fed.Rep. 481 303 128 18 130
Norway 2,843 3,157 4,201 3,206 4,883
Poland 106 - - - -
UK (Engl.& Wales) 59 26 9 10 2
UK (Scotland) - ~ - - -
USSR 10,311 7,670 9,276 12,394 15,152
others 21 48 38 - -
Total 17,312 13,284 15,018 16,789 22,147 |
Country 1984 $985 1986 1947 198’
Denmark - - - *, ~
Faroe Islands - - AZ 7 242
France 138 239 13 13 109
German Dem.Rep. 2,089 3,807 2,659 1,855 713
Germany, Fed.Rep. 76 193 59 169 27
Norway 4,378 5,464 7,869 7,262 8,925
Poland - - - - -
UK (Engl.& Wales) 23 5 10 61 82
UK {Scotland) - - 2 20 2
USSR ’ 15,18% 10,237 12,200 9,733 9,430
Others - - - - -
Total 21,883 19,945 22,854 19,120 19,312

1?io§isional figures.
“As reported to Norwegian Authorities.




Table 7.2 GREENLAND HALIBUT in Sub-areas I and IX.

Nominal catch {t) by countries in Sub-area I as officially reported to

ICES.
Country 1979 1980 1981 1982 1983 1984 1985 198s 1987 1988
Germany, Fed.Rep. ~ - 19 - - - - 1 2 4
Norway 727 4%0 641 505 430 593 602 557 984 1,751
UK (Engl.& Wales) 38 12 5 8 1 17 1 5 10 7
UK (Scotland) - - - - - - - 1 + -
USSR 182 100 564 200 196 81 122 619 259 420
Others - - 1 - - - - - - -
.Total 945 602 1,230 713 687 691 725 1,179 1,255 2,182
iProvisional figures.
Igﬁlg;l¢3 GREENLAND HALIBUT in Sub-areas I and II.

Nominal catch (t) by countries

as officially reported to ICES.

in Division Ila

Country 1979 1980 1981 1982 1983
Faroe Islands 3 - 8 - -
France - - - 8 87
German Dem.Rep. 787 570 18 73 14
Germany, Fed.Rep. 481 303 109 18 130
Noxrway 2,051 2,529 3,077 2,487 4,257
Poland 4 - - - -
UK (Engl.& Wales) 11 9 4 2 1
UK (Scotland) - - - - -
USSR 6,929 2,014 2,031 2,459 5,031
Others 21 48 37 - -
Total 10,287 5,473 5,284 5,047 9,500
Country 1984 1985 1986 1987 1988
Faroe Islands - - & - 242
France 138 239 13 13 107
German Dem.Rep. 189 82 55 i2 130
Germany, Fed.Rep. 76 172 42 63 15
Norway 3,703 4,791 6,367 5,706 7,010
Poland - - - - -
UK (Engl.& Wales) 1 2 5 44 56
UK {Scotland) - - 1 10 2
USSR 5,459 6,894 5,553 4,739 4,002
Others - - - - -
Total 9,566 12,180 12,042 10,587 11,346

YProvisional 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 19729 1980 1981 1982 1983
Denmark - - ~ - -
Faroe Islands - - - - -
France - - - - -
German Dem.Rep. 2,701 1,510 1,340 1,080 1,899
Germany, Fed.Rep. - - - - -
Norway 65 138 483 214 136
Poland 102 - - - -
UK (Engl.& Wales) 12 5 - + +
USSR 3,200 5,556 6,681 9,735 9,925
Total 6,080 7,209 8,504 11,029 11,960
Country 1984 11985 1986 1987 1988
Denmark - - - + -
Faroe Islands - - 36 7 -
France - - - 2* -
German Dem.Rep. 1,900 3,725 2,604 1,843 583
Germany, Fed.Rep. - 21 ib 104 8
Norway ac 71 945 572 164
Poland = - - - ~
UK (Engl.& Wales) 5 2 + 7 19
UK (Scotland) - - - 10 +
USSR 9,641 3,221 6,032 4,735 5,008
Total 11,626 7,040 9,633 7,278 5,784

!provisional figures.
As reported to Norwegliah authorities.




Tabkle 7.5 GREENLAND HALIBUT in Sub-areas I ahd II.
Catch per unit effort and total effort.

USSR

catch/hour Norway Average Total effort

trawling (t) catch/hour CPUE (in 'D00 gxs
Year — % trawling (t) T S trawling) CPUE 7+

RT PST Vessel 2-07 A B
1965 0.80 - - 0.80 - - -
1966 0.77 - - 0.77 - - -
1967 0.70 - - C.70 - - -
1968 0.65 - - D.65 - - -
1969 0.53 - - G.53 - - -
1970 0.53 - - 0.53 - 169 0.50
1971 0.4%6 - - 0.46 - 112 0.43
1872 0.37 - - Q.37 - 1186 0.33
1973 0.37 - 0.37 0.37 - 81 0.36
1974 0.40 - 0,37 0.39 - 97 0.36
1975 ©.39 0.51 0.39 0.3%9 0.45 97 0.37
1976 0.40 0.56 0.34 0,37 0.45 97 0.34
1977 ©.27 c.41 0.34 0.31 0.38 93 0.26
i978 O.21 0.32 0.21 0.21 ©0.27 17 0.17
1979 0.23 0.35 0.26 0.25 0.31 69 ¢.18
1980 0.24 0.33 0.31 0.28 0©.32 48 0.24
1981 ©0.30 G.36 0.33 0.32 0.35 43 0.27
1982 0.2¢ 0.45 0.39 0.33 ¢.42 4G Q.36
1983 G.26 0.40 0.34 0.30 0.37 60 0.31
1984 0.27 0.41 0.31 0.29 0.36 61 0.29
1985 0.28 0.52 0.37 0.33 0.45 44 0.37
1986 0.23 0.42 .35 0.29 0.39 59 0.31
19871 0.25 0.50 0.34 0.3¢ 0.42 44 0.33
1988 0.20¢ 0.30 0.31 0.26 0.3i 62 0.286

!Provisional.

Side trawlers, 800-1000 hp. From 1983 onwards, side trawlers
(SRTM), 1,000 hp.

Stern 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}.
Arithmetic average of CPUE from USSR PST and Norwegian fresh fish
trawlers.

From 1981 onwards based on average CPUE type B.
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(numbers in

GREENLAND HALIBUT in Sub-areas I and II.
Norwegian survey indices

milliens) in the Svalbard arxea (Division

IIb).

Year Total index Index fish <20 cm
4981 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

39.3 2.5

1988

Table 7;7. Tuming data.

—————i

GREENLAND HALIBUY :

BB TRAWL CATCHES (1n numbers 4t agey.

102 _

NORWEGIAN TRAWL-CPUE
79,88

1.1

3,15

3542, 1, 4, 1,
5029, 1, 1, 1,
8936, i, 1, 1,
8077, 7, 81, 172,
14476, 1, 1, 59,
14tls, 1, 1, 1il,
tay68, 1, 1, 1,
15774, 1, il, 32,
12333, 1, 25, 234,
16526, 1, 38; 461,
USSR TRAWL

79.88

1,1,

3,15

29460, 1, 423, 1336,
23242, 1. 63, 484,
25767, 589, 1018, 1684,
27542, 37, 427, 1029,
38445, 1, 246, 828,
27027, 1, 37, 807,
19887, L. 27, 559,
79048, 1, 455, 1214,
19266, 1, 249, 797,
31433, 1, 80, 274,

26,
14,
89,
192,
30,
70,
40,
202,
446,
794,

2439,

914,
1613,
1184,
1489,
3235,
2363,
2722,
2128,
15iC,

HSSR & NORWAY EFEORT (hors trawling)

123,

263,
252,
154,
193,
169,
308,
821,

1123,

2145,
1182,
1439,

931,
1550,
2801,
1868,
2115,
1796,
1665,

66,

148,
206,
336,
219,
239,
265,
375,
715,

870,
988,
677,
911,
1905,
1513,
828,
68,
847,
1029,

53,

103,
129,
295,
268,
438,
244,
117,
295,

266,
733,
307,
12480,
1193,
684,
382,
404
632,

32,

110,
142,
333,
2414
379,
361,
188,
73,

168,
359,
245,

1015,
895,
823,
474,
424,
385,
482,

64,
107,
183,
122,
129,
128,
269,
223,

9z,

23,

63,
218,
173,
651,
582,
418,
24z,
160,
1560,
264,

55,

109,
100,

193

199,

202,
46,
54,

17,
94,
136,
365,
128,
1L,
63,

87,
102,

24,

128
33,
95,
9i,
a0,

149,
9z,

i,

99,
159,
219,
153,

62,

27,

39,

30,

a7,

63,
39,
43,

157,

112,
70,

202,

26,

18
13
26
37
40
159

31
17
27

P
G e e e U




Yable 7.8 123
Module run at 17.34.49 23 SEPTEMBER 1989

DISAGGREGATED 0s

LOG TRANSFORMATION

HO explanatory variate (Mesn used)

Fleet 1 ,NORWEGIAN TRAWL-CPUE, has terminal q estimated as the mean

Fleet 2 ,USSR TRAWL , has terminal q estimated as the mean

FLEETS COMBINED BY =" VARIANCE **

Regression weights
, 1,008, i.000, i.000, 1,000, 1.004, 1.000, 1.000, 1.000, 1.000, 1.000,
Oldest age F = 1,000%average of % younger ages. Fleets combined by variance of predictions

Fishing mortalities
hge, 79, 80, 81, 82, 83, 84, 85, 86, 87, 86,

3, .004, .cO02, .028, .002, .0O9, .OGO, .004, .OI9, .001, .0OS,
4, 048, .014, .05z, ,028, .053, .0¢i, .016, .048, .070, .005,
5, .1z28, .c48, .117, .073, .097, .049, .048, .073, .073, .18%,
6, .242, .085, .164, .lz21, .134, .33, .201, .169, .169, .20G,
7, .309, .183, .161, .i49, .204, .355, .378, .27%, .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, .28¢, .403, .490, .410, .342, .554, .244, .310,
12, .317, .302, .37z, .519, .408, .432, .438, .407, .389, .320,
i3, .270, .%64, .B4Z, .580, .493, .231, .353, .799, .289, .450,
14, ,193, .703, .785, .568, .86Z, .504, 233, 2.404, 338, .340,
15, ,226, .414, .486, .509, .544, .3%4, .382, .916, .321, .416,

Log catchability estimates
Age S
F1eet, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88

’ » ) s

i . Mo data for this fleet T this ag =
2 ,-12,985,-13.49,-12.42,-13.08,-13,52,~13.67,-13.71,-13.22,-12.91,-13.21

SUKMARY STATISTICS
Fleet , Pred. , SE(q),Partizi,Raised, SLOPE , SE , INTRCPT, SE
s 9 s s F . F , Slope , L Intrept

1 , No data for this fleet at this age

2 ,-13.21 , .427, .0577 , .1884, ,0Q0E+09,  .0OBE+00,-13.207, .129
Fbar SIERA(int.) SIGHA(ext.) SIGHA(overall) Variance ratio
.188 427 0.060 427 0,000

Age 6
Fleet, 79, 80, 81, 82, 83, 84, 85, 86, &7, 88

T ,714.39,-15.39,-13.87,-13.16, 15.72,-14.53,-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
Flset , Pred. , SE(q),Partial,Raised, SLOPE , SE LINTRCPT, SE
s q N , F , F s Slope ,Intrept

1 ,-14.26 , 1.154, .0106 , .0336, .DOCE+00, .0Q00E+00,-14.256, .348

2 ,-1z.24 , .416, .1523 , .2527, .OCODE+00,  .0B0E<00,~12.238, .125
Fbar SIGMA(int.) SIGMA(ext.) SiGMA(overatl} Variance ratio
o] 391 644 644 2.708
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Table 7.8 (cont'd}

Age 7 ’ ’
Fleet, 79, 80, 81, 82, 83, 84, 85, 86, 87, a8

T, 13,45, 13, 08,12, 74, -13.57,-13.65, -13. 45, -13.30,-13.12, 713, 24, -12.1%
2 i-11.71.-12.09,-12.10,-12.44,-12.32,-11.73,-11.17,-11,80,-11,51,-12-35

SUMMARY STATISTICS
Fleet , Pred. ., SE{e),Partia},Raisved, SLOPE , SE

s 4 3 . o Foo s

Stope

L INTRCPT, SE
» vIntrept

T .67 . 585, L0427, 1179, .O00E<00,  .OGNe00,-13 06,167
2 .-iT.e6 . .402, .2000 , .37z2, .0D0E+00,  .OO0E+00,-11.965, 121

Ftar SIGMA(int.) SIGMA(ext.) SIGMA{overall)
251 325 .546 546

Age -8
Fleet, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88

’ . s , . s . . . N
1 ,-12.72,712.69,-12.90,-12,56,-12,40,-12.87,~12.82,-12.37,-12.25,-12.28
2 ,-12.26,-11:82,-12.44,-12,30,-11.64,-11.90,-11.86,~11.569,-11.8%,-12.56

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

s G . s F oo F s Slope

variance ratio

2.814

,INTRCPT, SE
’ sIntrept

T ,-12.56 , 259, .0565 ., .163%.  .0GOE+00, .000E+00,-12.585, 078

3 .-12.08 . .340, .1863 , .3735, .000E+00,  .OUDES00.-12.036, 103

Fbar SIGMA(Int.) SIGHALext.) §IGMA(overall) Variance ratio
756

2221 .206 399 -399

Age 9
Fleet, 79, 80, 81, 82, g3, 84 85, 86, 87, 88

> . . 1 . s . . »
1,-12,33,-12.90,-12.80,-12.55,-12.40,~12.09,-11.79,-12.44,-12.44,~12.35
2 .-12.83.-11.84.-12.76.~11.52.~11.98.-12.12.-12.21 .~12,16.~11.66.~12.23
SUMHARY STATISTICS
Fleet , Pred. , SE{g).Partial,Raised, SLOPE , SE

2 q " [ 1 3 tl

Slope

3.

PR
JINTRCPT, SE
» JIntrept

. . ’ » . > ' ’
1 ,-1z,41 , .336, .0675 , .2667, .00DE+00, .OQDE+00,-12.409, ,101
2 ,-12.1% , .443, .1693 , .3123, .ODDE+00,  .0O0E<00,-12.132, ,134

Fbar SIGKA(INt.) S1GMA(ext.) SIEHA{overall)
.282 268 . T60E-01 268

&ge 10
Fleet, 78 80, 81, 82, 83, 84, 85, 88, 87, 88

17,712,499, -13.11,-12.45,-31.95,-11.65,-12.09, 11,22, -11.56, 11,98, -12.€0
3 .-12.95,-11.88,~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 , SE

v 4 P . o F oy B

Slape

Variance ratio

081

SJNTRCPT,  SE
f s+ Intrept

T IT311 ., .58, .0909 ,1.0660, .000E+CD, .D00E+00,-1Z.111, 177
2 .-11.87 . .607, .2205 . .3879, .OCDEs00, .OCOE+0C,-11.868, .183

Fbar siGMACint.) S1GMA{ext. ) SIGMA(overall)
650 ,422 -501 .501

Variance ratio

1,405




Page 7.9

Title @ GREENLAND HALIBUT 1N FISHING AREAS © AND [1

A 20.32.25 74 SEPTEMBER 1989

from 78 to 8B on ages 3 to 15

with Tarminal F of .350 on age B and lerminal § of 1.000

Triitial sum of squared residuals was 195,466 ano
Final sum of sqguared residuals is 100,203 after 60 iterations

Malrix of Residuals

Yeoors ¥8/79 7980 ©0/81  81/8: 82/83 B3/84  B4/85
Ates

/4 ~1.329 L8549 -.944  2.536 -1.05%4  4.131 -4,986

47 % -1.188 1.331 -.846 1.357 275 1,373 -2.553

5/ & -.513 1,577 -.107  1.479 LG8 -.055  -.442

807 ~.488 841 -.375 L924 069 -.530 L 302

/8 -.059 456 .270 522 - 777 -,499 .215

8/ 9 JA760 -, 104 .591 -.526 0 -.518 L207 016

9710 663 .157 801 -.547 342 L1220 0185

10/11 -.323  -.887 -.493  -.744 166 .04z -.119
1i/12 007 -.209 0 -.044  -.028 210 L2004 -.140
12/13 016 -.358 -.753 092 L3514 474 013
13/14 AT7 =544 L2189 1.33%0 262 .140 -.237
14/15 =415 -1.212 176 668 -,122 L4360 -.386
L001 .01 000 .000 000 Qoo 000

WIS .100 .100 .100 100 L1000 1.000  1.000

Fishing Mortalities (F)

78
F-values L4174

79 80 81 82 83 84 85
F-values L1780 1871 LA855 0 .277% L3495 (3570 .3215

Setection-ak-age (5)

3 1 5
S-values L0071 L0584 L2672

& ? 8 3 16 1l 12
S-values L6186 . 9684 1.0000  .9125 1.,3986 1.3143 11,4118

B5/86

-.316
=063
-.056
240
.211
~.101
008
L14%
~.047
~. 336
-.963
~1.660

.000

1.000

86
3756

13
1.4150

86/87

621
670
038
- 227
- 213
-, 060
008
132
L2271
014
918
2-400

. 000

1.000

87
. 3083

14
1.7078

67/88

.545
.479
.205
.128
V236
=324
-.093
.028
=239
-.050
-.045
-.B91

000

1.000

L3500

15
100006

L001
000
. 0i10
000
000
.00g
000
000
QU0
N
.000
.0oo

.278

[ s

001
.0l0
L1ag
030
006
000
000
000
. 000
600
.100
.010

SZL



Table 7.10 Percentage of mature GREENLAND HALIBUT
by age. Data from the USSR for the years
1983-1987.

Age ) ) Average
years 1983 1984 1985 1986 1987 1983-1987

4 - - - 0.04 0.06 0.05
5 0.15 d¢.57 0.18 0.23 0.20 0.27
6 ©.29 0.6% 0.43 0.49 0.46 0.47
7 0.56 0.62 0.63 0.52 0.70 0.61
8 €.85 0.61 0.77 0.62 0.74 0.72
9 0.94 ©0.61 0.92 o0.8¢ 0.91 0.84
10 0.96 0.74 0.97 0.88 0.98 0.90
1 0.99 0.2 0,97 1.00 1.00 0.98
12 .00  ©.92 1.00 1.00 1.00 0.98
13 1.00  1.00 1.00 1.00 1.00 1.00
14 .60 1.00 1.00 1.00 - 1.00
15 1.00 1.00 - - - 1,00
16 1.00 - - 1.00 - 1.00




Tabie 7.11 Virtual Population Analysis.
GREENLAND HALTBUT IN FISHING AREAS I AND 11

CATCH LN NUMBERS UNIT: thousands

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1280 1981

3 1 1 1 1 1 22 1 €2 - 73 88 a1 564
4 34 1 461 19 276 334 98 755 532 887 275 1146
5 526 80 1109 212 917 840 830 2037 1897 2718 731 1898
6 2792 4486 3521 1117 2519 2337 2982 3255 3589 3155 1138 1917
7 10484 12712 9605 3923 6204 6520 5824 4200 4118 2727 1685 1519
8 18562 12283 6438 351% 3838 4118 5002 2524 2365 1234 1341 933
9 10034 6130 2775 2551 1834 2265 3000 1610 1509 495 944 434
10 6671 4339 1734 1919 1942 1654 1350 1104 946 319 473 448
11
12
13

2517 2703 1368 1536 1622 1857 915 1062 934 296 hll 4872

1250 1660 1234 1127 1338 1536 1212 858 438 243 275 380

616 1044 675 716 734 1122 698 . 595 349 103 242 184

14 1104 300 200 251 531 500 526 384 147 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

TOTAL 54852 45882 29201 17013 21972 23573 22796 18626 17014 1186l 7882 10865

1962 1983 1984 1985 1986 1987 1988

48 319 0 58 141 50 5
551 1212 36 461 985 433 230
1304 1543 915 1219 1872 1212 894
1494 1864 3698 2874 3335 2972 2505
1276 1851 3350 561 2112 3592 3008
1208 2287 1938 1548 1631 1746 2063
9 1493 1491 1064 972 1178 752 1166
14a 1268 1228 1191 1037 997 828 848

11 838 713 602 614 %30 362 474
1 502 488 340 363 434 2G2 309
13 324 247 171 161 314 186 131
14 108 20 132 120 305 63 138
15 a3 51 41 55 237 7 a6
16+ 3 13 30 g 7 0 0

TOTAL 10450 13503 13508 12081 14323 12337 11907

LTt




Table 7.12 Virtual Population Analysis.

gzl

GREENLAND HALIBUT IN FISHING AREAS I AND II

MEAN WEIGHT AT AGE OF THE STOCK UNIT: kilogram

1970 1971 1372 1973 1974 1875 1976 1977 1978 1979 1980 1981

3 L200 .200 200 200 200 .200 -200 .200 200 L300 L200 .200
4 .441 441 «A41 441 LT 441 441 441 441 .600 482 V500
5 567 567 567 567 567 567 567 L5867 567 .%00 L0z 560
6 737 L7137 737 737 737 737 .737 737 .737
7
8

1.200 872 .840
1.07¢ 1.079 1.079 :.07% 1.079 1.07¢ L.07% 1,079 1.079 L.500 1,141 ).150
10421 1,421 1.421 1,421 l.421  1.421  1.421 1,421  1.421  1.800 1.468 1,560

9 1.848 1.848 1.848 1.B48 1.848 1.848 1.848 1.848 L.843 2.200 1.778 2.040
10 2.281 z.28L 2,281 2.281 2.281 2.281 2.281 2,281 2.281 2,600 2.302 Z.570
11 2.887 2.887 2.887 2,887 2.887 2.887 2.BB7  2.887 2.887 3,000 2.584  2.980
12 3.247  3.247  3.24Y  3.247  3.247  3.247  3.247 3,247 3.247 3.50D 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 B5.765 5,765 B.765 5.765 5.765 5,765 5,765 5.600 5.025 5.810

16+ 6.308 6.306 6.308 6.308 6.308 6.308 6.308 &.308 6.308 7.000 6.589 6.590

1982 1983 1984 1985 1986 1987 1958

3 270 .310 -300 300 .340 307 414
4 L620 450 480 .380 470 574 .554
5 690 .750 630 600 620 769 740
[
7
8

L840 1,040 860 8490 .920  1.0C3 L962

1,030 1.340 1.180 1,200 1.280 1.266 @ 1.749
1,310 1.570 1.530 1.850 1.800 1.683 1.62¢6

9 1.740 1,970 2.310 2,590 2.48C 2.482 2,164
0 z.240  2.730 2.870 3,180 3.1i0 2.982 2.897
11 2.770 3,290  3.450 3.620 3.350 3.547  3.406
12 3.370  4.220  3.770 3,950 3.720 3,800 3.661
13 4,320 4.710  3.990 4.480C 4.000 4,560 4.247
14 5.350 6,060 4.3%0 4.250 4,180 5.002  4.187
15 5.7380  6.000 4.470  4.800 4.500 5,993  4.463
9+ 6.600  6.600  4.600 5.000  5.400  5.953 4.463




Table 7.13 VYirtual Population Analysis.

GREENLAND HALIBUT IN FISHING AREAS I AND 11
FIGHING MORTALITVY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = W15

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

3 004 .004 .003 .027 092 .01l . 000 .00a .007 . 003 .002
4 026 048 .15 055 026 656 .001 020 050 .027 .0L9
5 .105 L134 .048 126 .078 .09l 052 .058 .087 076 .068
6 258 241 .089 .164 .132 145 309 .218 211 .207 210
7 .42} 300 183 .202 .148 226 392 L3244 .309 . 346 . 325
8 .443 202 .224 .140 178 403 . 368 299 335 .316 325
2 .391 146 .221 L1 327 . 328 .313 300 . 349 258 L34
10 .388 .125 192 .147 438 460 A48 .535 537 2439 486
11 .518 .1%0 . 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 A4l
14 .649 147 462 368 .342 .628 497 L267 1,292 .318 641
15 416 245 L2891 .251 161 .254 .233 L3740 1,139 074 . 382
16+ 416 245 291 251 161 254 233 3740 1,139 .074 . 382

10)u L334 191 .160 148 217 L2758 313 292 305 274 L293
-1 432 193 221 178 .302 373 1385 .378 LA15 .343 387

671



Table 7.14 -Virtual Population HAmalysis.

CGEL

GREENLAND -HALTBUT IM FISHING AREAS I AND TI
STOCK SIZE TN NUMBERS UNTT: thousands

‘BIOMASS TOTALS UNIT: tonnes

ALL YALUES ARE .GIVER FOR 'I JANUARY
1978 1973 1980 1981 1982 1983 1984 1985 1986 1987 1988 1982

23628 23627 26700 27069 27653 31833 2981l 25329 20339 |_JIS504 . 2167 0 )
22701 20265 20285 22822 22683 23757 26836 25659 21716 17375 ] 13208 1860 Ignored
0431 19045 16621 17179 18667 19013 19325 23151 21658 17779 14552 | 11233

16953 15829 14341 13629 13031 14869 14935 15786 18797 17093 14180 11697

12840 11276 10708 11290 9957 9834 11085 9441 10930 13096 11964 2889

2673 7255 7187 7677 7943 7390 6753 6434 5762 6904 7975 7438

5002 3908 5103 4947 5745 5719 4251 4024 4108 3547 4330 4960

10 3153 2914 2806 3520 3810 3566 3546 2677 2566 2495 2358 2651

11 2472 1841 2213 2064 2615 2119 1538 1955 1349 129] 1384 1248

1z 1164 1268 1311 1432 1331 1478 1167 1113 1116 673 777 755

13 785 598 867 B74 832 683 822 691 623 561 393 334

i4 328 355 420 523 399 461 361 550 446 248 311 218

15 261 148 269 2727 311 244 Z12 189 362 105 155 14]
16+ 91 104 68 73 22 62 155 27 11 0 0 91

AP CO g OO B W

TOTAL D 116686 106434 108963 113424 115050 120820 121279 117021 109784 105471 104895
SPS WO 39814 35854 35921 37030 37828 37614 36551 35597 36203 34726 33446
TOT.BI0N 97056 117281 94187 102677 L0468 117Do8 1D93HY 105200 105668 103220 101953
SPS BIOM 57207  £3386 54389 60875 58536 67107 60877 60454 58955 55949 53468

Average recruitment (age 3} 1978-7987: 25,500,
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Table 7.15

GREENLAND HALIBUT ’
The reference F is the mean F for the age group range from 7 to 11

The numbar of recruits per year is as follows:

Year . Recruitment
1989 : 25000.0
1890 25000.0
1991 25000.0

Pata are printed in the following units:

Number of fisht thousands
Weight by age group in the catch: Xilooram
Weight by age group in the stock: kilogram

Stock biomass: tonnes

Catch weight: Lonnes

R e T o Fom Fm e e L ettt +
H ! v fishing, natural; maturity] weight in] weight inj
| age| stock size] pattern) mortality! ngive, the catch) the stock)
Fomrm b s Fom————— e L Formm e 4o +
N H 25000.0)  .0025] .15) 20! 360! 360

T 22066.00  .020 , 151 05! 564! 564!
‘5! 176%6.0¢  .073 15! 27! 7241 724

o8 11697.6) .21 151 A7 .983! 983!
VT 9889.0! .32 15! 511 1.258! 1.258!
- F 7438.00 .32 15! 72! 1.655] 1.659]
1 4950.0) .34 | 15! .84} 2.323] 2,323!
b1 2651.00 .49 \15! 90! 2.939! 2.939!
S 1248.0; .46 .15! 98! 3,477 3.477]
Vo1 755.00 .55 | 15! .98! 3,731 3.731)
1 384.00 .44 L15! 1.00 1.403) 4,403
V148 218.0, .64 15! 1.00! 4,594 4,594
vo158 Loy .38 151 1.00! 5.708! 5.208!
Lodg+! 91.0f .38 151 1.00! 5,208/ 5.208!
B e i B - L et e it |
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Table 7.16

Effects of different levels of fishing mortality on
catch, stock biomass and spawning stock biomass.

GREENLAND HAL TBUT

e e ke 7 7 e e e e e 5 e 2 4 8 b 4 o e a8 ek P +
H Year 1989 j Year 1990 ' Year 1991

. [ fmamm———— e ———— S, S, R [ T, doimm———— [ o ———— EUSTURE 4
v fac-] ref.! stock] sp.stock; v fac- ref.]  siock] sp.stock] i stock] sp.stock]
| tor) F! biomass! biomass{ catch] tor] Fit biomass! biowass| catech) biomass| biomass)
e Frmmm—— e R ettt Fr e o o —— Bmrimm e e e }ormm e ——— e e e +
i 7 27 101 54 14} .31 .13};0.1 106 g8 8 119} 65}
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FISH STOCK SUMMARY

Figure 3.1
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FISH STOCK SUMMARY
STOCK: North—East Arctic Haddock
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Figure 4.1 [cont'd)
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Figure 5.1 ILandings Ly geai: categories 1977-1988.
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Figure 5.2 Stock and recruitment.

North-Fast Arctic Saithe
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Table 5.3 - FISH STOCK SUMMARY
STOCK: North—East Arctic Saithe
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Figure 5.3 (cont'd) FISH STOCK SUMMARY
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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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Figure 6.1B Sebastes mentella.
Corresponding age distributions (%) of the landings in
1988 from the USSR and the Federal Republic of Germany.
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Figure 6.2 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 6.4 Stock-recruitment plot for Sebastes mentella.
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Figure 6.5 FISH STOCK SUMMARY 5
STOCK: Sebastes Mentella in areas IIA and IIB
23-10-1989
Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)
and recruitment [R)
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Figure 6.5 (cont*d} FISH STOCK SUMMARY
STOCK: Sebastes Mentella in areas IIA and JIB

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
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FISH BTOCK SUMMARY

Figure 7.2 (cont'd)
STOCK: Greenland Halibut in Sub-areas I and II

23-10-1989
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