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2 INTRODUCTION
2,1 Terms of Befe;gndg

At the 74th Statutory Meeting of ICES in 1986, it was decided
(C.Res5.1986/2:5:23) that the Arctic Fisheries Working Group
(Chairman: Mr T. Jakobsen) should meet at ICES Headquarters from
14-24 September 1987 to assess the status of and provide catch
cptions for 1988 within safe biological limits for the stocks of
cod, haddock, saithe, redfish, and Greenland halibut in Sub-areas
I and IX.

2.2 Methods Used in _the Assessments

For the first time, the ICES VPA tuning program {(Anon., 1988) and
a program (RCRTINX2) for combining recruitment indices {Anon.,
1987) were used in the Arctic Fisheries Working Group. The Work-
ing Group found both methods very useful in combining the often
seemingly conflicting results of various surveys. The separable
VPA was also used for some of the stocks.

3 NORTH-EAST ARCTIC COD
3.1 Status of the Fisheries

3.1.1 Landings prior to 1987 (Tables 3.1-3.3, Fiqure 3.3a)

Final reports of landings for 1985 totalled 307,920 t which is
just above the preliminary reported landings of 302,819 t used at
last year's meeting. The landings provisionally reported for 1986
are 426,476 t which are above the agreed TAC of 400,000 t. From
Table 3.1, it is seen that the landings have increased in all
areas by very much the same quantity. From Table 3.2, it is seen
that the trawl 1is responsible for the increase in the landings
from 1985 to 1986. The decline in landings from conventional
gears in Division IIa exceeded the increase by conventional gears
in Sub-area I, giving a reduction in total landings for these
gears. .

Table 3.3 shows that all countries except. “others® have increased
their landings and that the largest increase is by the USSR, hav-
ing more than doubled its landings from 1985 to 1986,



3.1.2 Expected landings _in 1987 {agreed TAC of 560,000 t)

The expected landings in 1987 are given in Table 3.3 as a total.
The figure is based on available reports of landings in the first
half of 1987. The landings are not expected to reach the TAC
level, but are believed to be about 545,000 t. This is well above
the landings in 1986, and the main increase is expected to come
from the trawl fisheries. The low availability of fish to conven-
tional gears is the main reason for not reaching the TAC level.

3.1.3 Effort and catch per unit effort

The catch-per-unit-effort data available, except for the Lofoten
fishery, are given in Table 3.4. Most of the figures show an in-
ciease in 1986 compared to the earlier 1980s. The data on catch
per unit effort in the Lofoten fishery show lower values in 1987
than in 1986 (Table 3.5). The survey data show that the year
classes recruiting to the spawning stock in recent years have to
a large extent stayed and spawned outside the traditional fishing
grounds in Lofoten and are, therefore, mostly fished outside the
area covered by these data. That is the main reason for the de-
clining trend in the CPUE figures.

3.2 Data from Catches
3.2.1 Catch in numbers at age ({(Table

The catch~at-age data for 1985 were revised according to the
final landing figures and the updated Norwegian composition. Age
compositions for the USSR, the Federal Republic of Germany, and
Spain were the same as used in last year's assessment.

For 1986, the catch at age was calculated using the landings by
areas from each country for the whole year and reported age com-
positions from the USSR, Norxrway, the Federal Republic of Germany,
and Spain. The UK reported length compositions which were com-
bined with Norwegian age/length keys for the appropriate areas.

The age compositions in landings from other countries were calcu-
lated using the USSR age composition in Sub-area I, the Federal
Republic of Germany age composition and the calculated UK age
composition in Division ITIa, and the Federal Republic of Germany
age composition in Division I1b.

For 1987, the USSR, Norway, the UK, the Federal Republic of
Germany, and Spain provided age and length data from their
catches in the first half of the year.

3.2.2 Weight at age in the landings (Table 3.6)

Weight-at-age data were available from the USSR and Norwegian
fisheries in 1986. These figures, together with the figures for
1984 and 1985, are given in Table 3.6. The averages, weighted by
the catches by each country, were used as input to the assess-
ment, and these figures are presented in Table 3.22.



3.3 Survey Results

The surveys contributing data on cod are the international O-
group survey (Table 3.7), the Norwegian combined bottom trawl and
acoustic survey in the Barents sea (Tables 3.7, 3.9, and 3.12),
the Norwegian bottom trawl survey in the Svalbard area (Table
3.10), and the USSR combined bottom trawl and acoustic survey
(Tables 3.7, 3.11, and 3.13). Also given is the estimated total
stock size of cod from the acoustic part of the Norwegian surveys
in the Barents Sea and Svalbard area and the Norwegian acoustic
survey in the Vesterdlen-Lofoten area (Table 3.14).

3.3.1 Recxuitment indices

The available recruitment indices are given in Table 3.7 together
with the numbers at age 3 in the latest VPA run. These data were
analyzed using the ICES program RCRTINX2, and the results of this
analysis are given in Table 3.8.

The estimated strengths of the 1983-1987 year classes as 3-year-
olds were used as input to the agsessment, except that the 1983
year class was set to 1 billion . The recruitment of the earlier
year classes was left to be estimated by the VPA. The estimation
parameters for the 1983-~1987 year classes are given in Table 3.8,
and the rightmost column gives the weights that were assigned to
the various indices and the mean in the final estimate. All the
indices are log transformed except the index of the international
O-group survey, which is given as a logarithmic index.

Compared to the evaluation of the recruitment made by last year's
Working Group, there are some differences. Both the 1982 and 1983
year classes were measured by the bottom trawl suxveys and the
acoustic surveys as very abundant. The 1level measured in the
acoustic survey was taken to be closest to the true level. New
information on the methods of acoustic surveys have indicated
that £fish in the upper layers of the sea have been overestimated
considerably. The tuning of the different recruitment indices to
the VPA confirms this information in assessing the 1982 and 1983
year classes to lower levels than previously assumed, but the
relative dQifference in abundance of the 1982 and 1983 year
classes is confirmed by this analysis.

The evaluation last year of the 1984 year class as about equal to
the 1982 year class was confirmed by the analysis.

The data available on the 1985 and 1986 year classes show that
the optimistic impression from the O-group survey is not sus-
tained. The data indicate that high mortality on these year
classes may have reduced them. The 1987 year class is estimated
only on the basis of the O-group index which indicates that it is
a poor year class.

1 N N Y
Based on a discussion after a preliminary run.



3.3.2 Weight at age in the stock

The length at age from the Norwegian survey in January-February
in the Barents Sea is given in Table 3.15 for ages 3-8. This
gives a picture of the changes in growth that have occurred in
the period 1968-1987. The weights at age from the same survey
were taken as the weights at age in the stock. These weights are
given in Table 3.23 as input data to the assessment. For inaccu-
rate values, the figures from the old data series were used from

the previous year.

3.3.3 Maturity at age in the stock

The available figures of maturity at age from the USSR and Noxway
for 1984-1987 are given in Table 3.16. The averages of these fig-

ures for each year were used as input to the assessment.

3.3.4 Tuning the VPA to survey results

It was decided by the Working Group to use the tuning module

the ICES VPA program to obtain initial VPA results. The age range
chosen for tuning was 3-9 years and data from 1982 to 1986 were
used. The surveys containing these data are the Norwegian and

USSR bottom trawl surveys and the Norwegian acoustic survey
the Barents Sea.

Data on effort and catch at age are available for some trawl
fisheries and were also included in the analysis. The data en-
tered were from the USSR fisheries in Sub-area I and Division
IIa, the Norwegian trawl fisheries in the same areas, and the
Spanish fishery in Division IIb. All input data are given in

Table 3.17.

The results of the analysis are presented in Tables 3.18 and 3.19
and in Figure 3.1. The estimated F values from each fleet are
given in the rightmost column of Table 3.18 and the final F for
that age was estimated using a weighting procedure involving the
precision of each of the "fleet" estimates. The resulting input
Fs in 1986 and the estimated population sizes are given as the

VPA printout in Table 3.19.

3.4 Stock Assessment

3.4.1 Estimation of fishing mortali usin arable VPA

From the F values given in Table 3.19 it was decided to use input
F = 0.90 at age 7 and a selection value of 8 = 0.75 for the 14-
year~olds as input to the separable VPA. The results of this are
shown in Tables 3.20 and 3.21. It should be noted that age groups
1, 2, and 10-14 have been down weighted, and that only the vyears
1982-1986 have been assigned a full weight in the analysis. The
matrix of residuals does not show any large residuals or pattern
in the residuals that should cause any rejection of the results.
The F values and the population sizes generated by the separable

F pattern are shown in Table 3.21.



3.4.2 Assessing the present state of stock

Following the recommendations of the Methods Working Group, the
option of using the final population of the separable VPA as in-
put to an ordinary VPA was chosen. The input Fs in 1986 for age
14 in earlier years were updated with the calculated values, and
the results of an ordinary VPA using these values are given in
Tables 3.25 and 3.26 and in Figures 3,.3A and 3.3B. It should be
noted that the input F values for 1986 do not nhecessarily corre-
spond with the F values generated by the separable VPA for 1986,
The latter should be used to analyze any trends in the fishing
mortality over the years.

The estimates of the present stock size are shown in Table 3.27
as the ignored parts of Table 3.26 have been substituted by the
estimated recruitment and the figures have been recalculated.

3.4.3 Discarding

Members of the Working Group reported that discarding of the 1982
and 1983 year classes had taken place in the first part of 1987.
Some data were available from Norway, and some discarding appears
to have occurred also in most of the other fleets, but not in the
USSR fishery. It was mainly the 1983 year class which suffered by
the discarding, initiated by its low growth (Tables 3.15 and
3.23) combined with large catches. The available Norwegian length
and age data do not permit any reliable assessment of the age
compositions of the discarded fish. However, the data indicate a
high level of discarding in 1986 and in the first half of 1987.
As many as 80 million fish of the 1983 year class might have been
discarded, representing a long-term loss to the fishery of about
80,000 t when fishing at Fmax with the present fishing pattern.
The discarding rate is expected to be reduced drastically during
late 1987 dQue to increased individual growth of the 1982 and 1983
Year classes. In 1988, the discarding should be of minor import-
ance.

The discarding in 1986 and 1987 is not reflected in the stock
size in numbers for 1988 (Table 3.25), and the shoxrt- and long-
term predictions may, therefore, be too optimistic (Tables 3.29
and 3.30).

3.5 Predictions

3.5.1 Input variables to the prediction

The input variables are given in Table 3.28 together with an in-
dication of their origin, The calculation of weight at age in the
stock for the years following 1987 was made on the basis of as-
suming a normal growth of 11 cm per year and using the lengths
for 1?87 given in Table 3.15 as a basis. The formula: Weight =
Length”™ x K was used with K = 0.008 for 3~ and 4-year-olds and
K = 0.00%9 for older fish. The weights in the catches were taken
as the average of the weight at age in the stock for a year class
and 1ts weight in the stock the year after.



3.5.2 Biological reference points

The analysis of yield per recruit using the data for 1988 in
Table 3.28 gave F _ = 0.17 and F _ = 0.35 (Figure
3.3C). From Figgié(53392 showing thema¥égr&9%/spawning stock
relationship, and Figure 3.3C, showing the spawning stock
biomass~per~recruit relationship, Fme = 0.80 and Fhi = 1.85
were estimated. The level of fishing mortality in ?BB? was
estimated to be F = 0,80, i.e., at the Fmed Jevel.

3.5.3 Fishing mortalities in 1987 and stock at 1 January 1988

The estimated landings in 1987 (Table 3.3) and the fishing bpat-
tern estimated by the separable VPA were used to predict the
landings by age in 1987. These catches, the generated F values,
and the stock at the beginning of 1988, using the estimated re-
cruitment, are given in Table 3.27.

3.5.4 short- and medjum-term predictions (Tables 3.29-3.30,
Figure 3D

The usual predictions at F 1 F ax’ and at the continued 1987
level are shown in Tab?é 3.2%%%1n addition, an altexnative of
achieving F in 1989 by constant catches of 530,000 t both in
1988 and 1889 is shown. The stock biomasses and spawning stock
biomasses until the beginning of 1990 are also shown.

To indicate the consequences of different fishing mortality
levels and aiming at the F in different years, projections of
catches and stock sizes until 1993 were made. The recruitment of
3-year-olds in the years 1991-1993 was set at 200 million
individuals each year. This correponds to the situation of low
recruitment observed in the 1980s.

The alternatives in the order they appear in Table 3.30 are as
follows: 1) reaching F ax in 1989 by constant catches in 1988 and
1989, and Fma the resT8s the years; 2) reaching F ax in 1990 by
a constant ca?ch of 600,000 t each yeaxr, and F x th2*rest of the
years; 3) reducing to F ax in 1990 by a reducti8n of 0.15 in the
fishing mortalities each Y€ar; 4) reaching Fma in 1993 by reduc-
ing the fishing mortalities by 15% each year; §) keeping the 1987
fishing mortality level in 1988 and thereafter reducing it by
0.15 each year and reaching Fmax in 19921; and 6) keeping the 1987
level all the years.

The rightmost column in Table 3.30 shows the accumulated catch
for all the years.

As noted, the results of the predictions may be too optimistic
due to the high discard rate of the 1983 year class. However, the
estimate of the size of this big year class has a fairly large
standard error which may also affect the prediction results.



4 NORTH-EAST ARCTIC HADDOCK
4.1 Status of the Fisheries

4.1.1 Landings priox to 1987 (Tables 4.1-4.3, Figqure 4,33)

The final figure for landings in 1985 was 41,270 t which was very
close to the preliminary figure given in last year's report. The
preliminary figure for 1986 is 96,458 t which is somewhat lower
than the agreed TAC and close to the expected landings given in
last year's report. The incrxease in landings is large for all
areas, continuing the trend in Sub-area I and Division IIb and
reversing the trend in Division IIa (Table 4.1).

The percentage increase in landings from 1985 to 1986 is at the
same level both in trawl and conventional gears (Table 4.2).
Landings by country are given in Table 4.3. All countries
increased their landings, except Spain.

4.1.2 Expected landings in 1987 (adreed TAC of 250,000 t)

The expected total landings in 1987 are given in Table 4.3. This
figure is based on catch data for the first half of 1987 given to
the Woxking Group. The landings are not expected to reach the TAC
for 1987, but to be about 210,000 t.

4.1.3 Effort and ca er unit effort

Catch-per-unit-effort data are given in Tabhle 4.4. Data for the
USSR fisheries in Sub-area I were available for 1985 and 1986 in
addition to the data from the Norwegian fisheries.

4.2 pPata from Catches

4.2.1 catch in number gt age (Table 4,19)

The landings by age were revised for 1985 using the final figures
for landings and age distributions from the USSR, Norway, the
Federal Republic of Germany, and Spain. Norwegian age distri-
butions from trawl catches were used for the UK, the Federal Re-
public of Germany, and the Faroes in Sub-area I, for the UK, <the
Faroes, France, and the German Democratic Republic in Division
IIa, and for all countries in Division IIb.

For 1986, the available data for calculating the landings at age
were landings by area for each country for the whole year and age
distributions from the USSR, Norway, and the Federal Republic of
Germany. Also available was a length distribution from the UK
fishery in Division IIa.

In Sub-~area I, the age distribution in the Norwegian trawl fish-
ery was used for the landings by age of the UK and Faroces fish-
eries. This was also the case in Division IIa for the landings by
age for France, the Faroes, and the German Democratic Republic.



The landings by age for the UK were determined using length dis-
tributions from the UK fishery and age-length keys from the
Norwegian trawl fishery.

For 1987, Norway, the USSR, the UK, and the Federal Republic of
Germany provided age distributions from their fisheries in the
first half of the year.

4.2.2 Weight at age in the Jandings (Table 4.,5)

weight data were available from the USSR and Norwegian fisheries
for 1986. These figures together with the data for 1984 and 13885
are given in Table 4.5. The means, weighted by the respective
landings, were used in the assessment and are given in Table
4.12.

4.3 Survey Results

The surveys contributing data on haddock are the international O-
group survey (Table 4.6), the Norwegian combined bottom trawl and
acoustic survey in the Barents Sea (Tables 4.6, 4.8, and 4.10),
and the USSR combined bottom trawl and acoustic survey in  the
Barents Sea and Svalbard area (Tables 4.6, 4.9, and 4.11).

The available recruitment indices are given in Table 4.6 together
with the latest VPA figures. These data were treated with the
ICES recruitment analysis program RCRTINX2, and the results are
presented in Table 4.7. The sizes of the 1983-1987 year classes
were taken from this table, whereas the previous year classes
were left to be estimated by the VPA. This table also gives the
results of the weighting against the various survey indices for
the 1983-1987 year classes.

|
|
!
3 4.3.1 Recruitment jindices

The recruitment of 3~year-olds in 1986 of 590 million is higher
than the 400 million estimated by the 1985 Working Group, but
lower than the 700 million estimated last year. The estimate of
the 3-year-olds in 1987 of 162 million is below the 200 million
' estimated last year, but well above the 75 million estimated in
! 1985. The 31 million estimated as 3~year-olds in 1988 is below
' both the 50 million estimated in 1985 and the 100 million esti-
! mated in 1986. The 30 million estimated for +the 3-year-olds in
. 1989 is far below the estimate of 400 million made last year. All
these values were used in the catch prediction. The very low es-
timate of 12 million for the 3-year-olds in 1990 was not used but
was substituted by the geometric mean recruitment of 39 million,
since the international O-group index shows a very poor fit to
the 3-year~olds in the VPA,

4.3.2 Weight at_aqe in the stock (Table 4.13)

The weights at age from the Norwegian combined bottom trawl and
acoustic survey carried out in January-February were taken as the
stock weights at age for age groups 3-4 in 1985 and 3-5 in 1986




because these weights differed substantially from the old time
series which was used up to 1984.

4.3.3 Matuxity at age

The USSR provided maturity ogives for haddock for the years 1981-
1986 (Table 4.14). Because of some inconsistencies in the data,
the Working Group decided to use the average of the data series
as the maturity ogive for the years 1981-1986.

4.3.4 Tuning the VPA _to survey results

Using the tuning module in the ICES VPA program, age groups 3-7
from the years 1983-1986 were used to give a first stock-size-at-
age estimate of haddock. The surveys used were the Norwegian bot-
tom trawl survey in the Barents Sea (Table 4.8), the USSR bottonm
trawl survey (Table 4.9), and the Norwegian acoustic survey in
the Barents Sea (Table 4.10). The results of the tuning are given
in Tables 4.15 and 4.16 showing the tuning results and the fish-
ing mortalities and stock size estimates.

The trends in log catchability at ages 3-6 resulting from the
tuning program are shown in Figure 4.1.

4.4 Stock Assessment
4.4.1 Estimation of fishing moxtality using separable VPA

From the fishing mortality coefficients in Table 4,16, it was de-~
cided to use an F value of F = 0.30 on the 4-year-olds and a
selection value of S = 1,0 on the 13-year-olds as input to a sep-
arable VPA, It was also decided to use the years 1982-1986 as
high-weighted vyears in the analysis. The results from the separ-
able VPA are given in Table 4.17 showing the matrix of residuals,
the F pattern over the years, and the S pattern over the ages. It
should be noted that age groups 1, 2, and 10-13 were assigned a
low weight in the analysis. The estimated fishing mortalities and
population sizes are shown in Table 4.18,

4.4.2 Assessing the present state of stock

The option of creating the input fishing mortality from the final
population in 1986 from the separable VPA was used to perform a
traditional VPA. 1n this way, the VPA was fitted to the pattern
from the separable VPA, reducing the effects of erroxs in the
catch-at-age distribution of the final year. The fishing morta-
lities estimated from this VPA are given in Table 4.20 and Figure
4.3A and the population sizes in Table 4.21 and Figure 4.3B.

The stock sizes in 1986 and 1987, with recruitment at age 3 taken
from the recruitment analysis, are shown in Table 4.22.



4.5 Predictions of Catch and Biomass

4.5.1 Input variables to the predjctions

The input variables to the prediction are given in Table 4.23,
The basis for calculating the different parameters is also shown
in the table.

4.5.2 Biological reference points

Yield and spawning stock biomass per recruit were calculated on
the basis of the data in Table 4.23, giving F = 0.15 and
F = 0,39 (Figure 4.3C). F and F . n Were éstimated to be
o"3% and 1.20, respectively, onmgge basE&g of Figures 4.2 and
4.3C. The 1level of exploitation in 1987 was estimated to be
F = 0.31.

4.5.3 Fishing mortalities in 1987 and stock at 1 January 1988

Using the fishing pattern estimated by the separable VPA, the ex-
pected catch of 210,000 t in 1987 (Table 4.3) was split into num-

‘bers at age. This result, together with the generated F values

and the resulting stock size at the beginning of 1988, is given
in Table 4.22.

4.5.4 Predictions _for 1988 and 1989

The results of the projections are given in Figure 4.3D and Table
4.24 with management options for fishing mortality at FO ) F
and F87 It should be noted that discarding of haddock “has alSo
taken 'place in the same fleets that have discards of cod (see
Section 3.4.3). This could mean that especially the 1983 vyear
class will be reduced to a lower level at the beginning of 1988
than assumed in the predictions.

max'

5 NORTH-EAST ARCTIC SAITHE (SUB-AREAS T AND _IT)
5.1 Status of the Fisheries

5.1.1 Landings prior to 1987 (Table 5,1, Fiqure 5. 3A)

Revised landings reported to Bulletin Statistique for 1985 were
107,147 t which is nearly 52,000 t less than in 1984. Preliminary
figures indicate that landings continued to fall in 1986 to
70,380 t, which was the level expected by last year's Working
Group.

5.1.2 Expected landings in 1987

As in earlier years, the Norwegian fishery was not restricted by
quotas, although Norwegian authorities have indicated that the
fishery may be stopped if 84,000 t is exceeded. Landings by gear
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reported from Norway for the first six months of 1987 were com-
pared with corresponding figures from 1985 and 1986. This indi-
cated that total landings would be about 60,000 in 1987. However,
the purse seine landings in July and August have increased con-
siderably compared to last year and this will probably bring the
total landings up to about 70,000 t, the same as in 1986.

5.1.3 Effort and catch pexr unit _effort

Figure 5.1 shows the landings for the main gear categories since
1977, including estimates for 1987. There has been a large de-
cline in the landings from purse seine and trawl. The purse
seiners catch the youngest £fish, wmainly age groups 2-5. The
trawlers catch fish of all ages, but mainly immature fish from
age groups 3-6. The gillnet fishery is based on spawning fish,
age 6 and older.

Table 5.2 shows the number of vessels of different size groups
that have taken part in the purse seine fishery since 1982, with
corresponding catch and catch per vessel. On the basis of these
data, indices of effort were calculated by weighting the number
of vessels in each size group with the catch per vessel in
1982/1983. The indices were scaled to the 198271983 level and are
given in the text table below.

Year 1982 1983 1984 1985 1986

Index of purse seine effort 1.04 0.96 0.84 0.63 0.54

Although it is difficult to estimate effort by purse seiners, the
indices, which reflect the declining number of vessels in the
fishery, strongly suggest that the effort by the purse seiners
has been considerably reduced in recent years. It should also be
noted that the purse seiners in 1986 were severely restricted in
their fishing by the closure of areas with too many undersized
fish. '

Table 5.3 shows catch, effort, and catch per unit effort for the
main group of Norwegian trawlers, i.e., stern trawlers of 250-500
GRT. The data include only days with more than 50% saithe on
trips with more than 50% saithe in the catches. The effort fig-
ures should, therefore, represent effort directed towards saithe.
The data, which on average represent about 40% of the Norwegian
trawl landings, were used to estimate the total effort by
trawlers given in the text table below.

Year 1981 1982 1983 1984 1385 1986

Trawl effort ('000 h) 89.0 68.1 62.5 98.4 66.3 41.8

The trawl effort was clearly reduced in 1986 compared to the
earlier years. Combining the effort indices for trawl and purse
seine indicates that the fishing effort in 1985 and 1986 was re-
duced to about 85% and 60%, respectively, of the 1982/1983 level.
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5.2 Catch in Numbers at Age (Table 5.7)

Age compositions of landings were available from the Federal Re-
public of Germany, Norway, and the USSR accounting for 99% of the
landings. Data for 1985 were revised and new data were added for
1986.

5.3 Weight at Age (Table 5.6)

A constant set of catch weight-at-age data was used for all years
in the period 1960-1979. Subsequently, annual estimates of weight
at age were used. Data for 1985 were revised and new data added
for 1986. Weight at age in the stock was taken to be the same as
weight at age in the catch. The weight-at-age data used in the
catch predicticn and in the yield-per-recruit calculations were
average values for the period 1982-1986 (Tab}e 5.10).

5.4 Age_at Maturity

No maturity ogive is available for this stock of saithe. As in
previous ' assessments, fish of age 6 and older are presumed to be
mature for calculation of spawning stock biomass.

5.5 Survey Results

An acoustic survey was carried out by Norway in October/November
in 1985 and 1986 covering the main trawl fishing grounds for
saithe off northern Norway. The results indicated an increase in
the biomass from 1985 to 1986, mainly due to the 1983 year class.
However, the Working Group felt that a longer time series is
needed before the results can be used in the assessment.

5.6 Recruitment

Estimates of recruitment were available from O-group sSurveys, but
only for the years 1985, 1986, and 1987 (Nedreaas and Smedstad,
1987). The three year classes were estimated to be 828, 545, and
285 millions, respectively, but none of these year classes have
yet recruited to the fishery and the reliability of the estimates
is unknown. The results were, therefore, not used in the assess-
ment.,

5.7 Fishing Mortalities - VPA

The effort indices and catch-at-age data for ages 3-9 for purse
seiners and Norwegian trxawlers of 250-500 GRT (see Section 5.1.3)
were used as input for the ICES VPA tuning programme (to be able
to include 1981 in the time series, it was assumed that purse
seine effort in 1981 was egqual to the 198271983 level). The re-
sults, which are shown in Tables 5.4 and 5.5, were consistent
with the indicated decrease in fishing effort. Trials with separ-
able VPA showed some discrepancy with the results from the tuning
method and it was decided that the latter was more reliable.
Hence, the results from the tuning method for ages 3-9 were used
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directly. Fs at older ages were set equal to age 9. The input Fs
at age 14 were adjusted for the whole time series 1960-1985 to be
equal to the average F for ages 10-13.

The resultant F-at-age array from the VPA for the last ten years
is given in Table 5.8, and the corresponding estimates of stock
numbers and biomass in Table 5.9.

5.8 Proijection of Stock Biomass and Catch (Figure $.4D)

Yield- and spawning stock biomass-per-recruit curves were calcu-~
lated using the same exploitation pattern and weight-at-age data
the as were used for the prediction. F and Fmax are 0.14 and
0.24, respectively (Figure 5.4C). F ed "and Fh gh were calculated

to be 0.32 and 0.38 (Figure 5.3).

Input data for catch projections are given in Table 5.10. Stock
size in 1987 was taken from the VPA, For the recruiting year
classes, a value of 200 million, the average for 1979-1982, was
used for the 1984 and later year classes., The exploitation pat-
tern was the same as that used for the 1986 input for the VPA.
Weights at age in the catch and in the stock werc averages for
the period 1%982-1986.

As indicated in Section 5.1.2, landings in 1987 are expected to
be about 70,000 t. This implies a reduction of 26% in the level
of fishing mortallty in 1987 compared to 1986 (when it was at

and in the catch prediction, F for 1987 was set to 0.17.
In *988, projections were made for a range of fishing mortality
(Table 5.11).

Figure 5.4A shows how fishing mortality increased during the
1970s and was maintained at a high 1level wuntil 1984. Spawning
stock biomass (Figure 5.4B) declined sharply from almost 600,000
t in 1970 to 150,000 t in 1981. In recent years, it has increased
to slightly more than 200,000 t, mainly because of the strong
1978 year class and reduced fishing mortalities, and if the esti-
mated level of fishing mortality in 1987 is maintained, a further
increase in spawning stock biomass is to be expected.

6 REDFISH IN SUB-AREAS I AND II
6.1 gtatus of the Fisheries

6.1.1 Landings prior to_ 1987 (Tables 6.1-6.5 igqure 6

The redfish landings in Sub-areas I and II have decreased from
131,749 t in 1982 to a provisional figure of 52,979 t in 1986
(Table 6.1). This decrease was mainly caused by a decrease in the
USSR fishery, especially in Division IIb and in Division IIa in
1986.

In Sub-area I, the total catch increased to 5,470 t in 1986, the
highest since 1977 (Table 6.2). Norway has, since 1983, increased
its catches in this area, while the catch figures for the USSR
have been varying. In Division IIa, the total catch decreased
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from 100,163 t 1in 1983, the highest since 1977, to 46,360 t in
1986, which was 88% of the total redfish catch 1in that year
(Table 6.3). In Division IIb, there has been a strong decline in
the catches in recent years from 49,883 t in 1982 to 1,149 in
1986 (Table 6.4).

Apart from the USSR, the German Democratic Republic, and the
Federal Republic of Germany, hational landings statistics of red-
fish dJdo not distinguish between the species. The Working Group
has, therefore, split the catch into Sebastes mentella and
Sebastes marinus on an area basis or based on reporting schemes
from the diffexent fleets to Norwegian fishing authorities. 1In
Sub-area I, 70% of the Norwegian catch in 1386 was assumed to be
8. marinus. This percentage for Norway was based on surveys on
the main fishirg grounds. In Division IXa, all the catches not
initially splitted, apart from Portugal's and 67 t taken by the
UK, were assumed to be S, parinus in 1986. All catches taken in
Division IIb were recorded as S. mentella.

The total landings of S, marinus increased from 16,366 t in 1982
to 30,127 t in 1986 (Table 6.5). The increase since 1982 was due
to USSR redfish catches in 1983 in Division IIa (5% S. marinus)
and the increasing Norwegian fishery for S. marinus in Division
ITa and Sub-area I. The total landings of S. mentella decreased
from 115,383 t in 1982 to 22,852 t in 1986, for the first time
less than the total landings of S, marinus. This decrease was
mainly due to the USSR fishery in Division IIb in the last years
and the 68% reduction in its redfish catches in Division IIa from
1985 to 1986.

The recommended TACs for S, marinus and S, mentella in 1986 were
15,000 t and 85,000 t, respectively, which also became the agreed
TACs. The provisional catch figure for S. marinus in 1986 shows
that the TAC was overfished by more than 15,000 t (100%). For §S.
mentella, the provisional catch in 1986 was 62,148 t below the
TAC.

6.1.2 Expected landings in 1987

Landings by gear reported from Norway for the first six months of
1987 were compared with the corresponding figures from 1986. This
indicated that total landings would be about 21,500 t, a slight
decrease compared to 1986. France and the Federal Republic of
Germany reported 472 t and 3,407 t for the first six months. The
half-year figure from the Federal Republic of Germany was nearly
equal to their total catch in 1986. The USSR reported 5,900 t for
the first five months of 1987, compared to 15,800 t for the first
five months in 1986. Assuming the same distribution of the USSR
catches over the year in 1987 as in 1986 indicates a total catch
of about 7,000 t redfish, a considerable decrease compared to
1986. The bulk of the catches from France, the Federal Republic
of Germany, and Norway were S. marinus, while for the USSR, it is
S. mentella. Based on this information, the Working Group expects
total landings in 1987 of S, pentella and S, parinus of about
9,000 t and 25,000 t, respectively.



15

6.1.3 Effoxt and catch per unit effort (Table 6.6)

Catch-per-hour trawling data were available for the USSR S,
mentella fishery for the period 1965-1986 for side trawlers (RT)
and for 1980-1986 for stern trawlers (PST) (Table 6.6). From
these data, the total international effort was derived. For both
trawler types, the catch per unit effort has decreased since
1984.

For the German Democratic Republic S, mentella fishery, catch-
per-day data for the category "freezer trawlexrs" were available
for 1981-1986. The catch per day decreased from 17.12 t in 1983
to 7.90 t in 1986. The German Democratic Republic fishery ac-
counted for only 3.2 ~ 5.8% of the total catch of S, mentella in
Sub-areas I and II in this period.

No data on effort and catch per unit effort were available for S.
marinus.

6.2 Catch in Numbers at Age

Data for 1985 were adjusted to the revised total catch figures,
For S, mentella, age compositions of landings in 1986 were avail~-
able from the German Democratic Republic and the USSR, accounting
for 5.8% and 80.3%, respectively, of the total catches. The total
age composition was calculated by applying the age composition of
the total catches from these countries to the total 3. mentella
catch in Sub-areas I and II (Table 6.13).

For §S. marinus, age compositions of landings in 1986 were avail-
able from the Federal Republic of Germany and the USSR, account-
ing for 11.2% and 7.8%, respectively, of the total catches. Catch
in numbers at age for the Norwegian catches (72.6%) and for
catches from other countries was calculated by using the age com-
position from the Federal Republic of Germany (Table 6.19).

6.3 Weight at Age

For S, mentella, weight-at-age data were available from the USSR
for ages 8-19 in 1985 and for ages 8-18 in 1986. For ages 6 and
20+, the weights are equal to the 1983-1984 data, while the
weights for age 7 were taken as the mean of ages 6 and 8. The
average weight-at-age data from 198% and 1986 were used in the
catch prediction and in the yield-per-recruit calculations (Table
6.14) .

For S, marinus, weight-at-age data were available from the USSR
for 1986 for ages 8-21. However, the USSR catches accounted for
less than 8% of the total catch, and the age composition was
quite different from the Federal Republic of Germany age data.
Although weight-at-~age data from earlier assessments may have
changed, these weights were used by correcting them to make the
sum of products fit the nominal catches.
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6.4 Age at Maturity (Table 6.17)

For S. mentella, a new maturity ogive was used for the years from
1981 and onwards. This maturity ogive was developed by the USSR
and, for ages 6-10, is a long-term average for the period 1975-
1983, while for the other age groups, it is an average from 1981-
1985. These data were used in the catch prediction and in the
yield-per-recruit calculations.

No maturity ogive was available for S, marinus. Fish of age 15
and older were presumed to be mature for the calculation of
spawning stock biomass.

6.5 Survey Results

Since 1981, a stratified random bottom trawl survey has been car-
ried out by Norway in January-February in theé Barents Sea. For S5,
mentella, the results show a reduction of more than 50% in num-
bers and an even higher reduction in biomass from 1986 +to 1987.
For S, marinus, the results show a reduction in both numbers and
biomass of nearly 40% from 1986 to 1987 (Godg et al., 1987).

Since 1981, a stratified random bottom trawl survey has also been
carried out by Norway in September 1in the Svalbard and Bear
Island areas. The results show an overall decrease of both S.
mentella and S, marinus from the level in 1984 (Godg¢ et al.,
1987). For S, mentella, a reduction in biomass of more than 50%
occurred from 1984 to 1985, while a reduction in numbers of more
than 30% first occurred from 1985 to 1986. For S, marinus, a re-
duction both in numbers and biomass occurred from 1984 to 1985, a
reduction of about 75% and 50%, «respectively. The 1986 survey
showed that the S. marinus population in this area had stabilized
itself at this lower level.

The USSR carried out a trawl/acoustic survey in March-May in 13986
and 1987 on the spawning grounds of redfish near Bear Island. The
results indicate a reduction in biomass from 90,000 t in 1986 to
60,000 t in 1987.

Each vyear the international O~group survey seems to cover satis-
factorily the distribution area of redfish. Nevertheless, the use
of these indices is 1limited due to the fact that the redfish
species have not been separated.

6.6 Recruitment (Table 6.7)

From the data of the international O-group fish survey carried
cout in the Barents Sea since 1985, only two year classes (1967
and 1968) may be considered as very poor. The indices were gener-
ally low in 1965-1972, average in 1973-1978, and high in 1979-
1987.

It should be noted that there are large discrepancies between the
international O-group fish survey data and the data from the USSR
survey concerning the 1+ - 6+ age groups. The O-group survey in-
dices for the 1965-1972 year classes were below average, whereas
USSR survey data indicate that they are strong or average, which
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is confirmed by the age and length composition in the USSR fish-
ery.

USSR trawl surveys indicate that the 1973 year class is below av-
erage and that the 1974-1980 year classes at ages 1+ - 6+ are
poor. These data were confirmed by age compositions of redfish in
the USSR catches in 1980-1987. The 1981 year class turned out to
be close in size to the 1973 year class, while the 1982 year
class was estimated as strong (this is confirmed by the Norwegian
bottom trawl surveys). Thus, after a series of seven poor Yyear
classes of redfish, one year class (1981) close to the average
and one strong year class (1982) have appeared. The strong year
classes of redfish have turned out to be dominated by S, mentella
in the trawl surveys as well as in the catches.

Differences in recruitment estimates during the first two years
of 1life apparently occur due to significant variability in natu-
ral mortality. Considerable mortality of redfish at ages 2+ - 5+
is caused by large by-catches in the shrimp and capelin fish-
eries. Reduction in shrimp catches as well as a cessation in
capelin fishing would promote the preservation of the 1986-1987
year classes of redfish, although a large cod stock preying on
juvenile redfish may outweigh this to a certain extent (Mehl,
1987).

6.7 Assessment of Sebastes mentella

6.7.1 Fishing mortalities - VPA

The residuals from the separable VPA indicated that there were
significant changes in the exploitation pattern, particularxly on
the younger age groups in recent years. For this reason, the
year-class strengths estimated by separable VPA for year classes
later than 1977 were considered to be unreliable. Norwegian sur-
vey data give some indication of the abundance of small redfish,
but no age compositions are available and the time series is
short. The only long series of survey data available is from the
USSR trawl surveys. The complete data set was not available at
the meeting, but the data given in Table 6.8 were abstracted from
Annales Biologiques.

An attempt was made to use these data to tune the VPA, but this
was unsuccessful, probably because it was only possible to use a
short time series of data for the younger age groups estimated by
the VPA. It is possible that use of a more complete data set
would be more successful, and the Working Group will return to
this analysis in the future.

The same data (for ages 2-6) were also used as a basis for esti-
mation of recruitment. Here again, the time series for which both
survey estimates and reasonably reliable VPA estimates are avail-
able is quite short. It was necessary to relax the usual require-
ment of five or more years in the regression to obtain results
for all year classes of interest. The analysis shows that the
standard errors of the predictions are high, and the final esti-~
mates are strongly influenced by shrinkage towards the mean. The
results are given in Table 6.9, together with the estimates con-
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sidered to be most reliable (based on the regressions using as
many data points as possible). The estimates for the last few
year classes are essentially only the recent running mean, and
all are subject to large standard errors. These estimates were,
however, considered to be more reliable than those from the VPA
for the 1978 and later year classes. They indicate that the 1977
and 1978 year classes were only of moderate size, and that of
1979 was weak. No useful prediction can yet be made for 1980 on-
wards. The analysis also indicates that the index at age 4 is the
first to give estimates of useful precision. This is, however,
sufficiently early for catch prediction purposes (with a more
complete data set, indices at ages 5 and 6 should also be avail-
able and sufficiently timely). ,
Figure 6.1 shows the total international effort vs. average fish-
ing mortality. Two different curves have been drawn to visualize
the effect of the change in mesh size in 1983 to 100 mm (earlier
125 mm) for the redfish fishery in the “*Mentella Box".

Table 6.10 shows the residuals from the separable VPA. The fish-
ing mortalities and stock sizes from the separable VPA are shown
in Table 6.11 and 6.12, respectively. Taking the information
about recruitment described above into consideration, the updated
fishing mortalities and stock sizes are shown in Tables 6.15 and
6.16, respectively.

6.7.2 Projection of stock biomass and catch (Figure 6.2D)

Yield- and spawning stock biomass-per-recruit curves were cal-
culated using the same exploitation pattern and weight-at-age
data as were used for the prediction (see below). F and F
are 0.14 and 0.27, respectively (Figure 6.2C). ?03 few poigﬂg
were available for estimates of Fmed and Fhigh'
Input data for catch projections are given in Table 6.17. Stock
size in 1987 was taken from the VPA. The recruitment at age 6 was
taken from Table 6.9 with the recent weighted mean as the re-
cruitment in 1988 and 1989. The exploitation pattern was the same
as that used for the 1986 input for the VPA. Weights at age in
the catch and in the stock were averages for the period 1985-
1986. As indicated in Section 6.1.2, landings in 1987 are ex-
pected to be about 9,000 t. This implies a reduction of 58% in
the level of fishing mortality in 1987 compared to 1986, and in
the catch prediction, F for 1987 was set at 0.13. In 1988, pro-
jections were made for a range of fishing mortalities (Table
6.18).

6.8 Assessment of Sebastes marinus

6.8.1 Estimation of fishing mortality

Visual inspection of the catch-at-age matrix (Table 6.19) shows
strange systematic variations in the age compositions, especially
for young £fish. These are almost certainly an artifact of the
method of calculation which had to be used in the absence of com-
plete data in some years.
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The majority of the catch is, however, taken at ages 14-21, and
to permit further analysis, the age range was trxuncated to 11-24,
Analysis using separable VPA was attempted using 18 as the age
for unit selection and a terminal S of 1.0.

A range of terminal F values was tried, from 0.15 to O0.5. There
were no effort data to guide the choice of terminal F and no in-
dependent basis to select among the alternative interpretations
based on different choices. With low terminal Foe (=0.15), the
fishing mortality (F ) is estimated to h3VB been below 0.1
between 1981 and 1984,sfgsing to 0,16 in 1986.

With such low F values, the VPA analysis was nhot at all con-
verged. With high assumed terminal Fse (0.3 to 0.5), the fishing
mortality (F ) is estimated to hav@“Been between 0.2 and 0.35
in 1977 anaep1978, to fall to low values (about 0.15 or less)
between 1379 and 1984, with a sharp rise to a value close to the
assumed 1986 value in 1985 (see Tables 6.20A-6.20C).

In all these analyses, there are systematic patterns of blocks of
residuals of the same sign since 1982 and high residuals for
1984/1985 in particular. The analysis cannot be considered to be
satisfactory, and in the absence of independent data on which to
estimate fishing mortality or stock size trends, the level of
fishing mortality must be considered to be unknown, but probably
low. For documentory purposes only, the results of the separable
VPA for Fsep (86) = 0.3 are given in Tables 6.21 and 6.22.

6.8.2 State of the stock

The state of the stock must be regarded as unknown. However, cer-
tain systematic features do appear from the VPA analysis which,
if true, give cause for concern. First, all the analyses indicate
2 sharp proportional increase in F in 1985 and 1986, above former
(probably low) levels. Secondly, all the analyses also indicate a
decline in recruitment from stable levels before 1981 (at age 11)
to much lower levels for the period 1982-1986.

If these features are real and not an artifact of the inadeguate
data, they would imply a rapidly deteriorating state of this
stock.

6.8.3 Short-term forecasts

In the absence of a reliable analysis of the state of the stock,
it is not possible to estimate biological reference points or
make a conventional catch prediction.

A SHOT forecast is, however, possible. The results, assuming (in
the absence of any reliable evidence) a constant yield/biomass
ratio of 0.3 and constant recruitment, are given in Table 6.23.
They imply that, if the present level of exploitation is main-
tained, the corresponding catches in 1987 and 1988 should be a
little less than the average for 1984 to 1986. This result is not
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strongly dependent on the assumed Y/B ratio, but js dependent on
the assumed (average) level of recruitment, which may be optimi-
stic, as discussed above.

7 GREENLAND HALIBUT IN SUR-AREAS I AND IT

7.1 Status of the Fisherjes

7.1.1 Landipgs brior to 1987 (Tables 7.1-7.4)

Nominal catch by country for Sub-areas I and II is given in Table
7.1. The nominal catches in Sub-area I and Divisions lIa and IIb
are given separately in Tables 7.2-7.4. The total catches in 1985
and 1986 were 19,945 and 22,755 t, respectively, compared to the
recommended TAC of 20,000 t in both years. The fishery in 1986
was distributed by nations and areas roughly as in previous
years. In Division IIb, the reduction in the USSR catch from
9,641 t in 1984 to 3,221 t in 1985 was reversed with an increase
to 6,032 t, while the high 1985 level of German Democratic Repub-
lic catches was not maintained, as these decreased to 2,604 t.

7.1.2 Expected landings i 987

Preliminary catch figures for 1987 were reported only from
France, the Federal Republic of Germany, Norway, and the USSR.
The Norwegian catches show an increasing tendency and indicate a
catch for 1987 of 11,500 t. The USSR fishery is expected to reach
the same level, and the total landings in 1987 are, therefore,
likely to be about 26,000 t.

7.1.3 Effort and catch per unit effort

The time series on CPUE was updated with the Norwegian and USSR
observations from 1985 and 1986. The Norwegian data were analyzed
with the statistical package GLIM (NAG), as described in the pre-
vious report of the Working Group on Redfish and Greenland Hali-
but in Region 1 (Anon., 1984), and the results are presented in
Table 7.5. CPUE and derived total effort were fairly stcady dur-
ing the perjiod 1983 to 1986.

7.2 Catch in Numbers at Age (Table 7,.7)

For 1984-1986, age data were available from Norway and the USSR.
For 1985 and 1986, the German Democratic Republic also presented
age data for their catches. The catch in nunbers at age for other
countries was raised by the age distribution of the total catches
from the German Democratic Republic, Norway, and the USSR.

7.3 Weight at Age (Table 7.8)

For 1984 and 1985, the weights at age used in the assessment were
weighted averages of the Norwegian and the USSR weights, while



21

for 1986, they were the weighted averages of the German Demo-
cratic Republic, Norwegian and the USSR weights.

7.4 Age _at Maturity (Table 7,14)

In earlier assessments, no maturity ogive has been available for
Greenland halibut. Fish at age 9 and older have been presumed to
be mature. For +this Working Group meeting, the USSR presented
maturity ogives for a series of years. The Working Group decided
to use an average maturity ogive for the period 1981-1986 on each
of the years 1981-1986 as well as for the prediction.

7.5 Survey Resulis

Norway has conducted vyearly stratified random trawl surveys in
the Barents Sea and the Svalbard area since 1981, The Svalbard
survey covers the main nursery area of Greenland halibut in Sub-
areas I and II. The two surveys do not cover the total area of
distribution of the stock. Also, the Svalbard surveys do not
cover depths exceeding 600 m which (probably) are an important
area for adult Greenland halibut. It is, however, believed that
the survey results may give valuable information on the immature
part of the stock. Special attention should be paid to the possi-
bility of using the Svalbard survey results as recruitment in-
dices. Total abundance indices and indices of fish less than 20
cm are given in Table 7.6. These results indicate an increasing
stock size in the period 1981-1985, with a sharp decline in 1986.

7.6 Recruitment

Fish less than 20 cm in the Svalbard survey are almost exclus-
ively age 1. The indices in Table 7.6 of fish less than 20 cm
may, therefore, possibly serve as an early recruitment index. A
relatively high abundance at age 1 in 1983 and 1984 and a sub-
stantial drop in recruitment in the last two years is indicated.
The index suggests that the 1985 year class may be very weak.
Norway is requested to supply age~-distributed indices from the
Svalbard survey. These data would make it possible to study the
abundance of a year class at ages 1-3, i.e., before it is fully
recruited to the commercial trawl fishery.

7.7 Assessment

7.7.1 Estimation of fishing mortality

The catch-at-age data (Table 7.7) were analyzed by separable VPA
initially, with the age for unit selection set at 8 (near that
contributing most to the catch) and terminal selection of 1.5 (to
give a flat selection pattern on the oldest ages). It was found
that . a terminal F of 0.25 gave approximate stability of F from
1983 to 1986, as suggested by the effort data (Table 7.5). The
residuals are given in Table 7.9, and are acceptably small except
for the youngest and oldest age groups. The fishing mortalities
and population numbers derived from the separable VPA are given
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in Tables 7.10 and 7.11. The average Fs (ages 7-11) from this
analysis are plotted against the derived total effort indices in
Figure 7.1 and show a reasonably satisfactory relationship.

An attempt was made to tune the VPA using USSR effort and catch
composition data from 1980 to 1986, but this was not successful.
The reasons for this could not be discovered at the meeting, but
may be connected with the use of a different basis of calculation
before 1983. Detailed Norwegian CPUE data were not available at
the meeting, but could also provide a basis for tuning the VPA.

7.7.2 State of the stock

The results of the separable VPA with terminal F = 0.25 are, how-
ever, sufficiently consistent with the overall effort data from
1983 to 1986 to provide a basis for the assessment. The size of
the 1982 and 1983 year classes differ considerably from recent
levels, which appear to have been very stable between 25 and 40
million since about 1970. This is consistent with the results of
the Norwegian survey, but the time series is too short to be used
yet for quantitative prediction. These year classes will recruit
substantially to the fishexry in 1988 and 1989, but in the absence
of reliable estimates of their size, this was assumed to be 30
million, close to the recent historical mean.

The VPA analysis (Tables 7.12 and 7.13) indicates that fishing
mortality was high in 1977 and 1978, fell sharply to about 0.2 in
1979, and has since fluctuated without obvious trend between 0.2
and 0.3. The current level is estimated to be within this range.
The spawning stock biomass has also fluctuated without apparent
trend between 30 and 80 thousand t and is currently at the high
end of that range.

7.8

(e

atch Predictions

7.8.1 Input variables to the predictions

The values used for starting the predictions are given in Table
7.14. These are based on the exploitation pattern and terminal F
estimated by separable VPA, and the 1987 populations of Table
7.13, except for the 1982 and later year classes, for which a
size of 30 million was assumed, as explained above.

7.8.2 Biological reference points

The yield-per-recruit analysis (Figure 7.3C) shows that F, 1 is
0.11 and F 0.23 (mean for ages 7-11). A plot of spawning'stock
biomass and“Iecruitment (Figure 7.2) was prepared and used to
estimate F ed and Fhi h° The values obtained were 0.65 and 0.91,
respectivells g
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7.8.3 short-term prediction

Wwith an expected catch of 26,000 t in 1987, fishing mortality in
that year will increase to 0.32 from the 1986 level of -11

= 0.28 which was close to F Catch predictions for 538& a¥l
given in Table 7.15 for optlon@ éorrespondlng to FO g F , and
status qug. * max

These forecasts of catch and biomass may prove to be pessimistic
if the 1982 and 1983 year classes prove to be strong, as sug-
gested by 1he survey data. These same data, however, also suggest
that the subsegquent two year classes are weak.
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Table 3.1

North-East Arctic COD.

Total nominal catch (t) by fishing areas (Norwegian

coastal cod not included).

(As officially reported to

JICES.)
Year Sub-area 1 Division Ila Division IIb Total catch
1960 357,327 115,116 91,599 622,042
1961 409,694 153,019 220,508 783,221
1962 548,621 139,848 220,797 909,266
1963 547,463 117,100 111,768 776,337
1964 206,883 104,698 126,114 437,695
1965 241,489 100,011 103,430 444,983
1966 292,253 134,805 56,653 483,111
1967 322,798 128,747 121,060 572,605
1968 642,452 162,472 269,254 1,074,084
1969 679,373 255,599 262,254° 1,197,226
1970 603,855 243,835 85,556 933,246
1971 312,505 319,623 56,920 689,048
1972 197,015 335,257 32,982 565,254
1373 492,716 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1875 561,701 120,276 147,400 829,377
1976 526,685 237,245 103,533 867,463
19717 538,231 257,073 109,997 905, 301
1978 418,265 263,157 17,293 698,715
1379 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
1883 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 156,516 201,398 68,562 426,476

1Provisional figures.



Table 3.2 North-East Arctic COD.

Total nominal catch ('0O00 t) by trawl and
other gear for each area.

Sub-~area I

Division Ila

Division IIb

Year

Trawl Others Trawl QOthers Trawl
1967 238.0 84.8 38.7 90.0 1211
1968 588.1 54.4 44.2 118.3 269.2
1969 633.5 45.9 119.7 135.9 262.3
1970 524.5 79.4 90.5 153.3 85.6
1971 253 .1 59.4 74.5 245.1 56.9
1972 158.1 38.9 49.9 285.4 33.0
1973 459.0 33.7 39.4 172.4 88.2
1974 677.0 46.5 41.0 83.2 254.7
1975 526.3 35.4 33.7 86.6° 147.4
1976 466.5 60.2 112.3 124.9 103.5
1977 471.5 66.7 100.9 156.2 110.0
1978 360.4 57.9 117.0 146.2 17.3
1979 161.5 33.7 114.9 120.5 8.1
1980 133.3 35.4 83.7 115.6 12.5
1981 91.5 45.1 77.2 167.9 17.2
1982 44.8 51.8 65.1 171.0 21.0
1983 36.6 28.2 56.6 143.7 24,9
1984 24.5 29.8 46.9 150.7 25.6
19851 72.4 40.2 60.7 112.8 21.5
1986 108.3 48.2 114.5 86.9 67.9

'Provisional.

25
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Table 3.3 North-East Arctic COD.
Nominal catch (t) by countries (Norwegian coastal cod not included) (Sub-area I
and Divisions IIa and IIb combined). (As officially reported to ICES.)

Faroe German Germany, United Total all
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR Others countries

1960 3,306 22,321 - 9,472 231,997 20 141,175 213,400 351 622,042
1961 3,934 13,755 3,921 8,129 268,377 - 158,113 325,780 1,212 783,221
1962 3,109 20,482 1,532 6,503 225,615 - 175,020 476,760 245 909,266
1963 - 18,318 129 4,223 205,056 108 129,779 417,964 - 715,577
1964 - 8,634 297 3,202 149,878 - 94,549 180,550 585 437,695
1965 - 526 91 3,670 197,085 - 89,962 152,780 816 444,930
1966 - 2,967 228 4,284 203,792 - 103,012 169,300 121 483,704
1967 - 664 45 3,632 218,910 - 87,008 262,340 3 572,605
1968 - - 225 1,073 255,611 - 140,387 676,758 - 1,074,084
1969 29,374 - 5,907 5,543 305,241 7,856 231,066 612,215 133 1,197,226
1970 26,265 44,245 12,413 9,451 377,606 5,153 181,481 276,632 - 933,246
1971 5,877 34,772 4,998 9,726 407,044 1,512 80,102 144,802 215 689,048
1972 1,393 8,915 1,300 3,405 394,181 892 58,382 96,653 166 565,287
1973 1,916 17,028 4,684 16,751 285,184 843 78,808 387,196 276 792,686

1974 5,717 46,028 4,860 78,507 287,276 9,898 90,894 540,801 38,453 1,102,434
1975 11,309 28,734 9,981 30,037 277,099 7,435 101,843 343,580 19,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1977 9,167 15,414 3,463 12,763 388,982 1,084 86,781 369,876 17,771 905,301
1978 9,092 9,394 3,029 5,434 363,088 566 35,449 267,138 5,525 698,715

1979 6,320 3,046 547 2,513 294,821 15 17,991 105,846 9,439 440,538
1980 9,981 1,705 233 1,921 232,242 3 10,366 115,194 8,789 380,434
Spain
1981 12,825 3,106 298 2,228 277,818 14,500 5,262 83,000 - 399,037
1982 11,998 761 302 1,717 287,525 14,515 6,601 40,311 - 363,730
1983 11,106 126 473 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 18,159 770 1,543 10,093 228,787 5,497 7,581 150,541 3,505 426,476
1987 EXPECTED LANDINGS 545,000

'provisional figures.
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Table 3.4 North-East Arctic COD. Catch per unit effort.

Sub-area I . Division IIb Division IIa
Tear 2 3 : 2 3 7 2 3 s
Norway UK USSR Norway UK USSR Norway UK Norway
1960 - 0.075 0.42 - 0.105 0.31 - 0.067 3.0
1961 - 0.079 0.38 - 0.129 0.44 - 0.058 3.7
1962 - 0.092 0.59 - 0.133 0.74 - 0.066 4.0
1963 - 0.085 0.60 - 0.098 0.5% - 0.066 3.1
1964 - 0.056 0.37 - 0.092 0.39 - 0.070 4.8
1965 - 0.066 0.39 - 0.109 0.49 - 0.066 2.9
1966 - 0.074 0.42 - 0.078 0.19 - 0.067 4.0
1967 - 0.081 0.53 - 0.106 0.87 - 0.052 3.5
1968 - G.110 1.09 - 0.123 1.21 - 0.056 5.1
1969 - 0.113 1.00 - 0.135 1.17 - 0.094 5.9
1970 - 0.100 0.80 - 0.100 0.80 - 0.066 6.4
1971 - 0.056 0.43 - 0.071  0.16 - 0.062 10.6
1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5
1973 1.05 0.057 0.56 0.43 0.054 0.57 0.7t 0.043 6.8
1974 1.75 0.079 0.90 1.94 0.106 0.77 1.9 0.028 3.4
1975 1.82 0.077 0.85 1.67 0.100 0.43 1.36 0.033 3.4
1976 1.69 0.060 0.66 1.20 0.081 0.30 1.69 0.035 3.8
1977 1.54 0.052 0.50 0.91 0.056 0.25 1.16 0.044 5.0
1978 1.37 0.062 0.37 0.56 0.044 0.08 1.12 0.037 7.1
1979 0.85 0.046 0.36 0.62 - 0.06 1.06 0.042 6.4
1980 1.47 - 0.38 0.41 " 0.16 1.27 USSR 5.0
: Spain
1981 1.42 - 0.41 (0.96) - 0.07 1.02 0.35 6.2
1982 1.30 - 0.35 - 0.86 0.26 1.01 0.34 6.4
1983 1.58 - 0.31 (1.31) 0.90 0.36 1.05 0.38 7.6
1384 1.40 ~  0.45 1.20 0.78 0.35 .73 0.27 7.0
1985, 1.86 - 1.04 1.51 1.37 0.50 0.90 0.39% 5.1
1986 1.97 ~ 1.00 2.33 1.74 0.84 1.36 1.14 4.1

1Preliminary figures.

Norwegian data - t per 1,000 t/hrs fishing.

United Kingdom data - t per 100 t/hrs fishing.

USSR data - t per hr fishing.

Norwegian data - t per gill net boat week in Lofoten.

L I TSR ¥}

Spanish Data - t per hr fishing.



Table 3.5 North-East Arctic COD.
Catch per unit effort in the Lofoten
fishery (gutted weight with head off).

Norwegian vessels

Catch [kg per man per day worked in the

Year Lofoten fishery (Division IIa)]
Gillnet Longline Handline
1960 77.8 148.3 56.7
1961 101.5 141.1 75.5
1962 94.9 134.4 57.8
1963 80.8 116.3 56.2
1964 104.5 62.1 51.5
1965 81.8 78.3 68.4
1966 121.8 131.9 72.6
1967 107.9 245.4 120.7
1968 158.0 184.6 61.5
1969 170.6 200.4 142.8
1970 180.3 304.3 127.6
1971 334.3 510.7 192.7
1972 318.7 400.1 110.2
1973 189.7 366.5 112.1
1974 96.3 146 .4 63.9
1975 122.0 188.3 96.1
1976 131.4 258.4 134.8
1977 173.2 279.6 143.5
1978 237.6 381.7 134.6
1979 201.3 306.0 125.1
1980 169.9 207.8 100.9
1981 217.0 327.9 109.6
1982 199.1 753.4 252.0
1983 308.0 348.8 134.0
1984 301.0 208.4 95.6
1985 204.7 178.3 75.6
1986 173.7 198.0 61.9
1987 138.6 148.3 58.5




Table 3.6 Weights (kg) in Norwegian and USSR landings

of COD.
1984 1985 1986

Age
Norway USSR Norway USSR Norway USSR
2 1.16 0.22 0.76 0.29 0.87 0.22
3 1.47 Q.76 1.47 0.77 1.20 0.63
4 1.97 1.30 1.90 1.23 1.92 1.15
5 2.53 2.04 2.49 1.75 2.52 1.75
6 3.13 2.90 3.32 2.64 3.36 2.44
7 3.82 4.12 4.21 3.93 4.46 4.09
8 4.81 5.56 5.01 5.35 S.42 6.19
9 5.95 8.76 5.94 6.72 5.94 8.15
10 7.19 13.55 7.10 9.87 6.54 10.31
11 7.85 14.95 8.20 9.00 7.99 11.73
12 8.46 14.85 8.92 13.72 8.46 17.29
13 7.99 19.52 9.73 15.10 9.93 -
14 9.76 19.31 9.85 15.30 7.78 27.30
15+ 10.64 22.37 5.26 19.25 8.24 -
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196> 1544 - - - = 21 120 - - - - - - - - - -
1964 1293 - = = = 49 45 - - - - - - - - = ..
1965 10 * = * < 1 1 - - - - - - - - - -
1760 112 - - - - 2 1 V.2 - - - - - - - = =
1967 19¢ = = - - 1 1 U.06 - - - - - - - - =
1964 405 - = - - 7 1 n.n2 - - - - - - = = -
1969 1010 - = - o 1 6 1.25 - - - - - - - - -
1970 1819 25 64 60 42 7n 85 2251 - - - - - - & = <
1971 524 7 9 6 3 54 24 V77 - - - - - -
1972 60le 5 4 34 15 54 Ll N.52 - - - - - - - - -
1975 014 16 5 15 2 0 s 1.48 - - - - - - - - =
1976 Shy 1 jl 4 1 6 1 1,29 - - - - - - = - 1N4
1975 640 60 1 464 1 95 b .20 - - - - - - - R32 797
1973 199 1 I 1 1 4 1 1.15% - - - - - - 45 245 1n9
197/ 142 1 1 2 1 2 1 lab9 - - - - - - 2% 14 =
1975 164 1 2 1 1 1 5 1. 22 - - 8.6 - - 9.0 16 - 58
1902 e 1 1 1 1 1 £} V.40 - 11,10 16.1 - ?2e? 222 - /3 71
176U 170 1 1 1 1 1 3 118 n.7 n.9 1.4 n.1 4.0 6.2 3 4 17
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1742 0006 1 8 ¥ 13 8 19 1,59 44 6 120 .6 W0, 3 14,6 L2,¢ 74.3% - 516 55N
1935 = 4 9 1 / 45 41 1.69 355,35 16R.9 356.1 52.2 153.1 184.0 2582 Ar 8 1546
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N=3§T1 Norwmsjian darents Sea, Rattom trawl survey, ans 1
N=BST2 Horwesian P " a5 “ s ags /2
LECERS | Norwegy an 4 ® s " . age S
N=-S¢T1 Norwe2lan Svaloard area 2 g & aye 1
N=5v (2 Nor«2gian svalnard area gh " 2 aje ¢
N=SVTI$ KNorueaian Svalpard ares " S o, ane 5
N=45 41 Norw=23ian 4arents Sea, Acoustic survey, age 1
N=45A2 Norweyian o " i L0 aye 2
N=35hA% Norwed . an e 2 pL * aje 5



Table 3.8

Analysis by RCRTINX2 of data from file RCRT—DATA

31

NORTHEAST ARCTIC COD : recruits as 3 year-olds (inc. data for aqes 0,1,2 & 3)

bata for 16 surveys over 31 years
REGRESSION TYPE = €

TAPERED TIME WEIGHTING APPLIED

POWER = 35 OVEx 20 YEARS

PRIOR ~E IGHTING NOT APPLIED

FINAL ESTIMAIES SHKUNK TOWARDS MEAN

ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN INCLUDED

MINIMUM S.E. FOR ANY SURVEY TAKEN AS .00
MINIMUM OF 5 POINTS USED FOR REGRESSION

Yearclass = 1983

Survey/ Index Slope Inter- Rsquare No. Predicted
Series Value cept Pts Value
R=1=1 1.6094 -905 4.599 <4561 13 6.0560
R=28=-1 2.35026 1.065 ha 517 .5624 13 6.,9635
R=1—2 2.4849 <674 4,675 «f284 13 6.3508
R=28-2 2.0/94 1.326 4.604 .5491 13 6.7374
R=1=35 3.8280 <6038 4.5642 .6927 26 6.8695
R-23-3 Sl STE' Vel T 3.673 3767 26 8.2213
INTOuP <9895 3.615 4.501 <4388 17 8.0785
N=-3ST1 5.8758 . 000 . 070 .2000 0 . 000N
N-BS T2 S-13852 . 000 . 030 .20n0 0 . 0000
N=B5T3 S.8¢¢¢ «651 5.548 .9492 S 7.2541
N=SVT1 35.7741 <000 . 0N0 .0000 0O .00n0
N=SvT2 4.89806 . 000 . 000 .0000 0 . 0000
N=SVT3 5.1059 1.040 2757 L3415 5 8.0684
N=835A1 fel(01 =.454 6. 544 «4763 5 2.97138
N=BS A2 6.7788 496 3.554 .4383 7 6.9189
N=BSAS /.3569 531 3. 123 -8071 8 7.0326
MEA N 5.8435
Yearclass = 1784

Survey/ Index Slope Inter- Rsquare No., Predicted
Series Value cept Pts value
R=1-1 .6951 w223 4.589 .4358 13 5.2280
R=-28-1 .6931 1.113 4.469 «5434 13 5.2403
R=1=2 1.0986 680 4,673 <7165/ 1% 5.4204
R=28-2 2.19/72 1.052 4.576 «5343 13 6.8875
R=1-35 2.0794 <999 4.565 .0938 26 5.8109
R=2u<S 2alt26  1.291 3.529 « 3431 26 7.1079
INTOGP « 2301 " 3716 4,457 <4299, 1 ¢ 7.9354
N=85 11 2.1165 000 - 000 .0000 0 . ono0
N=-BS T2 4.5455 D] . 000 .0000 0 « 0000
N-8ST3 4.5720 631 3.546 .9493 5 6.4315
N=SVT1 3.5522 . 900 - 009 -.0000 0 . 0000
N=SvT2 3.95358 . 000 . 030 .U000 0 .0nnn
N=SVT3

N=B85 Al 4,248 =-,454 6.340 L4806 5 4.4952
N-85 A2 6.5 389 <498 3.558 <4356 7 6.837%
N=USAS S.do087 .531 3.126 .8078 8 5.8131
MEAN S.8242

Sigma

82246
H6454
45985
68244
«50755
« IV9YS
.859064
. 000490
.00NNo
< 16659
.000n0
. 00000
.00N40
.438320
. 80725
.31184

«72652

Sigma

. 84806
.68323
46836
L69577
.49989
L029¢7
.B6644
. 00000
.00000
.16720
. 00000
00000

49150
-81452
.31346

714104

Standard
Error
.86077
w3781
48371
L7410R
«55725
1.17327
1.03907
. 00300
. nnann
.28581
. Nnnnn
. 00000
1.60095
1.15634
.96923
«41552

.72652

Standard
Error
.9003s
. 72730
49592
«T7187
52199

1.129N0

1.N4346
. NN0ac
. 10000
.21380
. 00Jn0
. 00200

.64708
«96362
.33502

71414

Weight

.03709
.15048
. 11505
.05003
.08849
.N1979
.02545
. N000N
.nNnoon
-34116
.noonan
. 00000
.nNinze
.N2128
.N2925
« 15915

.05206

Weight

.N2446
.N3748
.N8062
.N3328
<7277
-N1556
. 01804
.N000N
.N0000
43376
. 00000
.honnn

04735
.02113
17666

.N3 888
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Table 3.8

Yearclass =

Survey/
Series
R=1-1

R=28-1

HN=3=2

R=-28-2
R=1=35

R-28-3
INTOGP
N+3ST1
N-BST2
N=8S T3
N-SvT1

N=SVT2
N=SVv T35
N=BS A1
N=B3 A2
N-B3 A3

MEAw

Yearclass

Survey/
Series
r=-1-1

R=28~1
R=1-2

R=28-2
R=-1-3

R=28=3
INTOGP
N=-8ST1
N-BS T2
N-BST3
N=SVT1
N=Sv T2
N-SVT3
N-BS A1
N-85 A2
N=8B3 A3

MEAN

(cont'd)
1985
Inaex Slope

value

1.5365 .9250
2.3979 1,45
1.09806 - 639
1.53863 1.051
1.24135 3.353
4.624% .09
4.50351 .000
1.>5041 . 00N
6. 6082 -.4355
4.0945 A9
= 1y 86
Index Slope
value

L6931 «FH5
1.0986 1.251
L8029 4,144
1.7047 .00
<6931 =.436

Inter-
cept
4.571
4,409
4.069
4.545

4.406
. 090
. 000

. 090

6. 335
3.564

Inter-
cept
4,542
4.536

4,545
. 000

6. 330

Rsquare
<4097
.5216

<011
.5181

4177
. 0000
.J0ao

. 11000

.4856
L4329

Rsquare

L3764
<4974

L4400
. 0000

.4918

No.

Pts

13
13
13
13

17
0
0

0

No.
Pts
13
13

17
0

5

Predicted

value
S.887¢
7.22538
S.4261
6.0436

9.1878
.0nnon
.00N0

.00n0

3.4342
5.608%

5.7953

Predicted
Value
5.2301
5.7104

7.8344
- 0000

6.0276

5.7614

Sigma
- 38460
.70574
48116
.71069

. 87825
.NoNnNo
.NaNAaN

.00000

-49638
.82378

«70159

Sigma

93756
.73226

.89972
. 00090

504453

-68783

Standard

Error
«92968
.B2497?
.S1N0R
- 74750

1.29554
. 0nanon
. anono

. 00000

1.00249
. 8B6 26

« 70159

Standard
Error
1.00108
17245

1.12384
. N0O000

. 64740

-68783

weight
.N8801
1129

.29237
.13542

.04532
- 00nno
.noann

.nNonan

«N7569
.N968S5

- 15454

weijght

.12528
21041

.N9941
. noonn

.29955

.26536



Table 3.8

(cont'd)

Yearc lass = 1987

Survey/
Series
R=1=1

R=28-1
R=1-2

R=28=2
R=1=5

R=28-3
INTUGP
N~-dS T1
N=BS T2
N=33 I35
N=SVT1

N=SV T2
N=SV T35
N=-B3 A1
N=83 42
N-BSAS

MEAN

Index
value

* 197

Yearclass

196>
1966
1967
1968
1967
1970
1971

1972
197S
1974
1975
1970
1927
19738
1979
19384
1741

198¢
1985
19384
193>
1930
178/¢

5.80
S.01
il %
S.¢¢
6.31
(elb
T2
6.92
6.75
5.66
0.30
5.66
595
5.36
5.34
5.03
5.34
6.20
0.3/
0.0/¢
J.%0
5.9¢
b.9>

Slope

4.526

weighted
Average
Prediction

350,57
20:3¢39
174.96
319.99
551 .83
230¢.31
1242 .15
1016.385
852.22
286. 11
$43 .59
286,435
257 .22
211.73
208.90
152+ 19
208,385
490.61
963.35
432.02
345,385
391.47
140.638

Inter- Rsquare No, Predicted
cept Pts value
4,267 L3741 17 4 .9455

5.7254
Internal External vVirt
Standard Standard Popu
Error Error Anal
.28 59 5.14
.28 -39 4.73
LY 31 529
32 .52 6.01
32 2 6.92
-39 B3 b4 7.51
=33 .28 6.26
«37 <41 6.43
.38 Bk ) 6.42
«38 29 5.86
.18 saf) 6,46
w22 .16 5.30
- 22 N 4,96
«25 .18 5.11
.24 el 5. 19
.20 - 19 5.18
.18 . P 5.98
.20 .19 6.50
= ¥ «23
<14 .20
.28 .45
«35 .38
.56 .00

Sigma

.93945

«67313

ual
Lation
ysis

171.00
115.00
1938.00
406.00
1m017.00
1820.00
525.00
625.00
615.00
349.00
641.00
200.00
143,00
165.00
180.00
17¢.00
394 .00
667.00

Standard
Error

1.02571

«67513

Ext,SE/
Int,SE

2.08
1.39
1.40
1.60
.69
2.01
.85
1.11
1.54
e
173
.71
.62
74
.88
.95
.00
95
1.38
1.39
1.64
1.08
.00

33

weight

.30062

-56993%
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Table 3.9 North-East Arctic COD.
Results from the Norweglian bottom trawl survey in the Barents Sea. Index
of number of fish in each year class.

Year class g
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

1981 = = - = s = 0.7 11.0 8.6 16.9 34.1 31,9 115.3
1982 = = - - - 0.1 0.9 16.1 20.4 21.4 16.0 15.8 92.3
1983 & & = - 44.6 5.9 10.8 28.0 31.9 14.3 4.7 3.0 143.8
1984 = = - 355.3 126.6 60.2 19.2 15.6 9.4 3.0 0.4 0.2 589.9
1985 = - 7.3 168.9 90.3 78.1 15.7 6.3 2.5 0.2 + 0.1 369.4
1986 - 82.5 93.0 356.0 119.0 62.6 8.3 2.1 0.3 0.1 0.1 - 724.0
1987 4.5 89.3 95.8 229.0 42.011.4 1.3 0.4 + + - - 437.7

1Includes year classes older than the 1975 year class.

Table 3.10 North-East Arctic COD.
Results from the Norwegian bottom trawl survey in the Svalbard area.
Index of number of fish in each year class.

Year class ;
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

1981 < = _ = = = 0.8 282 %0 5% 1.6 6.1 498
1982 = = — = = $.5 4.0 22.3 9.6 2. 1.9 2.9, 45.6
1983 = % - - 4.6 5.1 62 95 3.0 2.8 1.3, 1.6, #.4&
1984 = » -~ 52.2 2.7 56 4.2 5.3 2.2 0.5 05 0.4 113.8
1985 = ~ 210 131.% 743 27.9 6.5 T.7 1.4 ¥4 Q1 ‘0.3 271
1986 - 3.5 50.1 164.0 44.0 18.% 3.2 1.3 0.3 0.1 = - 285.0

"Includes year classes older than the 1975 year class.
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le 3.11 North-East Arctic COD.
Results from the USSR bottom trawl/acoustic survey in the Barents Sea
and adjacent waters (numbers per hour trawling).
Year class
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
Sub-area I
1982 - - - 1.4 0.2 69 13.2 T4 1.9 2.8 0.4 34.2
1983 - = =, 4.3 8.0 " 5.1 4.6 5.4 59 2.7 0.7 1.2 379
1984 " = 0.7 12.3_ 11.6 255 18.7 6.5, 400006006 T OREET 6 8
1985 = 3.3 T3y, 365 20053 he 2552 4.4 1.8 0.8 0.1 0¥ w1780 R
1986  0:3 2.2 7.0 60.4° 15.8 872 1.8 0.6 O.TS0.1 + . 96.5
Division IIa
1982 - - - = 0,1 = AT 106 T P S 2.0 34.3
1983 - - =" L0 D9 O WD 3PRE SRR S e B $o3 - 1.2 1809
1984 - = 0.4 10.7 06 3.7 4,0 &.1 4.0 o140 8.3 O 22.3
1985 =/ 0.2, 02 1.4 3.7 9.5 1206 “€.4 Qa6 O  00iE 313
1986 - g 0t 25 - BAGL F BN LB O SO * r 0.2 = 1.3
Division IIb
1982 - - - = 8% V.17 42,5 VL8 DN 1.5 - G.5sfelbi2
1983 * 2 = L9 T 149 50T 9.8 11 . GLane LT 0ee 0.7 MEdTR
1984 - - o8 TN 225 IR L. TR S 2NE 1.3 0.4 0.2 0.2 46.4
1985 s 84 9.4 452 323 RNE NE 5300 958 03 - 0.1 147.8
1986 1.6 2.9 14.8 64.2 19.9 16.4 4 3 06 0,9 + - A2T.2
Total
1982 - - - = 37 0.6 18:1 M1 RN g a6 ouT e
1983 = = = 5.4 8.9 4.3 5.6 7.3 4.7 2.0 0.8 1.1 40.1
1984 - - 0.9 V9.2 1.2 16.2 8.6 35031 1004 TOCE 5850
1985 - 5.0 4.9 43.0 30.3 40.5 18.8 4.9 1.5 0.6 + 0.1 150.0
1986 0.7 2.2 9.1 56.5 16.1 10.6 3.0 0.8 0.3 0.1 + - 99.4
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Table 3.12 North-East Arctic COD.

Results from the Norwegian acoustic survey in the Barents Sea. Stock

numbers in millions.

Year class

Year Total'
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
1981 = 2 = = = = 3 73 58 124 243 270 827
1982 = = = = = 1 4 71 86 93 73 74 408
1983 = 2 = = = 15 17 45 65 38 17 10 210
1984 = = - 2,382 506 174 80 63 46 16 1 + 3,269
1985 = = 69 878 550 510 109 48 20 2 1 1 2,187
1986 - 786 726 1,566 533 282 34 10 2 + + - 3,94
1987 1 59 158 636 161 47 5 2 1 = = = 1,01

! Includes year classes older than the 1975 year class.

Table 3.13 North-East Arctic COD.

Results from the USSR acoustic survey in the Barents Sea and adjacent

waters. Stock numbers in millions.

Year 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 Total
1985 = 45 105 895 422 255 83 44 50 21 2 16 1,939
1986 60 53 141 980 444 183 56 62 19 1 1 - 2,000

Table 3.14 North-East Arctic COD.
Stock numbers in millions at 1 January.

Year class

Year

1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973
1902: = ] = = = 1 4 81 105 103 95 154 23 12
1983‘ - - - = - 27 29 81 99 58 43 50 13 5
1984‘ - = - 2,382 506 121 58 59 54 30 19 12 4 -
19852 - - 118 1,534 817 631 100 51 38 8 [3 2 - ~
19862 - 435 361 1,717 462 2N 56 18 5 2 2 = = =
1987 1 62 197 760 215 73 9 4 2 1 = = = =

'From Hylen and Nakken (1982, 1983, 1984, 1985).
zEstimates by Hylen (unpublished).
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Table 3.15 Length at age from the Norwegian surveys in 1978-1987

in cm. The values for ages 7 and 8 are uncertain.

Age 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
& 32.1 33.1 34.2 35.5 37.6 34.8 35.8 40.3 34.4 31.8
4 45.9 42.0 42.5 44.7 46.3 46.8 49.2 50.8 50.4 41.1
5 54.20 53.3 52.% /52,0 54.7 56.0 57.9  62.2 1 60.0_(55.7
6 64:6,1.64.4 $3.5 6£1.3 63.1) 64.5 67.4 1A 70.2 672
7 67.6mta.7 U366 B9.8° 70:8; . 73.3 79.6: 818 82030818
8 TELOSU 8.0 8306 '77./9 82,91 80,4 82.2" 88.7 95:2" 9405
Table 3.16 North-East Arctic COD.

Pasis for maturity ogives used in the assessment.
Percentage mature

Age 1984 1985 1986 1987
Norway USSR Norway USSR Norway USSR Norway USSR
3 - - - = 1 1 5 1
4 1 4 + 1 1 9 12 9
5 18 18 3 10 16 19 21 23
6 32 31 63 33 18 56 47 27
7 69 56 96 59 67 76 72 61
8 100 89 100 85 100 89 91 81
9 100 99 100 92 100 100 74 81
10 100 100 100 100 100 100 100 e
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Table 3.17

NORTHEAST ARCTIC COD :
112

Nor Bar Sea Trawl
82,86

1, 16.1, 20.4, 21.4,
1, 10.8, 28.0, 31.9,
1, 60.2, 19.2, 15.6,
1, 90.3, 78.%1, 15.7.
1, 356.0, 11y,.0, 62.6,
Nor Svaloard Trawl
82,36

1,1

3.9

T« 22.2, 9.3, 2.8,
Te 6.2, 9.5, 3.0,
j 5.6, 4.2, Diw e
1, 74.3, 27.9, 6.5,
1, 164.0, 44,0, 18.1,
Nor Bar Sea Acoustic
82,36

1.1
3,9
1. 71, 86, 93,
1, 17, 45, 65,
1, 174, 80, 63,

T, 550, 510, 109,
1. 15606, 535, 282,
USSk I Trawl/Acoustic
82,86

1,1

1, 15.2, 7.4, 1.9
1s 4.6, S.4, 5.9,
1s 255, 33,0, 6.5,
e 35.2, 53.1, @5.2;
1, 60.4, 15,8, 8.2,
USSR 2A Trawl/Acoustic

82,36

1,1

3,9

1, 10.6, 4.7, 1.1,
1, 1.5, 6.4, 5.0,
1, 3.7, 4.0, 6.7,
1, 3.7, 9.5, 12.6,
1, 2.5, 2.9, 5.2,

SURVEY DATA

16.0,
14.5,
9."
6.3,
8.5,

p P
2.5,
2.2,
7.7,
el s

73,
38,
46,
43,
34,

15.8,
b.7,
3.0,
2.5,
2.1,

74,
17,
16,
20,
10,

0.4,
0.7,
1.6,
1.8,
0.6,

1.4,
3.0,
0-‘0
0.2,
0.3,

0.4,
1.4,
0.5,
1akis
0.3,

Vo0 =0
~POWN N
DN



Table 3.17 (cont'd)

USsSe Err Catch I

82,36

1,1

3,9

50.>, 295, 633, 1407,
21.0, 16, 175, 824,

19.0, 592, N3, 1408,
535.6, 2615, 16510, 10047¢,
87.6, 5559, 8079, 13879,
ussr Eff Catch Ila

82,86

1,1

3,9

19.4, 83, 356, 593,
T4 Iy U, 102, 704,
1%.2, ee, 106, 342,

12.0, 525 232, 432,
41.1, 1510, 5719, 15211,
Noraay €7t Catch I

82,86

1,1

3,9

14.5, 439, 1352, 1737,
135.0, 29, 809, 2332,

08.7, 227, 972, 1713,
21.3, 12, 2232, 1575,
13.8, 4128, 5998, 1315,
Norway Etf Catch Ila

62,86

[ |

3,9

43.2, 2515+ 2069, 13329,
SY. 9y 107, 1031, 3994,
45.1, 217, 322, 2063,
14.0, 1779, 4623, 32638,
38.8, 710, 6626, 38397,
Spasisn ETvt Catch Ilb
82,86

Vol

3.9

16.9, 1778, 5084, 1740,
15.8, 1179, (331, 1070,
N9, vy0s8, <2080, 1697,
B5sl e 1899, aA2¢8,. 1161,
05.2, 266, 1502, 765,

1723,
770,
711,

3962,

72,

548,
71,
466,
> 2
4557,

2345,
2068,
1415,
946,
305,

4575,
4204,
2661,
3536,
5054,

479y,
196,
168,
384,

9,

2968,
4564,
372,

1307,

1278,

869,
547,
197,
570,
1510,

1539,
1212,
425,
454,
154,

5392,
2620,
2063,
7322,
2051,

1073,
46,
Vi
42,
59,

3n2,
395,
135,
379,
3N,

184,
482,
47,
97,
406,

161,
436,
50,
34,
n'

951,
1819,
1309,

510,

471,

356,
155,
5.,

8,

39

15
21
38
1538
82

27
141
60
39
87

35
71
23
13
33

232
276
788
249

0

14
55
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Table 3.18

vun at 21 SESTEMBER 1987

PEATED T

L ANor Bar Sea Traw! ) has q fixed a the mean
& {(Hor Svalbard Trawl ) has g fixed as the mean
4 {NMor Bar Sea Acoustic) has g fiszed 35 the mean
4 (USSR 1 Trawl/Acousti) has g fixed as the mean
Lt R 2A Trawl/Acoust) has q ficed a tre mean

t (USSR Eff Catch 1 )} has variable
7 (USSR Eff flatch Ila ) has variable
H (Narway Eff Catch I ) has variable
“ (Nurway Eff Catch Ifa) haes variable
10 ‘Spanish Eff Catch 11) has variable
TRAMEFDRMAT [ ON

e planataryv variate (Mean used)

FLEETS COMBINED BY #+# VARIANCE =+

minal Fu oestimated using Laurec/Shegherd method
ess1an welghts

LYY KD Y 0D 1 000 1,000

opoagcavdeairan

Lidest aue Fo= 1.000%average of S vaunger ages. Fileets rombhined by variance of prediziions

NORTH-EAST ARLTIC

LUG CATUHABIL!TY

1382 i933 1994 1985 1984 EST'D Fleet
-9.4560 -4H.BSS5 -3.8704 ? =8.956
-le.o21e -11.2304 -9.3282 -9.8571
= Y129 -7.7941 =7.0658 ~7.698
“Ju.de  —=9.7145 -10.3211 -9.8481
—11.4406 -1!.6449 -12.0652 -13.5058 =13.6
-12.1:18 -9.35452 =9.486 -10.0492 =10.25%
—l3.6008 -12.518% -12,.9927 -10,.8182 -11.9
g “ll.0428 -9.6916 -9.7832 -g.7212 =9,529
duelEbl -10.9176 ~11.3822 -B.5707 -11.5152 ~310.51

i -3.5398 ~7.5691 -10.0017 -8.161 X

-B.6158 ~8.33 -8.3225 -8.398
—10.1356 -9.3593 -9.3175 ~2.48

~7.1887 -6&.4%35 -6.8231 ~-7.055
-8.9533 -8.7158 -10.36016 -9.479
=-10.1844 -10.4367 -12.0369 =10.46

CUEDNIPUNFLFWN-COETRINL L W~

-7.66598 -6.97 -8.3182 -B.275
-9.5605 =9.531 -8.1661 =9.:169
-6.68547 4329 =7.346
-E.6578 =7.9613
=6.3289 =7.0931 -6.418 1
-H.2%918 3575 -B.1214 -8.098 1
10,0428 -9.3713 -9.2393 -9.3622 -9.618 e
-6.967! -6.8959 -6.6162 -6.694 3
=2.366% =10.154 -9.407 “
2.532 =11.0%5 =9. 87 S
=7.4718 -6.526 -6.903 6
=7.823Y —6. 3044 =7.409 7
-9.2519 -6.8078 =-7.7012 -6.507 2
-7.216 -5.2002 -6.8809 -6.637 9
-6.0003 ~-5.7%46 -6.7814 5 10
-4.2943 -B.5533 -8.1491 1

T
f3
n

m.rumuutwmm:::pe:tt::wwww..'uwwww

o8

LEE (WM

- 336
<94
.8
4S7
1.459
1.07¢
1l.ee%
£, 037
1.208
1.143
~192
~A7
1)
655
<906
. 984
702
431
.B4E
.587
267
L6095
23
1.006
1.131
<747
607
778
<576
. 4Hy
-291

ESY F

LSOOG
Q03
00N
<0162
SRR
- 2UBS




Table 3.18 (cont'd)
NORTH-EAST ARCTIC COD - LOG
1983 1984
- 9.6138 -9.7465
-6.8925 ~b6.7084
*9.5366 ~9-1587
~9,788% -9,98%7¢
6-.9288 -6.9439
7.7 ~7.0879
-85.46434%
-6.,4974

JBo89

205
i0,.322e
-6.8565
~2.1591
~9.5338
-€.6857
-6.3981
3. =9,72603
e =D.Bubl
-3.0188 3. 462
=9.:41135 =9.993%
)
=

-

CATCHABILITY
1985 1986
-8.3526 -9.1022
-6.5227 -6.739
= Y Y A4S
-9.8%98
=5,601
~6.634&6 = -5.5569
~6.6003 -6.1991
=49042 © =3JH8582
~6.8333
-B. 7364 -8.643
=9.3162
~6.6559

-9.897%
<7364 -1€.0801

(alo2%-}

-6.4587 ~6.4475

~&.2241 -5.783]1

=6./9938 ~6.9746

~3.4351 1982

~7.6358  =b6.4725

=10.0526  =9.8196
-8.1067 .8196

e 9224

79755
aua?
1973 ~7.. 8993

-G6.1132

.

EST'D

-9.413
~6.6%9

=P el?
-8.544

9.7
~6.915

~10.1
-9."%082
~6.712
-6.704
-6.245
=85.375
-7.897
-9.583
=9.527
-8.066
=-10,16
=9.937
=7 .064

Fleet

COUDNLTU S W

- -
CUDNPRFLR=SoUTNDOE W~

Age

CICCCXTLTCOIIINNNANANNNCODOOCCT D

LSE (Q)

Pt i
il
.389
861
.6H2
RV o &
.498
627
156
<176
-4B7
29
1.1%%
8ln
.266
667
+392
I &
Y5307
«S15
.832
569
1.173
<787
La0a
-1 8!
1.3286
<Bola
R B

41

EST F

-t
l.ot28
1.28413

9941
1.¢639
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Table 3.19 VIRTUAL POPULATION ANALYSIS.

NORTH=EAST ARCTIC COD

FISAING MORTALITY COEFFICIENT UNIT: Year-1
1982 1983 1984 1985 1986 1982-86
1 000 . 000 .N00 . 000 .00 .00n
2 .001 - 000 . 201 - 001 .001 .0N1
3 066 022 .07 .030 .010 .029
4 « 195 «201 « 134 <118 « 117 «153
5 291 .297 .302 <407 « 358 e 5 )
6 «5235 b2 « 541 .622 066 . 625
/ L691 . 707 1.014 .873 1.065 870
3 709 142 «955 944 - 785 .827
3 432 484 « 589 «593 .659 .562
10+ 4382 484 .589 593 . 659 «562
¢ >=- v «559 <540 .680 <688 767
STOCK SIZE IN NUMBERS UNIT: thousands

ALL VALUES ARE GIVEN FOR 1 JANUARY

1982 1983 1984 1985 1986 1987

1 /01089 1083075 3259428 118650 11039 0
2 190216 574001 836735 2668589 97141 9029
3 154402 155651 469875 725164 2183521 79453
4 127934 113339 124630 378355 576305 1770310
9 34012 37533 79247 89271 275221 419877
6 7>3387 51393 53263 47950 48669 157454
/ 92919 36571 26251 25389 21070 15168
8 18024 35122 14759 7796 86 86 5949
% 3237 (261 14855 4650 2482 3242
10+ 3652 2944 2789 3463 2638 2168

TOTAL 30 1457870 2154890 4932032 4069275 3226574
SPS NO 1269356 105427 83451 172114 175554



Table 3.20

Title : NORTHA-EAST ARCTIC COD

At 19.45.34 22 SEPTEMBEK 1987

tromn 76 to 86 on ages 1 to 14

«ith Terminal F of .900 on age 7 and Terminal S of

Initial sum of syuared residuals was 630.705 and
final sum of syuared residuals is 310,528 after

Matrix ot Residuals

Years 76/77 77/78 78/79 79780 80/81
Ages
312 -2.807 <-6,789 ~4.918 =8.569 <2.176 =~
25 <400 . 1.420 496 «346 1.087
5/ &4 729 1.193 877 523 345
4/ 5 230 «947 =101 «191 077
S¢ 6 L2 o745 L4806 -.004 204
6/ ¢ = 1 i3 068 . 189 .0938 «170
AR -.4506 ~. 764 -.680 -.315 - 479
3/ 9 -.605 ~.882 =1.125 -.588 -.806
/70 -,655% =351 -.653 -.359% -.531
107 11 ~o /99 -.931 -.823 —-.296 «.035
1/712 -.144 - 744 708 770 .965
127135 «310 =2.182 425 420 -.224
15/14 -.300 055 1.677 057 1.370
000 « 000 « 000 . 000 . 000
wls .010 .010 .010 .010 .010

Fishing Mortalities (F)

(6
fF-=values 1.1444

7 73 ’9 80 81
F-values 1,3512 ' 1.4925 9970 9324 . 8846

Selection-at-aye (§)

1 2 3 4
S-values L0010 .0010 .0327 1561
6 4 8 9
S-values 3274} 3997 11,0000 11,2000 11,1723

.750

71 iterations

31/82

4,678
-.403
%72
-.327
=241
.072
.07
. 002
412
L499
473
.534
1.409

. 000

010

82
9450

10
.8659

82/83

-4,104
-~ 365
.361
.216
~.035
~.003
~.279
~.23/
-.095
~.150
L3561
L4461
- . 482

- N0
1.000

83
.8205

11
.6909

83/R4

4 597
-1.064
=168
S4%72
094
=146
-.157
-.052
Sk
L047
-.295
-.539
1.027

.0N0

1.000

84
- 8755

12
L7101

B4 /85

-5.850
.231
—-.416
=322
=-.066
«039
«2913
214
.320
24
.534
192
-.617

«0N0

1.007

85
«8732

13
.6352

85/86

-4 .648
<885
o

=e3210)
017
«127
A7

. o141

-,065

o2l S

= 995

-.061
-.144

0NN

1. 000

86
9000

14
.75N0

-19,298

.N26
026
.N26
.N26
.N26
026
.026
.N26
.N26
.N26
.N26

-44,.531

WwTs

010
«010
1.000
1.000
1.00n
1.000
1.000
1.000
.300
+300
.300
.300
.300
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Table 3.21

1976

. 001
- 001
L05¢
« 173
<374
636
1.144
1.575
1.562
« 991
91
12 «813
15 e A&
14 «854

SXXNOV &N -

===y
-

SEPFERABLE POPULATION NUMBERS Units:

NORTH-EAST ARCTIC COD.
SEPARABLE FISHING MORTALITIES.

1907

.001
L001
044
«2 11
<4k
.810
1.551
1.621
1.584
1.1/0
L9564
<960
L858
1.013

1978

. 201
- 001
)69
+2 35
b8y
.895
1.492
1799
1.750
1.292
1031
1.060
P48
1.119

1976

857696
598952
3771038
643723
810692
45564848
241063
170273
019/
41v4
1" 2512
12 65
14 500
14 49

LDOGRNOC VLN a

1977

321667
686699
326245
297410
444239
460491
118755
62348
5582
1327
1276
359
259
146

1778

211996
263003
561464
255561
197189
2354814
16/65¢
371396
10168
572
53¢
411
269
B5

1979

. 001
- 001
.033
<156
526
«598
« 997

1.196

1.169
865
.689
.708
633
748

1979

237407
173309
215008
457792
165748
v9102
78214
50860
5175
1447
135

I8

117

a5

At 19.43.35

1980

. 001
. 001
.030
.146
.305
.559
.952
1.119
1.093
.807
644
. 662
.592
.699

thousands

1980

273864
194179
141752
170387
3nes7n
27951
44622
23629
1633
1317
500

56

4n

513

1981

.001
.001
.029
<138
«289
530
« 885
1.061
1.087
756
611
.628
.562
. 663

1981

256295
228102
155852
112572
120604
185160
45846
14330
6319
2096
441
215

&3

LR

22 September 1987.

1982

.001
.001
.031
L1438
309
.567
L945
1.134
1.108
.818
.653
L671
.600
.709

19R2

583412
2N7651
186589
126 333
30278
735942
89186
15498
4075
1834
793
214

94

1

1983

.0Mm
-N01
.N27
. 128
.268
492
. 820
. 984
.962
« 710
4357
«583
« 571
. 615

1983

994462
481297
171486
143114
89246
L8255
34347
28381
4N85
11m
663
340

89

42

1984

.001
.001
.029
«137
.286
«525
.876
1.051
1.026
/58
.605
622
.556
«657

1984

1042287
813530
393730
136685
16693

55878
24156
12382
86383
1278
443
308
155
4“3

1985

12930
852607
665480
313261

97612

55606

27061

8240
3545
2547
491
198
135
73

1986

.0n1
001
.N29
<141
294
. 540
.900
1.08N0
1.055
Py g
.622
. 639
.572
. 675

1986

12279
10577
697447
522511
225771
60067
51816
9252
2366
1043
979
22N
87
64

{44
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Table 3.22 North-East Arctic COD.
Input data to the assessment. Weight (kg) in catch at age.
Age
Year
3 4 5 6 7 8 9 10 1 12 13 14 15+
1982 ©0.65 "1.00 1.55 2.35.3.4% 4.70 6.17 7:70 9.25 10,85 '12.50 '13:30 - 15.00
1983 0.90 1.46 2.19 2.78 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 1.04 1.68 2.52 3.20 3.97 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1985 1.25 1.56 2.14 3.19 4.18 5.06 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1986 0.97 1.61 2.21 2.99 4.31 5.73 6.82 7.70 9.25 10.85 12,50 13.90 15.00
Table 3.23 North-East Arctic COD.
Input data to the assessment. Weight (kg) in stock at age.
Age
Year
3 4 5 6 9 10 1 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  1.0% 1.63 2.35 3.45 4.70 6.17 7.70 . 9.25 10.85', 6 12.50_ 13.90. 15.00
1984 0.53 1,20 1.90 2.91 3.97 4.70 6.17 7.720 9.25 10.85 12.50/ 13.90. 15.00
1985 0.67 1.07 2.23 3.65 4.92 5.06 6.17 7.70 9.25 10.85 12.50 13.%0 15.00
1986 0.39 1.09 1.85 311 4.32 5.50 '6.172 7.70 9.25 10,85, 12750 390 -15.00
1987 0,23 0:49 1.38 2.30 3.97- .5.50 6.17% 7:30 9.25 10.858542.50 . 1050 15.00




Table 3.24

NOR I A=EAST

VIRTUAL POPULATION ANALYSIS

ARCTIC COu

CATLUH IN NUMBERS

DYWXNOV™GL

11
12
13
14
15+

roraL

-
DX xXTNCV -

1
12
13
14
15+

TOTAL

1964

5298
45912
97950
58575
19642

9162

6196

3853

785
172
387
264
151

248025

1975

85337
114541
/9995
118256
478712
15962
4Us i
93n
551
442
159

26

53

465946

UNTT:

1965

15725
25999
74299
643511
25444
8438
5569
1467
11561
131
67

91
179

229031

1977

59594
163609
150555

52925

61821

25358

2659
1521
610
271
122
92
54

490951

thousands

1966

559257
55644
54676
42559
37169
1350N
5077
1495
380
4035
77

9

(@)

251976

1978

78822
45400
88495
563253
2540/
31821
P40%
122¢
713
446
743
43

51

3396n9

1967

34467
160048
69255
22061
26295
25159
11323
2329
687
316
225
40

14

352179

1979

8600
776434
43677
51943
16815

32704
10974

1735

427
105
59
k1]
45

200224

1968

5709

174585
267961
107051
26701
16399
11597

3657

657
122
124
70
46

612679

1980

5911
17086
81986
40061
17664

1442

3508

3196

673
79
24
26

o]

175669

1969

2307
24545
258511
181259
79363
26989
136463
5092
1913
414
121

23

46

574024

1981

3407
9466
2N303
63433
21788
9933
4267
1311
882
109
57

5

1

135440

1970

7164
10792
25813

137829
96420
31920

3933

5249

1232

260
1n6
30
2%

323702

1982

8948
20933
19345
28084
42496

5595

2878

n3
271
260N
27
5

5

132355

1971

7754
15739
11831

9527
5929n
520N3
12n093

2434

762
418
149
42
25

170067

1983

5108
17596
2047%
17656
17014
18329
2545
546
229
74

SR

2n

S

99741

1972

35536
456431
26832
12089
7918
34885
22315
4572
1215
353
315
121
4n

101622

1984

727
14165
18839
20350
15415

8359

6N54

764
221
153
56
12
12

91427

1973

294262
131493
51N01
2N569
7248
83238
19139
4499
677
195

&1

59

55

547596

1985

19282
58322
27216
20342
13578
4385
1904
1062
163
50

51

45

38

126457

1974

91855
437377
2ns772

47006

12630

4370
2523
56n7
2127
372
151
83
62

BRN78%5

19246

19090
57654
75590
27754
1273n
4339
1098
503
467
138
26

32

1

1094n07

19FS5

45292
59798
226646
118567
29522
2353
2617
1555
1928
575
231

15

L

4956126

9%



Table 3.25

NOR | A=EA

FISAInG

T
=3O L xu~NocovdH

12
15
14
1%

¢ 5=10)y
(17-14)u

~0o V&L

3

Y
il
11
12
15
14
15+

¢ 5-10)u
(1)-14)u

25

VIRTUAL

ST ARCTIC COv

POPULATION

MOKTALITY COEFFICIENT

=

1964

.01/
44
.552
<431
.569
« 105
.047
«855
0572
. 864
145
.81
.810

. 665
942

1970

1606
« 312
Jard
=3
L0670
. 836
o L
<459
2300
« 935
L015
8553
.854

. 644
L6h>

1965

023
A
. 389
L bL5
vavy
«515
690
(70
L7354
<421
.052
.960
.960

-

. 554
. 301

1977

154
567
P o 1o
. 632
678
. 909
1203
162
.620
=239
. 8358
1.144
1.144

-833
wf2n

1965

. 040
104
212
)
L4665
« 566
L6380
709
L4660
.616
506
370
SokAt

.502
D22

1978

140
B4
0669
. 847
. 849
« 9564
1.291
« 989
1.742
1.6416
235 V57
. 990
79N

. 930
1.459

ANALYSIS
UNIT: Year-1
1967 1968
. 030 024
«158 o740
<181 .409
202 467
427 L4M
. 668 520
. 835 764
<7838 .725
862 935
« 889 #3595
. K64 12151
750 740
« 750 740
«517 «548
«83% -« N1
1979 1920
069 .031
.208 « 129
348 w355
. 546 623
.659 .673
« 761 .702
1.048 . R39
«952 1.073
1253 35325
1.065 842
T ALE <785
. 664 «81%8
664 -81%
SIS </ 19
<929 .963

NATYRAL MORTALTITY COFFFICTENT = S
1969 1970 1971 1972 1973
023 =041 =027 .N39 . 196
.221 142 . 1n3 167 .200
431 382 .22% B i #3535
«5359 571 . 236 « 385 391
769 622 s w315 421
«927 . 840 . 836 . 669 «H4N

Y3 ¥sie . 959 s 257 1.144 1.0n7
.949 .970 sl 1.249 . 754

1.12¢ .636 .639 1.716 .6N5
« 782 432 <461 704 . 635
w21 466 LL74 768 340
. 680 .540 . 340 .910 -310
680 540 L340 .91N .310
80N 24 . 58R .676 594
852 .6N9 «537 .969 529
1981 1982 1983 1984 198RS
.N23 .N57 .n2n .n2n .N32
097 .193 - 169 s 117 - 144
s€2% =293 iy ] 24t L3461
514 547 A7 » 5310 452
LBLE =] 768 1.026 . 837

1.064 .986 1.N03 1,169 973

1.225 g o 7 = N8_7: .965

1.053 « 677 . 324 .925 .HA78

1.047 649 ARG 766 <510
« 738 1.004 . 366 705 473

1.382 454 784 e i .541
203 - 688 128 .361 1.103%
A 628 o128 .361 0
«B23 734 Sz <847 +08
. 895 - T2 - 637 .656 .61

1974
-?214

g

+ 559
1.023

1986

.N3%1
. 128
LLh?
701
.572
.716
.7ns
L4 6
. 734
1. 142
.395
.79
. 794

« 65N
. 762

1975

.NRY
.210
.521
«f N2
.7N3
SN2
610
470
12303
«935
1.637
. 860
. R6N

L 61R
1.015

1783=86

.N26
« 139
M2y
.539
.8M
- 945
957
«793
.623
. 672
- 561
747
L7467

Ly
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Table 3.27 NORTH-EAST ARCTIC COD.

Present and expected stock size and catches.

49

1986 1987 1988
Age
Stock Catch Stock Expected Expected Expected
numbers numbers numbers catch numbers F values stock numbers
3 1,000,000 19,090 430,000 11,835 0.03 346,000
4 528,133 57,634 799,641 98,506 0.15 341,368
5 223,703 15,590 380,452 91,213 0.31 565,922
[3 60,071 27,754 115,390 45,229 0.56 229,508
7 31,940 12,730 24,399 13,630 0.93 53,992
8 9,253 4,339 14,759 9,181 1.12 7,850
9 2,367 1,098 3,702 2,272 1.09 3,939
10 1,043 503 958 488 0.81 1,014
1" 979 467 405 176 0.65 349
12 220 138 385 17 0.66 173
13 87 26 57 23 0.59 162
14 64 32 48 22 0.70 25
15+ 2 1 24 11 0.70 29
Total stock
Numbers 1,857,868 199,402 1,770,220 272,760 F5_10= 1,550,331
Weight 1,791,295 1,499,064 545,000 0.80 1,960,510
Spawning stock
Numbers 114,772 195,139 226,393
Weight 293,419 350,901 540, 146
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Table 3,28 NORTH-EAST ARCTIC COD.

Input data for the catch and stock projections.

Fishing pattern Maturity ogive Weight in catches

Weight in stock

Age
1987-1989 1987 1988-19%0 1987 1988 1989 1987 1988 1989 1990
3 0.033 0.03 0.01 0.44 0.4 0.49 0.23 0.36 0.30 0.30
4 0.156 0.07 0.04 0.88 1.02 1.09 0.49 0.64 0.68 0.68
5 0.327 0.15 0.15 2.04 1.76 1.94 1.38  1.27 1.41 1.50
6 0.599 0.35 0.34 3.13 3,34 2.9 2,30 2.1 2.25 2.47
7 1.000 0.50 0.63 4.18 4.18 4.18  3.97 3.97 3.97 3.65
8 1.200 0.76 0.88 5.06 5.06 5.06 5.50 5.50 5.50 5.50
9 1.172 0.95 0.95 6.17 6.17 6.17 6.17 6.17 6.17 6.17
10 0.866 1.00 1.00 7.720 7.76 170 7.70 1.70 1,70 1.70
1" 0.691 1.00 1.00 9.25 9.25 9.25 9.25 9.25 9.25 9.25
12 0.710 1.00 t.00 10.85 10.85 10.85 10.85 10.85 10.85 10.85
13 0.635 1.00 1.00 12,50 12,50 12.50 12.50 12.50 12.50 12.50
14 0.750 1.00 1.00 13.90 13,90 13.90 13.%0 13.90 13.90 13.90
15+ 0.750 1.00 1.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00

Natural mortality is set to M = 0.20.
The fishing pattern is estimated by separable VPA.

The maturity ogive is data for 1987 and for 1988-1990, the average

1984-1987.

of data for

The weights in catches are calculated up to 6 years, weights at older ages are

from the data series.

The weights in stock are data for 1987, and for 1988-1990, they are calculated up to

age 6 for 1988-1989, and age 7 for 1990. Older figures are from the data series.

The reference F in the projections is the mean F of ages 5-10.

The yield-per-recruit analysis gives Fmax = 0.35 and Po 4= 0.17.
Recruitment is for 1986: 1,000 mill

(Age 3)

1987:
1988:
1989:
1990:

430
346
391
155

ion
.



Table 3,29 NORTH-EAST ARCTIC COD.
Stock size and catch predictions.

51

1988 1989 1990
Stock Spawn. Stock Spawn. Stock Spawn.,
biomass  stock Fs_10 biomass stock Fe 10 biomass stock
(3+) biomass Catch  (3+) biomass Catch  (3+) biomass
1,961 540 0.17 197 2,592 1,052 0.17 N 3,074 1,690
0.35 383 2,385 933 0.3 569 2,557 1,318
0.51 530 2,219 840 0.35 $30 2,410 1,210
0.80 759 1,966 703 0.80 869 1,728 752
Table 3.3Q NORTH-EAST ARCTIC COD.
Long~-term perspectives for stock size and catches.
1988 1989 1930
Stock Spawn. Stock Spawn. Stock Spawn.
biom. stock Fs_10 biom. stock Fo 10 biom. stock Fe_10
(3+) Dbion. Catch (3+¢) bion. Catch (3+) bionm. Catch
1,961 540 0.51 530 2,219 840 0.35 530 2,410 1,210 0.35 646
0.5% 600 2,141 797 0.44 600 2,237 1,091 O0.36 600
0.65 643 2,093 7711 0.50 652 2,122 1,012 0.35 550
0.70 682 2,049 747 0.60 735 1,976 915 0.53 705
0.80 759 1,966 703 0.65 744 1,868 841 0.50 628
6.80 759 1,966 703 0.80 86% 1,728 752 0.80 808
Recruitment 346 million 391 million 155 million
1991 1992 1993
_— -—_ Sum
Stock Spawn. Stock Spawn. Stock Spawn. of
biom. stock Fs_10 biom. stock Fe_10 biom. stock Fs_10 catches
(3+4) Dbiom. Catch (3+) Dbiom. Catch (3+) bion. Catch
2,323 1,368 0.35 632 2,040 1,275 0.3% 563 t,805 1,175 0.35 484 3,385
2,183 1,252 0.36 600 1,934 1,180 0.35 530 1,735 1,107 0.35 464 3,394
2,111 1,191 0.35 560 1,906 1,151 0.35 518 1,721 1,092 0.35 458 3,381
1,770 928 0.46 565 1,546 852 0.40 451 1,420 824 0.35 368 3,506
1,735 896 0.35 441 1,649 928 0.35 436 1,548 930 0.35 408 3,416
1,372 631 0.80 621 1,063 478 0.80 481 871 381 0,80 380 3,918

Recruitment 200 million

200 million

200 million
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Table 4.1 North-East Axrctic HADDOCK.
Total nominal catch (t) by fishing areas (Norwegian
coastal haddock not included). (As officially
reported to ICES.)

Year Sub-area I Division IIa Division IIlb Total

1960 125,657 27,925 1,854 155,434
1961 165, 165 25,642 2,427 193,234
1962 160,972 25,189 1,727 187,888
1963 124,774 21,031 939 146,744
1964 79,056 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 . 725 181,726
1969 88,960 40,208 1,341 130,509
1970 59,493 26,611 497 86,601
1971 56,300 21,567 435 78,302
1972 221,183 41,979 2,155 265,317
1973 283,728 23,348 2,989 320,065
1974 159,037 47,033 5,068 221,138
1975 121,686 44,330 9,726 175,742
1976 94,065 37,566 5,649 137,279
1977 72,159 28,452 9,547 110,158
1978 63,965 30,478 979 95,422
1979 63,841 39,167 615 103,623
1980 54,205 33,616 68 87,883
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
19851 30,385 10,774 111 41,270
1986 69,479 26,251 728 96,458

'provisional figures.



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

Sub-area I Division IIa Division IIb

Year

Trawl Others Trawl Others Trawl
1967 73.8 34.3 20.5 7.5 0.4
1968 98.1 42.9 31.4 8.6 0.7
1969 41.3 47.7 33.1 7.1 1.3
1970 36.7 22.8 20.2 6.4 0.5
1971 27.3 29.0 15.0 6.6 0.4
1972 193.4 27.8 34.4 7.6 2.2
1973 241.2 42.5 13.9 9.4 13.0
1974 133.1 25.9 39.9 7.1 15.1
1975 103.5 18.2 34.6 9.7 9.7
1976 77.7 16.4 28.1 9.5 5.6
1977 57.6 14.6 19.9 8.6 3.5
1978 53.9 10.1 15.7 14.8 1.0
1979 47.8 16.0 20.3 18.9 0.6
1980 30.5 23.7 14.8 18.9 0.1
1981 13.0 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 0.1
1986 51.3 18.2 13.1 13.2 0.7

1 f s
Provisional.
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Table 4.3 North-Fast Arctic HADDOCK.
Nominal catch {t) by countries (Norwegian coastal haddock not included) (Sub-~
area I and Divisions IIa and IIb combined). (As officially reported to ICES.)

Faroe German Germany, United

Year 1Islands France Dem.Rep. Fed.Rep. Norway Poland Xingdom USSR Others Total

1960 172 - - 5,597 46,263 - 45,469 57,025 125 155,651
1961 285 220 - 6,304 60,862 - 39,650 85,345 558 193,234
1962 83 409 - 2,835 54,567 - 37,486 91,910 58 187,438
1963 17 363 - 2,554 59,955 - 19,809 63,526 -~ 146,224
1964 - 208 - 1,482 38,695 - 14,653 43,870 250 99,158
1965 - 226 - 1,568 60,447 - 14,345 41,750 242 118,578
1966 - 1,072 11 2,098 82,090 - 27,723 48,710 74 161,778
1967 - 1,208 3 1,705 51,954 - 24,158 57,346 23 136,397
1968 - - - 1,867 64,076 - 40,129 75,654 ~ 101,726
1969 2 - 309 1,490 67,549 - 37,234 24,211 25 130,820
1970 541 - €56 2,119 37,716 - 20,423 26,802 - 87,257
1971 81 - 16 896 45,715 43 16,373 15,778 3 78,305
1972 137 - 829 1,433 46,700 1,433 17,166 196,224 2,231 266,153
1973 1,212 3,214 22 9,534 86,767 34 32,408 186,534 2,501 322,626
1974 925 3,601 454 23,409 66,164 3,045 37,663 78,548 7,348 221,157
1975 299 5,191 437 15,930 55,966 1,080 28,677 65,015 3,163 175,758
1976 536 4,459 348 16,660 49,492 986 16,940 42,485 5,358 137,265
1977 213 1,510 144 4,798 40,118 - 10,878 52,210 287 110,158
1978 466 1,411 369 1,521 39,955 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 1% 1,365 61,886 - 2,948 20,706 246 87,889
1981 381 414 22 2,398 58,856 Spain 1,682 13,400 - 77,153
1982 4396 53 - 1,258 41,421 - 827 2,900 - 46,955
1983 428 - 1 728 19,3N1 139 259 680 - 21,607
1984 297 15 4 400 15,186 37 276 1,103 - 17,318
1985' 424 21 20 335 17,490 7 153 22,690 - 41,270
1986 881 54 75 1,079 48,178 22 431 45,738 - 96,458
1987 Expected Landings 210,000

'provisional figures.



Table 4.4 North-East Arctic HADDOCK.
Catch per unit effort.

Sub-area I Division IIb Division IIa
Year 2 Y 3 2 3 2 3
Norway USSR UK Norway UK Norway UK
1960 - - 33 - 2.8 - 34
1961 ~ - 29 - 3.3 - 36
1962 - - 23 - 2.5 - 42
1963 - - 13 - 0.9 - 33
1964 - - 18 - 1.6 - 18
1965 - - 18 - 2.0 - 18
1966 - - 17 - 2.8 - 34
1967 - = 18 - 2.4 - 25
1968 - - 19 - 1.0 - 50
1969 - - 13 - 2.0 - 42
1970 - - 7 - 1.0 - 31
1971 - - 8 - 3.0 - 25
1972 0.06 - 14 0.02 23.0 0.09 18
1973 0.35 - 22 0.18 20.0 0.39 20
1974 0.27 - 20 0.09 15.0 0.51 74
1975 0.26 - 15 0.06 4.0 0.44 60
1976 0.27 - 10 + 3.0 0.24 38
1977 0.1 - 4 + 0.2 C.14 16
1978 G.13 - 5 + 4.0 0.14 15
1979 0.36 - - 0.07 - c.18 -
1980 0.45 - - + - 0.22 -
1981 0.64 - - - - 0.37 -
1982 0.51 ~ - - - 0.38 -
1983 0.27 - - 0.04 - 0.17 -
1984 0.13 - - 0.01 - c.12 -
1985' 0.27 1.00 - 0.01 - 0.11 -
1986 0.57 1.05 - 0.02 - 0.19 -

1Preliminary figures.

ZNorwegian data - t per 1,000 t/hrs fishing.
3United Kingdom data - t per 100 t/hrs fishing.
“UssR data - t per hour fishing.
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Table 4.5 North-East Arctic HADDOCK.
Weight at age (kg) in Norwegian and USSR
landings.
1984 1985 1986
Age
Norway USSR Norway USSR Norway USSR
2 1.17 0.66 0.81 0.25 0.62 0.27
3 1.58 1.35 1.32 0.81 1.17 0.54
4 1.99 1.90 1.91 1.46 1.52 0.98
5 2.42 2.48 2.35 2.51 2.25 1.50
6 2.64 3.13 2.66 2.84 2.57 2.25
7 2.89 3.12 2.85 3.23 2.70 2.63
8 3.16 3.57 3.14 3.29 3.05 3.03
9 3.41 3.86 3.38 3.90 | 3.19 3.65
10 3.51 3.98 3.72 4.03 3.50 3.80
11 4.04 4.77 3.81 6.75 3.72 -
12 4.04 - 3.22 (5.20) 3.97 -
13 3.84 - 3.72 4.78 4.06 -
14 4.19 - 4.19 - 4.12 -
15+ 4.36 5.37 4.06 - 4.06 6.45
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Table 4.6 North-East Arctic HADDOCK. Year class strength.

NORTHEAST ARCTIC HAODOCK : recruits as 3 year-olds (inc. data for ages 0,1,2 & 3)

10,31,2 (No, of surveys, No, of years, VPA Column No,)

Year VFA R F=1 Ro4f =g R=T=3 INTOGP N=-BST1 N-BST2 N-8BSTS N-BSA1 N-B5A2 N-BSA3
class

195¢. 242 58 Q 14 - - - - - = -
1958 109 2 4 5 = = = = = = =
1959 241 7 14 35 - - - - - - -
1960 274 50 40 2 - - 5 - = -

1901 520 32 50 34 - - - - - - -
1962 100 5 3 4 - - = = L = =
1965 243 16 9 12 - - - - - - -
1904 291 1 12 15 - = = iy - - =
1905 20 0.5 0.3 0.3  0.01 - - - - - -
1966 17 0.3 0.3 0.5 0.01 - - - - - -
1967 164 3 S 8 0.08 - - - - - -
19638 97 0.3 0.3 3 0.003 - = - - - -
1959 1025 31 69 120 .29 - - - - - -
1970 270 10 5.5 31 0.64 ~ . - - -

1971 54 3 3 9 0.26 - - - - - -
1972 49 2 9 3 0.16 - = - - - -
1975 56 13 3 5 0.26 - - - - - -
1974 114 15 35 14 0.51 - - - - - 198
1975 171 163 96 59 0.60 - - - - 755 737
1976 158 (] 2 18] 4 N.38 - - - 267 149 181
1977 19 1 1 0.5 0,33 - - - 111 1 -
1978 6 0.3 0.5 0.3 0.12 - - 243 17 - 14
1979 9 0.5 n.s3 0.3 0.20 - 4.8 1.8 - 25 7
1930 5 0.3 0.3 - 0.15 0.3 .9 4.1 2 4 7
1941 7 0.3 0.3 8 0.03 0.5 5.7 15.2 3 11 53
1982 355 23 59 63 0.38 314.5 555.8 330.2 - 1002 1187
193835 - 40 79 259 N.62 663.2 616.2 314.0 2148 1972 2161
19484 - 9 19 18 Ne78 16/<8 135.0 149.3 1034 6350 220
178> - 5 & - n.27 e ? 51,9 - 434 36 -
1986 - 1 - - 0439 15.2 - - 47 - -
198/ - 1 - - 0.10 - - - - - -
R=T=1 USSR Bottom trawl survey, age 1

R=T=2 USSR i =X - age 2

R=T=3 USSr w = i age 3

INTOGP International 0O-group survey

N-3ST1 Norwegian Barents Sea, Bottom trawl survey, age 1

N=-BSTZ Norwegian i A = " " age 2

N-B8S T3 Norwegian Y & o 5 = age 3

N-BS A1 Norwegian Barents Sea, Acoustic survey, age 1

N-35A2 Norwegian i > o * age 2

N-8BSAS Norwegian - " & " age 3%
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Table 4.7

Analysis by KCRTINXZ of data from file RCRT=DATA

NORTHEAST ARCTIC HADONCK

bata for

REGKESS LU
TAPEREV
PUOWER =

TYPE

5 OVER

10 surveys aver
=C
TIME WEIGHTING APPLIED
27 YFARS

: r2cruits as 3 year-olds (ine,

PrIOK WEIGHTING NOT APPLIED
FINAL ESTIMATES SHRUNK TOWARDS MEAN

ESTIMATES WITH S.E.'S GREATER THAN THAT OF MEAN
FO& ANY SURVEY TAKEN AS
> POINTS USED FUR REGRESSION

MInIMUA S.E.
MIiniium OF

Yearclass = 17383
Survey/ Index S Lupe
Series value

R=T~1 3.7130 1,249
R=I=2 4.353820 1.021
R=T=-3 5.4800 1,224
INTUGP <4824 16.139
N=35T1 6.4Y80 .1200
N=83 12 6.4¢252 - 000
N=-BST3 D« T 526 A RN
N=83 A1 lab6728 (43
N=-B3 A2 T.38T3 L824
N=B8343 (6788 «929
MEA

Yearclass = 1784
Survey/ Index Slope
Series value

R=T=1 2.3026 1,224
R=T=2 2.9957 1.006
R=T=-3 2.9444 1,252
INTOGP <5766 15.6¢2
N=BST1 5.1287 .N00
N=3ST2 4.912¢ <099
N=-3ST3 5.3120 o
N=85 A1 6.9%422 44
N=385A2 0.4473 .825
N=-85 a3 5.3932 «929
MEAN

Yearclass = 1785
Survey/ Index Slope
Series Value

K=T=1 1.72913 1.199
R=T=2 1.)780 «992
R=T1-3

INTDGP «2390 15.192
N=8ST1 4,50%82 . 000
N=35T2 3.4955 <000
N=83T3

N=-8541 6.1753 /40
N=835A2 3.5109 327
N=BS A3

MEAW

Inter-
cept
1.754
1.849
1.510
-.02¢

. 0Nn0
. 000
496
<419
23T
-.470

Inter-
cent
1.750
1.840
1.458

« 004
.0N0
.00
Al
<425
252
-e4?3

Inter-
cept
1.750
1.3836

US54
- 000
- 000

. 446
. 245

31 years

Rsquare

.6730
-3393
.6607
4588
. 0000
. 0000
.3670
- /584
Y168
- 3760

Rsquare

.6956
- 8595
.6538
.5080
. 0000
. 0000
.8675
(574
.7180
«3755

Rsquare

7202
«379¢

.5616
. 0000
« 000

- 1561
72196

No,
Pts
26
26
25
18

XNV OO

No.
Pts
26
26
25
18

XNV DO

No .,
Pts
26
26

18

n
0

5
7

INCLUDED
Predicted Sigmna
Value
6.3917 1.14309
6.5216 «71763
8.2162 1.132063
7.7591 1.78031
. 0090 .N00nNo
. 0000 .N00ovo
557533 .78634
6.14%2 « 84901
6.5114 .56208
6.6612 -71000
3.8087 1.56419
Predicted Sigma
Value
4,5673 1.09914
4.8543 .67132
5.0870 1.17030
9.0410 1.63484
.0nan .nonnn
.00N0 . 00000
5.0757 .7R974
5.5924 « 835165
5.57%4 .56211
4.539/ .71760
3.7617 1.57676
Predicted Sigma
value
3.89738 1.05051
2.9249 62346
3.6850 1.48950
.0nnn .0nnan
. 0000 . Nooon
4.9306 .B5656
3.2374 .5623R
3.6635 1.59711

Standard
Error
1.27730
.81142
1.43751
2.06798
. noonn
. 00000
1.06449
1.36702
11879
- 88681

1.56419

Standard
Error
1.15763
71505
1.24999
2.10665
.nNnNnnn
- 0N0NN
.99165
1.272%1
.662n3
.78133

1.57676

Standard
Ercor
1.10236
.65995

1.56170
. nnnnn
. nnann

1.17 334
60622

1.599 11

4ata for ages N,1,2 & 3

weight

N7775
. 19267
.N6139
.02966
.0nann
. 00000
.11195
06788
24553
«16131

.N5185

weight

.N7832
.20528
N6717
.N2365
.Nnann
.NONoN
.10673
.N6479
.23948
.17237

04222

Wweijght
11163
<31146
.N5562
.nnnnn
- NONNN
.N9853
.56912

.N5365



Table 4.7

Yearclass =

Survey/
Seryes
R=T-1
R=F=2
R=1-3
INTOGP
N=8S T1
N=33T¢
N=BS TS
N=-85A1
N=B85AZ
N=BSAS

MEAW

Index
Value

6931

(cont'd)

1786

Slope

i 4

«5295 14.74(06

Yearclass =

Survey/
Series
R=T=1
R=T=2
R=T=35
INTO P
N=3ST1
N-83 T2
N=BST3
N-835A1
N=35A2
N-83A3

MEAN

2.7850 . Nan
3.8012 TS
1787
Index Slope

value
3931 1.101

.0953 14.519

Yearclass

1965
1760
196¢
19635
1969
1970
1271
1vre
1975
1974
1975
1976
19¢¢
1974
1979
17280
19381
1232
1935
1934
1935
1930
193¢

445>
S92
4ba(38
3.66
0.61
598
el
4,42
4.85
O's St}
5.6
4.42
S.42
3.05
2.9
2.30
S22
S«¥2
6.33
SO
35.45
3.4)
2.43

weighted
Average
Prediction

77.62
53 .82
119.54
58.78
142 .95
397.20
111.352
82,78
128.15
244 .86
(32.67
Bl &
50,61
21.21
16.23
10,02
25501
372.61
590.93
162.22
304738
29.85%
11.93

Inter- Rsquare
cept

1753 . 7453
- 109 .6125

. 000 .0000

471 1546

Inter- Rsquare
cept
Al 35 . 7685

. 149 .5528

Internal
Standard
Error

.25
.53
.30
.32
.37
.33
.31
.34
35
a7
49
bk
k7
W47
.52
.49
.33
L4h
«36
32
.37
.60
.75

No, Predicted
Pts Value
26 2, 3685 1
18 4.9746 1
0 . 0000
5 3.31%20
3. 59D TN
No, Predicted
Pts Value
26 2,559
18 1.5329 1
35114 A
External virt
Standard Popu
Error Anal
<48 3.04
LA 2.89
=32 5411
.42 4 .58
DS 6.93
3D 5.60
- 19 4.01
29 391
33 4.064
.56 4 74
- 60 S ¥3
.28 4,93
.50 3.00
A3 1595
.41 2.30
b2 17k ey
.42 2.N8
.34 S.87
+ 31
2y
- 30
sl
.69

Sigma

.NN235

.36363
.0N00on

.86507

.60676

Sigma

.96152

27769

.62360

aal
Ltation
ysis

21.00
18.00
165.00
98.00
1026.00
271,00
55.00
50.00
57.00
115.00
172.00
137,00
20.00
7.00
10.00
6.N0
2.00
356 .00

Standard
Error
1.07378

1.47288
.000NAaNn

.98206

1.60476

Standard
Error
1.036Mm

1.434409

1.62360

Ext.SE/

Int SE

1.9
1.34
1.07
120
1.43
1.67
.60
RS
.95
.97
1.47

1.06
3
.80
.87

1.26
NG
o4
P}
.80

92

59

Weight

.31499

16741
.nonon

37657

.14103

Wweight

.51847

27043

«2 1910
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Table 4.8

North-East Arctic HADDOCK.
Results from the Norwegian bottom trawl survey in the Barents Sea. Index of
number of fish in each year class.

Year class
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
1981 = = = = = 0.3 4.8 2.3 9.5 2.0 6.1 25.7
1982 - - = - - 5. g LB 21 2:2 B8 20 5.9
1983 = = £ =~ 314.5 5.7 4.1 3.8 1.9 2.3 39 1.6 379.0
1984 = - - 663.2 355.8 152 1.6 0.7 0.2 0.3 0.4 1.8 1,037.4
1985 = - 167.8 616.2 380.2 T2 0.4 0.2 0.3 0.3 = -~ 1,172.6
1986 = 77,9 135,80 314.0 123.0 0.4 0.1 0.1 0.2 - = - €51.5
1987 15.2 31.9 149.3 312.8 62.0 0.1 0.2 + - - - 571.5
'Includes year classes older than the 1975 year class.
Table 4.9 North-East Arctic HADDOCK.
Results from the USSR bottom trawl survey in the Barents Sea and
adjacent waters (numbers per hour trawling).
Year class
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
Sub-area I
1983 = r =~ 39.9 9%7.3 1.5 0.8 0.7 + + 0.8 0.2 156.2
1984 - - 9.7 100.2 110.6 2.8 0.4 0.2 + + 0.5 0.2 224.6
1985 - 3.9 19.1213.4 168.8 0.8 0.2 0.1 - + 0.3 - 406.8
1986 0.2 2.3 16.6 58.1 27.6 0.1 + + + + = - 105.0
Division Ila
1983 - - = b4 55 0.0 ©2 B3I Ol + 0.9 + f2.5
1984 = - 4.9 14.4 5.6 70 ¢ % ¢ % | - + 0.1 0.1 25.4
1985 = 3.8 7.0 1.7 4.1 0.1 - + - = 0.1 - 26.8
1986 0.4 0.3 3.5 10.4 2.9 0.1 + + - - = = 17.6
Division IIb
1983 = = - 22.1 9.9 0.2 0.1 + + - + + 323
1984 = = 2.& 14.3 3.8 - - = = - + 18.3
1985 = 1.4 10.2 61.4 5.1 S + + = + - = 78.1
1986 + 0.2 3.9 T2 1.4 = - ¥ + * = - 12.0
Total
1983 = - - 29.8 59.2 9.5 0.5 0.4 + + 0.6 0.1 100.1
1984 = - 6.4 58.6 58.4 1.5 0.2 0.1 + + 0.2 0.1 125.5
1985 - 3.0 14.4 134.3 9.0 0.4 0.1 0.1 - + 0.2 - 242.7
1986 0.2 1.4 10.7 36.3 16.4 (o8 + + + + = % 65.1




Table 4.10 North-East Arctic HADDOCK.
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Results from the Norwegian acoustic survey in the Barents Sea. Stock
numbers in millions.
Year class :
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
1981 - - - - = - 2 25 14 66 160 50 320
1982 - - - - - 3 4 i 10 12 29 14 80
1983 - = ~ - - 10 7 9 5 4 10 5 50
1984 - = - 2,148 1,002 53 15 7 2 2 2 ~ 33231
1985 - - 1,034 1,972 1,187 33 2 1 1 1 1 = 3,254
1986 - 434 630 2,161 944 3 1 2 + + + ~ . 3,770
1987 47 36 220 804 209 + + + - + - - 1,318

"Includes year classes older than the 1975 year class.

Table 4.11 North-East Arctic HADDOCK.

Results from the USSR acoustic survey in the Barents Sea and adjacent

waters. Stock numbers in millions.

Year class
Year Total
1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975
1985 = 194 434 1,468 836 3 1 + - + - = 2,738
1986 34 87 208 917 _ 310 2 + + + + + - 2,109
Table 4.12 North-East Arctic HADDOCK.
Input data to the assessment. Weight at age (kg) in the catch.
Age
Age
3 4 5 6 7 8 9 10 1 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 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 2.42 2.68 2.93 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1985 0.92 1.66 2.39 2.89 2.71 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1986 0.86 1.25 1.88 2.41 2.66 3.04 3.70 4 5.40 6.40 7.40 8.00




62

Table 4,13 North-East Arctic HADDOCK.

Input data to the assessment. Weight at age (kg) in the stock.

Age
Year
3 4 5 6 7 8 9 10 1 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 2.38 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1984 0.66 1.03 1.79 2.38 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
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
1986 0.30 0.96 1.30 2.38 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1987 0.21 0.51 0.89 1.82 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00

Table 4,14 North-East Arctic HADDOCK.

Maturity at age from USSR data and average used in

the assessment.

Maturity at age in percent

Age Average1
1981 1982 1983 1984 1985 1986

3 1 9 17 7 2 + 6
4 12 55 70 14 8 22 30
5 64 73 100 35 80 53 68
6 73 93 99 47 93 86 82
7 96 926 99 74 96 86 91
8 100 100 100 82 91 100 95
9 100 93 - 89 96 83 100
10 - - - - - 100 100

'Average not used for age 9.



1ABLE 4.15 MNORTHEAST ARCTIC HADDOCK

Module run at 12.34.34 19 september 1987

DISAGGREGATED Qs

Fleet 1 ( Norw Bar Sea Iraw!l ) has
Fleet 2 ( Norw Bar Sea Acousti ) bhas
Fleet 3 ( USSR 1 Trawl/Acousti ) has

LOG TRANSFCORMATION
NO explanatory variate (mean used )
FLEETS COMBINED BY+## VARIANCE#*%*

Regression weights
1.000 1.000 1,000 1.000

g ftived as the
q fixed as the
q fixed as the

Oldest aue F=1.000+*average of S younger ages. Fleets

LOG CATCHABILITY

1983 L984 1983 1986 ESTMD

=i -5.8996 -6.6565 =6.6177 -6.606
-6.7163 ~4.6506 =5.318 -4.6888 =5-3593
-8.8854 =7 3918 -7 .4684% =8.3049 -8.063
=7.4373 ~7. 8298 - ~7..3885 =7.234
=6.541 -5.5914 =4 . 7375 =5.3505 =5,399
~9.0949 =9 2157 -8.4572 ~8.8829 =8.913
~7.5624 ~8.6298 -8.8091 ~8.9615 -8.391
-6.5949 =& .827e =7 23995 -6.5466 -6.667
-10.506% -9.8826 -9.5022 =9.9478 =9.86
=8. 284 ~9. 4273 ~9.4359 =9.7861 =9.218
~-7.67086 =7.1867 -7.8264 ~7.4835 =7 <326
=11 - FHAG0 =1 O VEDO G ~10,129 =5, 7861 ~10.35

mean
me an
mean

combined by

variance of

Fleet

GRrrWN=WU~— W~

predictiaons

@)

- 953
-969
.661
.678
. 749
» 333
.962
. 374
<414
. 684
.30=2
. 692

ESTILE

=103
0539
<1389
. 3582
. 2501
.2978

.581
<4342
. 4839
Sl
L2063
=iy

€9
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Table 4.16

NORTH-EAST ARCTIC HADDOCK

FISHInG
1
2
s
4
5
o
7
e
( 4= 7))V

MORTALITY COEFFICIENT

1933

. 004
«022
.120
<307
.242
- 160
A7
=171

.221

1934

.000
« 001
.081
«205
213
. 124
.126
« 126

.167

STOCK SIZE IN NUMBERS

ALL VALUES ARE GIVEN FOR

1

2

3

4

5

[y

4

o+

TUTAL w0
SPS o

1983

520112
8355
6862
7960
4524

1021y
22951
8391

583769
42824

1934

419893
425831
6449
4934
4782
2908
. 1126
23959

900937
41574

19385

. 000
- 007
095
«301
<199
285
. 181
-181

<242

UNIT:
1 JANUA
1985

935708
343784
348514
4368
5523
3163
2104
16432

1657345
44791

UNIT:

1986

. 001
- 001
.106
«300
478
-209
224
«224

303

thousand
RY
1986

103130
766092
279400
253609
2950
2229
1947
6382

16425788
106015

VIRTUAL POPULATION ANALYSIS

Year-1

1983-86

.000
. 008
L1
«279
.283
. 195
175
<175

S

1987

0
88482
626596
205661
156870
1497
1480
5448



Table 4.17

Title : NORT
At 19.40.22
tfrom /6 to

H=EAST ARCTIC HADDOCK
22 SEPTEMBER 198/

36 on ages

1 to 13

With Terminal f of

.300 on age

4 and Terminal S of 1,000

Initial sum of syuared residuals was
final sum of squared residuals is

563.463 and
222,288 after

95

Matrix of Residuals

iterations

Years 76/177 ’7/738 78179 79/80 80/381 81/82 82/83 83/84
Ages
1/ 2 768 ~.326 2311 2.207 =4.025 -,908 =2.336 -5.5M1
2 3 .876 14612 681 w1341 - [=55699. 335 =+ 623 1.799
51 4 055 1319 . 846 .185 ~.654 T -.438 L4653
4/ 5 =.056 .756 041 =a127? ~.255 -.626 = &7 491
5/ o -.055 L4000 219 373 145 ~-.041 -.N78 L4649
6/ 7 ~«063 -. 846 ~e 326 «810 «459 . 753 « 310 -.046
(8 207 -.170 L2580 -.397 -.105% 692 L1238 -.181
3/ 9 <013 =1,070 -+594 -.370 wi5e ~e 185 .587 -.315
2/10 P -,417 .367 -.126 . 810 .2864 -.031 ~-.652
10/ 11 =656 =1.148 =1.159 -.504 «212 =1.040 -» 102 -.310
i1 =477 1.761 -.N67 -, 697 N4 -.876 .254 -.993
12/15% =114 =2.149 =1.491 =1.052 - 157 = 637 oINS =2.324
.000 . 000 . N0D .N00 .nNon .0N0nn .N0J .NNo
WTS .010 .010 .010 .010 .010 .N10 1.000 1.000
Fishing Mortalities (F)
(‘6
F-values <6556
77 78 79 80 21 82 83 84
F=values . 6685 4741 <4435 .3535% . 3870 L4024 2799 »2533
Selection-at-age (S)
1 2 3
S-values 0010 0138 « 3301
4 5 6 7 8 9 10 1
S-values 1.0000 1.2922 1.350/ 1.4000 1.6119 1.3003 1.8341 2.0566

84/ 85

S W
-1.694
-.N58

w3521
-.215
-.423
-.136
-.128

047
-.131
1.058
2.258

.010

1.001

35
2920

12

2.2696

R5/826

=4.095
«533
L0138
-.134
-.164
«154
.188
=12y
<037
«589
-:324
~«57 3
nnn

1.000

86
-3000

13
1. 0090

“19.416
.0n3
.nn3
.NN3
.0n3
.03
.NN3
.NN3
.Nn3
.NN3
.nn3
.NN3

-28.182

CARY

.00
.001
1.000
1. 000
1.n00
1.00N0
1.0nn
1.000



Table 4.18

Fitle ¢

At 19.40.23
SEFPEKASBLE FLISHING MOKTALITIES

VXN VSN -

10
1
1¢
13

SEPERABLE POPULATION NUMBERS Units:

1977

. 001
.009
221
068
<864
.903
.936
1.078
. 869
1.226
1:375
V50T
. 668

1978

<000
.oz
. 157
L4746
613
.640
« 664
764
617
.B70
«975
1.076
bih

1976

104524
27755
15217
19157
1705706
105913
35295¢
0612
5816/
SHS
2841
994
S

1977

201466
85521
22520
10034

6445
57365
350703

10 88%1

1382

2351

87
604
134

1978

33187
164336
69377
14786
4210
2224
19369
114838
30348
646
635
158
103

NURTH=cAST ARCTIC HADDOCK
2¢ SEPTEMBER 1987

1979

« 000
. 006
<146
Lbb43
«573
599
621
o715
5707
.A813
912
.Nné6
443

-

1979

9244
31250
1364078
48571
/535
1864
960
8376
43%0
13413
222
211

3

1980

. 000
. 005
118
.358
463
434
«502
578
466
657
«73¢
.813
«358

thousands

19380

135096
7565
25430
94824
25523
3478
340
422
3355
2015
4869
75

63

1981

8272
10718
6163
18497
54256
15152
1755
417
194
1724
855
1903
26

1982

. 000
.N06
. 133
L4602
» 520
LS44
.563
649
«523
. 738
. 828
913
402

1982

10202
6770
8729
4441

10284

26940
6584

836
183

96
694
316
649

1983

- 00
. 004
.N92
. 280
. 362
. 378
s 392
451
. 364
+513
576
635
. 280

1983

525164
3350
5512
6257
2631
50n6
12808
2976
358
2y

33
2L %
104

1984

.00n
.0n3
.084
.253
2327
<342
. 355
L4N8
.329
L465
.521
=575
e

1984

445361
428211
6810
4114
3372
1386
2808
7086
1552
2N4

43

e

108

1985

. N0N
.NNG
.096
+en2
377
.394
L4N9
471
- 389
.536
- 601
.663
292

1985

29274
364538
349368

5128
2615
2285
806
1613
3857
914
105
21

8

99

1986

. 0NN
.04
«.N99
L300
.333
. 405
<420
L4684
<390
.550
L617
681
« 3NN

19836

360520
23961
297260
259748
3135
1468
1261
439
825
216N
438

47

9




X g
Table 4.19 VIRTUAL POPULATION ANALYSIS

NORT H=EAST ARCTLC HAVDUCK

CATC A Iy WNUMBERS UNIT: thousands

1964 1965 1266 1967 1968 1969 1970 1971 1972 1973 1974 1975

3 22505 5911 26157 15918 657 1520 25004 1979 230229 70204 7634 1nn37

4 49162 46161 22469 41375 67632 1963 2408 24359 22246 258773 417101 14089
5) 50592 40052 62724 15595 41267 44526 1870 1258 42 R49 24018 23111 33871

6 5300 12578 285340 25736 7748 18956 21995 918 3196 6872 5827 49712

/{ 3519 1672 S 711 R7E 15599 3611 79482 3279 1606 619 4138 2135

3 2/N9 97D 5/% 1617 5292 4925 1974 5ns56 6736 4?22 382 1234

Y 852 393 435 218 655 1624 1978 824 2630 1680 617 92
10 104 122 138 176 182 315 726 1043 896 525 2043 131
11 200 204 136 155 101 4% 166 369 928 146 935 501
12 254 123 25 76 115 45 26 130 538 34N 216 147
15 121 14 8 27 17 14 52 27 53 68 458 o3
14+ o/ 205 / / 19 ? 19 4 42 13 143 Q2

FOTAL 115651 108885 147322 107686 139285 77542 62166 45248 312009 3A3479 154315 112095

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

5 15939 55967 40311 17540 627 486 883 7na 456 29548 256009
4 15449 22043 15812 35290 22878 2561 900 1930 B4 1153 51035
5 63038 (3568 4176 10645 21794 22124 5372 384 356 546 1N24
0 257 2586 158y 1429 2971 10685 12203 1574 307 715 333
/ 40044 (7131 1626 812 250 1034 2625 382 765 316 356
] 1247 11043 2596 546 504 162 344 906 2250 634 163%
9 1549 311 6215 14 66 230 162 5 52 499 1312 315
10 195 548 162 2390 842 2 a0 Ly 7mn 416 52e
11 2(9 96 254 181 1299 330 Qo1 29 25 50 123
4 652 101 b 87 111 564 320 21 36 5 34
15 351 34 74 2 35 2y 204 23 44 1 2
Ta+ 46 98 65 23 15 4?2 34 | 185 Si7 3

TOTAL 991/  17/8B66 8258/¢ 70361 51554 38249 21131 9331 6314 34753 R0574

L9



VIKTUAL POPULATTON ANALYSIS
Table 4.20 . *

WORT H=EAST ARCTIC HADDOCK

FISH ING MORTALITY COEFFJCIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = - 20

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975
3 « 080 « 067 « 127 . 062 .038 <102 « 168 .N23 - 285 336 . 22N .258
4 w317 + 255 587 .303 403 154 .233 «269 .386 «598% . 547 571
5 . 699 462 #3505 427 560 .507 - . 184 1.065 .956 618 i
-] 859 . 690 .22 494 467 . 546 «509 + 155 .963 471 . 649 Jb43
7 « 770 .655 800 510 .639 415 466 419 AL .3n3 .583 .526
8 . 843 497 49/ - 554 « 660 425 420 .328 .616 <197 . 500 «342
H . 8210 s 436 « 333 L4857 433 .3n2 « 311 el +302 428 5 b3
10 «235 .261 -359 «315 562 417 351 258 654 - 184 734 179
1 . 780 . 990 798 568 .30 247 .405 .3N3 b4 .2N6 574 .394
12 1« 953 1.883 «295 «937 1.160 .202 .232 <645 s 979 244 L7461 . 162
13 600 .600 .600 600 609 4NN 40D 40N .600 30N .600 .30
14+ - 600 . 600 « 600 . 600 . 600 <400 400 <400 . 600 . 500 . 600 .300
C 4= 7)u 659 «311 .621 A5h #3117 .4N6 356 w257 714 s02 498 514
¢ 3=13)y 875 834 L4958 - 554 623 - 354 352 L3704 .631 239 .60N6 . 265
1976 19¢7 1973 1979 1980 1981 1982 1983 1984 1985 1986 1983-84
5 - 525 7638 363 « 150 <037 .07 « 112 « 153 .078 .No6 . 100 107
4 650 1.280 644 .506 297 .210 .263 s3TY w273 284 .293 .3N8
5 . 606 .942 «892 973 685 523 468 L 445 - .280 .?88 443 . 364
6 . 705 490 451 +938 »8eT . B84 .620 +353 275 411 33T LS
4 - 787 «632 . 661 <522 425 792 «559 . 334 + 339 <4098 37N . 385
4 +67Y +9518 Jeb7 487 4029 L5417 676 331 .4N2 524 327 457
9 177 - 354 624 402 391 . 548 .522 « 1958 +373 <435 . 541 «387
10 .920 #2355 +315 506 590 .2Nn3 581 V932 L 4LS 615 «3N8 475
11 - 706 2.292 . 848 696 .601 J4R6 424 430 .859 . 668 «368 -581
12 1.4706 .606 429 . 800 1.370 4575 15317 162 1.607 MR 1.579 <920
13 - 656 . 647 1.335 572 919 2,000 422 .252 .591 1409 . 283 <319
14+ 656 687 1:335 .572 «919 2,010 422 b A 3591 169 . 2R3 - 519

¢ 4= 7)) - 687 <336 . 662 740 «558 . 6N2 477 . 378 =292 <371 . 341

C 3=135)u - 359 .852 867 «592 oI5BT L] 857 .526 e113 LT . 589

89



Table 4.21
NOW T H=2 A3
STOCK >1Z¢

BLJ1A5S Tu

JUKTUAL POPULAT )N

AaCTiL

nA VDOC <

I NomMBERS

faLs

T 8

ALL VALUES ARE GIVEW FOR

LuwNo Vs

ToraL wo
SPs N
ToT,. 8194

5¢5 dlua

1
i
12
15

T4+

G = O O S

TOTAL wi
5PS wd
Tul.8104
SPS HIva

1764

$521)504
124714
56979
111943
1142
5%
1619
545
41
292
295
162

012652

453807
012715
10¢472

1976

55052
53709
in364
44619
300385
270
27129
S4y
601
924
751
194

255%56
1)70k84
400001
212815

1765

130064
2621103
1138516
2535
5798
2102
140K
544
353
155

54
496

494204

63377
62742%
159812

19z

115778
52995
12123
(309
13125
29862
1145
1024
114
243
1584
215

213113

594¥%2
315524
175671

UNIT: thousands

tonnss
1 JANUARY
1766

241505
16591
15675%
61147
11294
1615
1549
4%4
569
107

17

17

551253

46353
712911
190291

1973

170604%
452351
(50%
4190
S50/
7824
14559
657
491

4

10%
95

255004

52954
208350
106410

AMALYS LS

1967

290714
175944
42561
(12202
24501
4155
&04
714
591
136

65

i

510045

84350
71221¢
212079

1979

154625
EXARES
18531

2519
285
1550
4124
5363

594

177

5
155

27 1850
25104
289901
(6101

1963

125N
225655
115261
22016
50055
11958
1954
4Lbs
427
121

4

46

422n0%

95994
541967
226756

1980

14874
976910
47964
S74x
/91
1N62
79
2066
5140
161
6%

27

1733409
269357
249131
64200

1969

17204
1516/
122425
49245
11653
15575
S5NA1
115
216
25%

U7

i

257872

3713x
405008
219952

1941

5765
14847
5941/
19895
2Nnsa
424
L2n
452
954
1499
55

52

115650
A7TN1 A
19%556
141124

Ignored.
1970 1971
16579+ 95179
12714 115384
11649 H24 4
Ail 54 ¢ /N3s
24349 24776
A35N1 11992
$335 $3R2
2687 5N4h
547 154¢%
134 200
173 gn
65 15
2RIIN2 275924
735735 57572
42n0ns 3%171%
20 484 L 177229
1982 I 9R%
2164 NLT74
42RO 5706
Q8RS 2h95
248358 5N69
o/n? 12696
164 $13R
2n2 S8
198 98
299 91
472 155
Al na4
1mn# 449
61544 34001
41941 24077
150496 R1A6N
1’1]’150 hS024

1972

1019593
76139
7N925

5616
4933
15007
7mn73
2n32
3195
934
125
nz

1276664
5657%
119461
165232

1984

6724
SRL7
3/5%
1414
2916
744A
1756
215
4r
44
1ng
45%

2R731
17625
54065
52321

1973

269829
A277%1
42470
2nN2s
1756
2500
7074
3435
865
172%
28R

55

977403
59283
1n22n12
148067

1985

354830
5094
2394
2325

881
1700
4ty

989

112

16
.
453

372%81
544726
212389
501190

1974

55244
157353
282523

14330

11234

142
1748
4282
234N

e
1109

3454

522270
101325
R21204
225297

19264

294421
765261
5154
1469
1262
43R
R4
2142
452
47
L]
36

570107t
115340
3704 9R>
172517

1975

LAS 4S5
353RA
91784
152267
5704
4678
527
R79
1622
1nz9
224
39n

345136
117967
655980
2842?21

1987

,71
219594*
161164

1647
R50
714
203
393

1301
248

2

27

69
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Table 4,22 NORTH-EAST ARCTIC HADDOCK.
Present and expected stock sizes and catches.

1986 1987 1988
Age
Stock Catch Stock Expected Expected  Stock
numbers numbers numbers catch numbers F values numbers

3 591,000 25,609 162,000 11,363 0.080 31,000
4 263,861 61,035 485,108 35,500 0.244 122,382
5 3,134 1,024 161,164 39,676 0.315 311,253
6 1,469 383 1,647 421 0.329 96,296
7 1,262 356 859 226 0.341 970
8 438 163 714 211 0.393 499
9 824 315 213 52 0.317 394
10 2,162 522 393 129 0.447 127
11 438 123 1,301 468 0.501 205
12 q7 34 248 96 0.553 645
13 9 2 9 1 0.244 116
14+ 36 8 27 5 0.244 23
Total stock R ,
Numbers 864,681 83,666 813,683 148,153 F4_7= 563,914
Biomass 458,862 96,458 444,183 210,000 0.307 534,142
Spawning stock
Numbers 123,035 269,845 332,060
Biomass 192,245 363,807

112,541
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Table 4.23 NORTH-EAST ARCTIC HADDOCK.
Input variables for the stock size and catch projections.
Input variables by age group.

Fishing pattern Maturity ogive Weigth in catches Weight in stock

Age
1987-1989 1987-1990 1987-1989 1987-1990
3 0.33 0.06 0.86 0.1
4 1.00 0.30 1.25 0.51
5 1.29 0.68 1.88 0.89
6 1.35 0.82 2.41 1.82
7 1.40 0.91 2.66 2.86
8 1.61 0.95 3.04 3.33
9 1.30 1.00 3.70 3.70
10 1.83 1.00 4,41 4.41
11 2.06 1.00 5.40 5.40
12 2.70 1.00 6.70 6.70
13 1.00 1.00 7.40 7.40
14+ 1.00 1.00 8.00 8.00

Natural mortality is set to M = 0.20.
The fishing pattern is as estimated by the separable VPA.
The maturity ogive is the average used for 1984-1986.
The weights in catches are from 1986.
The weights in stock are from 1987.
The reference F in the projections is the mean F for ages 4-7.
The yield-per-recruit analysis gives Fmax = 0.39 and F0.1 = 0.15.
Recruitment is for 1986: 591 million
(Age 3) 1987: 162 -
1988: 31 .
1989: 30 -
1990: 37 .



Table 4.24

Effects of difterent levels of fishing mortality on
catch, stock bjomass and spawning stock biomass,

NURTA EAST ARCIIC HAODDOCK

P e - o 4 e oo e P e e 0 N e b Bt et B —— .- a——

H Year 1938 H Year 1989 H Year 1991 H
to oot w seavatononcccete cener cevrsf oo net cncvntencsnet mes cnnrret e v e eete ccv et r e sce cant - —— e -t
v tac-i ret. stock: sp.stock: ¢ fac~i ret.: stock; sp.stock! H stock! sp.stock!
i tor: Fi piomassi hiomass! catchi tor; Fi biomass! biomass! catchi hiomass, biomass]
Ly S L 2 TOuy JEpE RS PEPUPR UG PPty SR |
1 A H .15: 5544 354 128; .14 A58 696 567 125. 744} 6561
H H H : H H .28 <31 H H 233, 6338 5561
H H H H H H .59 3914 H H 2871 S7R} 507
R L et e L R R e it Attt 4
H .21 .51 5543 364 ; 240} o0 .15 5953 484 107 641, 5634
H H H H H H 20 «31 H H 200 5646; 477,
H H H H H H N 391 : H 2474 499, 4353
R R R Rl e R R L A b etk At L TR R P R R s e T Y P L 2t it L L Ry
H .5 .37 5541 364, 2964 .1 158 547 4433 291 59N 517
H H H H H H .21 <31 H H 184 5038 4331
H H H H H H .50 .39 : P 227, 460, 4nn;

Pomeoste cmcrvtens crrr s et e rvcaccenet mcmrret cecant rrcrcrnt err cc st mmcmrccn et s s et crm v ecwet v mmmn e =}
The data unit ot the bjomass and the catch is 1000 tonnes,

Tne spawning stock biomass is Jiven for 1 January.

The retcrence F is the mean F for the age qroup range from 4 to 7

L
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Table 5.1 North-East Arctic SAITHE.
Nominal c¢atch (tonnes) by countries in Sub-area I and
Divisions IIa and IIb combined. (As officially re-
ported to ICES.)

Country 1977 1978 1979 1980 1981

Faroe Islands 270 809 1,117 532 236
France 5,658 4,345 2,601 1,016 194
German Dem.Rep. 7,164 6,484 2,435 - -
Germany, Fed.Rep. 19,985 18,190 14,823 12,511 8,413
Norway 139,705 121,069 141,346 128,878 166,139
Poland 1 35 - - -
Portugal 783 203 - - -
Spain 1,327 121 685 780 -
UK (Engl.& Wales) 6,853 2,790 1,170 794 395
UK (Scotland) 82 37 - - -
USSR 989 381 3 43 121

182,817 154,464 164,180 144,554 175,498

Country 1982 1983 1984 1985 1986"
Faroe Islands 339 539 503 490 426
France 82 418 431 657 256
German Dem.Rep. - - 6 11 -
Germany, Fed.Rep. 7,224 4,933 4,532 1,837 3,470
Norway 159,643 149,556 152,818 103,899 66,152
Poland - - - - .-
Portugal - - - - -
Spain - 33 - - -
UK (Engl.& Wales) 731 1,251 335 202 28
UK (Scotland) 1 - - + 21
USSR 14 206 161 51 27
Total 168,034 156,936 158,786 107,147 70,380

1 PR N
Provisional figures.
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Table 5.2 Arctic SAITHE. Norwegian purse seiners taking part in

the saithe fishery,

Vessel size

Year Total
<12.9m 13.0-16.9m 17.0-20.%9m 21.0-24.9m >25.0m
Numbey of vessels
1932 163 51 87 50 22 373
1983 112 53 83 54 12 314
1‘3841 78 46 64 49 15 252
19851 35 35 35 43 16 164
1986 2 19 22 37 21 119
atch onnes)
1982 4,596 5,960 28,139 23,116 9,302 71,113
1983 3,226 4,922 19,431 20,694 5,524 53,797
19841 1,077 1,809 8,883 17.733 6,713 36,215
19851 492 1,962 3,794 16,230 8,391 30,868
1986 186 673 1,050 2,904 2,442 7,455
atct e}~vesse 4
1982 28.2 116.9 323.4 462.3 422.8 190.7
1983 28.8 92.9 234.1 383.2 460.3 171.3
19841 13.8 39.3 138.8 361.9 447.5 143.7
19851 14.1 56.1 108.4 377.4 524.4 188.2
1986 9.3 35.4 a7.7 78.4 116.3 62.6

1Preliminary figures.

Table 5.3 North-East Arctic SAITHE. Catch, effort,

and catch per unit effort fo; Noxwegian
stern trawlers (250-500 GRT) .

Year Catch (t) Effort (h) CPUE (kg/h)
1981 24,736 30,415 813
1982 24,520 27,079 905
1983 28,408 26,647 1,066
1984 35,600 40,952 869
1985 20,173 26,757 754
19862 11,186 11,140 1,004

'Only including days with more than 50% saithe on
trips with more than 50% saithe in the catches.

Zpreliminary figures.



Table 5.4

Module run

Fleet 1 ¢
Fleet 2 ¢

NCORTHEAST ARCTIL SAITHE

at 09.51.02 21 september 1987
DISAGGREGATED Qs

Norw Purse
Norw Trawl

LOG TRANSFORMATION

NO explanatory variate

Regression

1,060 1.9200

weights

1.000

Seine
250-500 6

) has g fixed as the mean
) has g fixed as the m=an

(mean used !}
FLEETS COMBINED BY#*#* VARIANCE*#*

1.000

1.000

1.000

Oidest age F=1,000%average of S younger ages. Fleets combined by variance of predictions

1981

=1 Br6S
-14.9288
3417
-12.4362
-2.807
-12.4364
-3,9692
L o
—35. 1467
=1 259808
~7.7887
=135.7993

1982

=1..5323
-195.27278
~1.0034
-12.3931
=4 .2521
—11.905
-4.81
=12,.0783
-6.8381
=13.3321
—-6.5109
=13.3389

LOG CATCHABILITY

1983

=1,958
=14.2353
=2..0274
-1e.968
-1.4242
~L&~ 17728
-2 7o88
=12.1407
=8-8573
-12.5606
=3.182¢
=12.51838

1984

-.8644
-12.8409
~E. 3957
=12.0897
=2.9289
=13.3393
~&. 737
-12.6638

el ey
=13.2839
-6€.2888
=13.3546

1985

-.6446
~12-1931
-1.9016
=12 .9667
-2.6669
=12.3088
=4.,0699
13 332
-4,5308
-12.78
=3-9673
-12.8108

1986

=1.3569
=13.599
=3.736
=12.4184
-3.8316
=-12.0287
-4.3364
=12.3942
=-3.4478
=12,9396
-5.0742
=1, 815

EST'D

=1 .26
=G0
=1 .,787
=12.69
=2.,985
=12.4
~-3.773
-12.51
~5.158
=129
-5.469
= s

AGE

VMONNOOUD S PWW

Fleet

M=M=~ =

LSE (/)

471
<97
1.37
463
. 989
653
.862
-394
. 9899
e g9
A 4
+ 579

E8T +F

<3176
1911
L2951
1992
. 8093
.2396
425
.214€
1642
Pl )
.1152
. 1782

SL
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Table 5.5
1

2

S

4

5

6

/

3

v

10+

( 5= 8lu

VIRTUAL POPULATION ANALYSIS
NORTH-EAST ARCTIC SAITHE
FISHING _MORTALITY COEFFICIENT

NATURAL MORTALITY COEFFICIENT

1981 1982
LU0 .00
<06 13
<33 2T
«22 «506
.ol o 4
<40 .50
4 .24
-8/ «59
+53 ALY
5% 49
) Jht

STOCK SIZ& IN NUMBERS

ALL VALUES ARE GIVEN FOR

TOTAL
S¢S

F O UwUNOCUVS LN

=

NO
“wo

1951 1782

183177 155186
205580 153951
295593 154705
56126 165007
515538 20410
19717 22944

5014 55350
5772 4274
912 1300
2244 2N05

820472 695520
25655 30952

1983

.00
Y g |
.19
<34
.62
b4
34
<45

45

-39

UNIT:
1 JANUA
1985

206264
125295
110519
98704
16377
9221
11427
3579
2376
3149

643171
30512

1984

.00
.10
.68
<66
.25
«45
27
«35
40
<40

L44

thousands

RY
1984

139743
163437
92088
74957
59451
35705
5279
6654
1875
4868

58705¢
52381

UNIT: Year-1

.20

1985

.29

1985

4443505
114390
124717
38353
31674
37822
17550
33m
3856
3667

819636
66197

1985

N0
.01
29
25
+» 35
.24
A2
<17
o
«23

.24

363767
91654
58328
20659
19470
26211
11005

2006
4516

597615
635204

1987

n

n
294864
56247
37226
11960
12520
13982
7598
4257



Table 5.6

SJrl OF PRODUCTS CHECK

NOrRTA=EAST A/CILC SALTHE

CATEaUnY:

AEAN WELGHT AT AGE In

TOTAL

XNV &L =

—_—a -
S -

P50

1977

€3

.54

1«11
1.63
ey
5.16
4.035
b.sl
5«65
6,44
7«11
7,82
8.92
a0

THE CATCH
1948 1979
e oD
.56 .34
27 04
1511 1410
1.63 1.65
2. 358 2.35%
5.16 3.16
4.03 4.03
4.A7 487
5.6% 5.65
6 .44 6.44
G 751
7.42 7.82
8.92 8.92
9.50 9.50

UNIT:

1930

.18

<45

o9
1.2/
2,03
2.55
3.29
4.34
5.15
5.75
6.11
5.94
6.64
703
747

kilogram

1981

o9

43

w03
1.40
2.05
2.76
3.30
4.343
2,95
6.39
6.61
6.88
6+75
7.13
7.66

1982

.56

28

S77
1.12
2.n2
2.61
3.27
3.91
4.69
5.63
7.¢
7.21
7.00
8a)S
9.4k

1983

.18
<60
1.05
333
1.R86
2.80
4,00
4.18
833
5.68
sl
R.68
3.54
Be57
1957

1984

98

.53

o1
1.26
2.02
2.70
5,88
4,47
5.36
6.06
6.28
5.89
5.20
9.14
5,47

1985

18
38
75

1.33
2.07
2.63
3,22
5.96
4,54
5455
6. 88
A 14
6.06
9. 66
iz

1986

A8
.33
.58
1.26
2.05
2.47
3,24
3.02
4.49
4.94
5.87
6.87
8.4k
7.9
10,04

Lé



Table 5.7

SU UF PRODUCTS CHECK

NORTH=EAST ARCILC SALITHE

CATEWOnY:

TOTAL

CAICH L4 NUMBERS

TOTAL

1977

121
31662
99049
54517
10140

2062
4552
14506
1606

965

465

244

21

54

154

130842

UNIT:

1978

1711
45758
43969
27635
12476

4534

14668

1843

934
976
655
631
264
231
299

148513

thousands

1379

207
28334
61963
23523
14122

4400
29M

963

1356

438

305

281

16&

222

210

159904

1980

4 86
18226
40796
36644

2211

5379

3200

1338

147

730

411

454

257

239

268

113736

1981

127
10467
#3954
21822
215238

3619
2559
2008

369

279

252

89
144
95
49

147352

1982

157
17225
54755
65052
15060

212
1054
1251

461

263

120

112

76
97
43

141896

1983

484
116338
17244
25768
527nn
3226
3008
17
760
247
204
123
161
%4
178

95012

1984

24
14624
41466
35233
12064
11204
1135
1772
560
557
3R7
150
nz
170
73

117536

1985

n
2216
L8917
11974
7189
5279
3740
775
878
134
274
214
55
126
52

81803

1986

3281
20904
11704
5516
3301
2748
1568
370
465
143
101
42

79

50725

8L



Table 5.8 VIRTUAL POPULATION ANALYSIS

NORTH=EAST ARCTIC SAILTHE

FISHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = .20
1907 1978 1979 1980 1981 1982 1983 1984 1985 1986

1 .00 .01 .00 .00 .00 .00 .00 .00 .N0 .00

2 .21 19 = .05 .06 .13 1 .10 .02 .0

5 SR .59 .43 .50 .38 .2/ .19 L68 .56 .29

4 .04 .51 .64 49 .55 .56 .30 66 42 .25

5 .45 v5h .53 .57 .60 .78 .62 .25 .29 =35

6 .24 .37 L34 49 46 49 L4k .45 16 .26

/ .5% 27 . 4b .44 .37 .23 =33 .27 .27 12

5 .25 20 .28 Koy .56 .32 Lb6 .33 .30 7

9 27 .27 .33 .06 .16 264 232 .38 .28 .23

10 .25 .26 .19 30 .16 17 .19 42 .15 .23

11 .15 27 =12 .28 .16 .10 .19 .52 .38 223

ie .09 .33 A7 227 .09 .10 A4 .21 .62 Uk

15 .15 <14 1S .24 .15 .10 .20 .18 =19 oA

14 16 25 S5 Sl .13 A2 AR .33 .31 .23

15+ .16 .25 .15 .27 .13 .12 .18 .33 .31 .23

( 3- 3 W45 .42 A Sk .49 A .39 A .33 .24

6L



Table 5.9

VIKTUAL POPULATION ANALYSIS

NO« T H=EAST ARCTIC SAITHE

STUCK SIZE IN NUMBERS

BIOAASS TOTALS

ALL VALUES ARE GIVEN FOK 1 JANUARY

N= S OVX~NC US L -

-

TOTAL NO
SPS NO
TOT.BIUM
SPS BIoM

lIgnored.

1977

5513/5
180591
200613
(9122
50551
10693
15141
0929
1405
4822
3720
5267
1634
432
174

897475

55216
6045177
253869

UNIT:

1978

2035665
287575
119356
75906
34106
15922
6899
8507
4363
4617
3N%2
2h2¢%
2455
1147
1485

776713

51106
597036
222504

UNIT:

tonnes

1979

465653
169295
194242
53918
S50348
16743
8965
4323
5303
2729
2902
1934
1540
1754
1707

966367

47911
634445
202533

thousands

1980

255216
373788
115099
105456
25293
17935
9760
4754
2678
3124
1840
210
1330
1109
1244

917709

45858
667126
183071

1981

183470
216877
293676
56050
51868
10828
8967
3129
2678
2060
1901
1137
1312
358
443

832245

35305
692556
149757

1982

152805
154191
1599350
165074
26358
25212
5620
5052
2396
1860
1435
1330
850
945
419

701477

43110
652725
157807

1983

205914
124982
110715
92707
76932
9932
11646
5653
3012
1547
1284
1067
988
628
1189

653194

34947
663313
1572306

1984

133036
165151
91833
73197
60270
33749
5239
6R33
1935
1783
1044
R69
762
664
285

587571
53164
585622
187 88N

1985

4442021
113811
124482
38145
31805
3B492
17586
32689
4003
1082
96N
508
577
519
132

R19662

67127
550246
217N94

1986

nt

3637551
91180
58137
20489
19576
26759
11035
1979
2487
765
540
225
423
16

597367

43806
590459
212280

1987

nl

nl

2948541
55859
37070
11821
12618
19431
7622
1228
1618
498
351
146
235

08
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Table 5.10

List of input variables for the ICES prediction projram,

NORTHA=-EAST ARCTIC SAITHE
The reterence F is the mean F for the age group range from 35 to 8

The number of recruits par year is as follows:

Year Recruitment
19387 200000.0
19858 20000V.0
193y 200000.0

Data are printed in the tollowing units:

Numoer ot fish: thousands
weight by age group in the catch: kilogram
weigyht oy aje ygroup in the stock: kilogram

Stuck piumass: tonnes

Catch weiyht: tonnes

Pmmmmp e mm—m—} mmmmm— ——f m . - —— - ————— = ———————— = ———— +
H H i tishing: naturali maturity! weight ini weight 1in,
i agei. stock sizei pattern: mortality. ojive: the catchi the stock)
$mmm b mm———————— bmmm———— tmmm——————— tmmm—————— $mmm—————— b ————
' 1. 200000. 91 - 00} .201 .00 216, =218
i 21 165746.0) .01 .20¢ .00} AN 470,
' 33 131101.0: .29 .20} .00} wl72} e
' 44 5535901 +25% .200 .on: 1.260] 1.2691
| 54 3¢0¢00.0: e i .20 . 00} 2.004, 2.004
| o1 11321.01 .24, .201 1.00; 2,642 2.642)
H ' 12608.0: « 120 .20 1.00;} 3.528: 3.523%
H 81 19431.0% o Vil 201 1.00; 4,088, 4, NRY.
H 9 (622,01 « 234 «201 1.00: 4,882, 4.8%82]
H 10, 1288.0: 3 .20 1.004 SeoTes o
. B 1618.04 «234 .20 1.00} 6,706 6.704)
HIE 498,01 S a4 1 1.00:% 7.558: 7.55481
H 134 35304 230 « 201 1.000 7.648, /.643,
H 1414 140,03 2 i .20 1.00: 8,660 8,660
T 2385.01 .l3i <201 1.00, 10.008. 10.008.
T Fmmm————— P mm—————— = m—————— Fmmm——————— b ———————— +



Table 5.11

Effects of different Levels of fishing mortality on
catch, stock niomass and spawning stock piomass,

NOKTH=EAST AKCTIC SAITHE

F o m . Cm e - ——— - —— - -} = - - - ———— $rrcmc cmme e e ———— +
H Year 1987 H Year 1988 H Yeaar 1989

bPrmcmet e mmncnt e mccccat e mamm cmee b mrc s st e mcemt e m et mmmm et m———————— T e T e pem—— S
i tac-i ref,; stocki sp.stock, \ Man. | ref,| stock, sp,stock; H stocki sp.stneck:
i tor: Fi biomassi biomassi catchioptim| i hiomass: biomassi catch! biomassi biomass
P —— S Lt A D bl e L e T b - $emm————— Pm—————— —— - ———— e - ——
H s 17} 5871 2211 0iF0.1 L1610 6531 2491 66 7471 2851
H H | H ! 1Fg7 171 H H 831 726} 274,
H H | H | | Fmax. ' .24 H H 1121 6901 255,
H ' | H i | Fed, ¢ #3231 \ ! 142 652 236
B e et A e L T T Tr T SR Sy —— tesmn—— i - P m—————— -+

The data unit of the biomass and the catch is 1000 tonnes.
The spawning stock biomass is given tor 1 January.
fhe reference F is the mean F for the age aroup range from 35 to B8

Z8
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Table 6.1 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries (Sub-area I, Divisions
IIa and IIb combined). (As officialy reported to

ICES.)

Country 1977 1978 1979 1980 1981
Belgium 1 - - - -
Faroe Islands 8 1 - = 206
France 660 3,608 1,142 1,297 537
German Dem.Rep. 17,614 16,165 16,162 8,448 4,614
Germany, Fed.Rep. T 231 11,483 11,913 7:992 4,688
Norway o381 7,802 9,025 8,472 9,249
Poland 115 2,957 261 87 26
Portugal 1,480 378 1,100 271 =
Spain - - 1,375 1,965 930
UK (England & Wales) 6,330 3,330 1,756 1,307 470
UK (Scotland) = ~ = - -
USSR 144,993 78,092 70,451 72,802 81,652
Total 185,873 124,172° 113,620 102,765° 102,372
Country 1982 1983 1984 1985 1‘3861
Belgium - - & = =

Faroe Islands = = = o =

France 841 798 2,970 3,326 2,471
German Dem.Rep. 4,463 3,394 4,168 3,260 1,323
Germany, Fed.Rep. 3182 3395 3,289 3,306 3:561
Norway 10,045 11,083 18,650 20,456 ... 23,215
Poland = = = -~ =
Portugal - - 1,806 2,056 1:591
Spain e 222 25 38 -
UK (England & Wales) 336 182 716 167 110
UK (Scotland) = = = = 14
USSR 112,810 105,459 69,689 59,943 20,694
Total 131,749 1 124,533 101,313 92,5562 52,979

1 o3 :
Provisional figures.

2The total figure used by the Working Group for assessments
(including catches by non-members).
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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 1977 1978 1979 1980 1981
Belgium 1 - - - -
France 149 2 7 1 16
Germany, Fed.Rep. 786 + - - T
Norway 1,181 1,333 1,374 736 543
Portugal 55 8 - 170 -
UK (England & Wales) 1,686 959 462 295 61
UK (Scotland) = - = o =
USSR 13,154 2,575 639 33 1,220
Total 17072 4,902 2,482 1,235 1,847
Country 1982 1983 1984 1985 1986
Belgium = - - - -
France - - - - -
Germany, Fed.Rep. 10 - 1 143 50
Norway 732 580 1,472 2,378 4,319
Portugal - - - - -
UK (England & Wales) 77 48 22 43 32
UK (Scotland) = = = - 3
USSR 1,750 4,023 532 368 1,066
Total 2,569 4,651 2,027 2,932 5,470

1 o &
Provisional figures.
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Table 6.3 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries in Division Ila.
(As officially reported to ICES.)

Country 1977 1978 1979 1980 1981

Faroe Islands 8 1 - - 206
France 478 3:575 1,134 1,296 521
German Dem.Rep. 12,688 12,933 12,439 7,460 2,209
Germany, Fed.Rep. 4,764 11,482 11,913 7,992 4,681
Norway 6,050 6,369 7,637 7,734 8,704
Poland 47 2477 261 78 26
Portugal 1,249 352 1,100 89 -
Spain g - 1,%25 1,500 620
UK (England & Wales) 4,064 2,067 1,195 967 409
UK (Scotland) - - .= - -
USSR 94,639 31,783 29,519 46,762 56,130
Total 123,987 71,039 66,323 73,878 73,502
Country 1982 1983 1984 1985 1986
Faroe Islands - " = - -
France 841 798 2. 510 3,320 2,471
German Dem.Rep. 2,760 2,500 2:570 2,800 252
Germany, Fed.Rep. 3: 1712 3,395 3,288 2,972 3319
Norway 9,140 10,500 12:131 18,062 18,860
Poland = - - - -
Portugal - = 1,134 1 I A 1,213
Spain - = - - -
UK (England & Wales) 259 134 672 120 75
UK (Scotland) - = = s 11
USSR 63,125 82,836 63,342 59,047 19,099
Total 79,297 100,163 91,087 87,654 46,360

"Provisional figures.
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Table 6.4 REDFISH in Sub-areas I and II.

Nominal catch (t) by countries in Division IIb.

(As officially reported to ICES.)

Country 977 1978 1979 1980 1981
Faroe Islands = + - = -
France 33 6 1 — =
German Dem.Rep. 4,926 3,232 3,723 988 2,409
Germany, Fed.Rep. 1,681 1 - - -
Noxrway 150 100 14 2 2
Poland 128 480 = 9 -
Portugal 176 18 - 12 =
Spain - - 250 465 310
UK (England & Wales) 580 364 99 45 +
UK (Scotland) - - - - -
USSR 37,200 43,734 40,293 26,007 24,302
Non-members = 29¢° 4357 124 =
Total 44,874 48,231 44,815 27,652 27,023
Country 1982 1983 1984 1985 1986'
Faroe Islands - - - - -
France = = - - -
German Dem.Rep. 1,703 894 1,598 460 73
Germany, Fed.Rep. - - - 191 192
Norway 173 3 67 16 36
Poland = = =, = =
Portugal - - 672 729 318
Spain 72 222 25 38 -
UK (England & Wales) + - ) 4 3
UK (Scotland) - - - - +
USSR 47,935 18,600 5,815 528 529
Total 49,883 9,719 8,199 1,966 1,149

1Provisional figures.
2As reported to Norwegian authorities.



Table 6.5 REDFISH in Sub-areas I and II.
Nominal catch (t) of Sebastes marinus and Sebastes
in Sub-area I and Divisions IIa and IIb

87

combined.
Species 1977 1978 1979 1980 1981
S. marinus 39,508 31,685 26,475 23,411 20,826
S. mentella 146,365 92,477 87,145 79,354 81,546
Total 185,873 124,172 113,620 102,765 102,372
Species 1982 1983 1984 1985 1986"
S. marinus 16,366 19,260 28,379 29,484 30,127
S. mentella 115,383 105,273 72,934 63,068 22,852
Total 131,749 124,533 101,313 92,552 " 52,979

1 e
Provisional

figures.
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Table 6.6 Sebastes mentella in Divisions IIa and IIb.
Catch per unit effort and calculated total
international effort.

USSR
catch/hour German Dem.Rep. Total effort

trawling (t)

catch/day (t)

(USSR units)

Year 3 3 freezer trawlers ] 3
RT PST RT PST

1965 0.38 - - 41,216 -
1966 0.39 - - 26,008 -
1967 0.37 - - 16,862 -
1368 0.45 - - 12,029 -
1969 0.48 - ~ 14,242 -
1970 0.46 - - 49,817 -
1971 0.38 - - 118,587 -
1972 0.38 - - 75,953 -
1973 0.45 - - 85,289

1974 0.69 - - 100,539

1975 0.95 - - 251,653 -
1976 0.99 - - 271,653 -
1977 0.77 - 190,084

1978 0.63 - 147,002

1979 0.56 - - 155,616 -
1980 0.70 0.91 - 113,363 87,202
1981 0.63 0.95 8.71 129,438 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 0.60 1.00 9.89 105, 327 63,196
1986 0.43 0.68 7.90 53,144 33,606

'side trawlers, 300-600 hp, For 1986 also side trawlers

{SRTM),

Stern trawlers.

1000 h.p., are included.



Table 6.7 REDFISH in Sub-areas I and II.

89

Year-class strength.

Year
class Dragesund (197

International
O-group survey
1) abundance indices

USSR

Young fish surveys1

1961 poor
1962 very poor
1963 poor
1964 stronyg
1965 strong
1966 strony
1967 average
1968 average
1969 very strong
1970 strong
1971 average
1972 average
1973 strong
1974 -
1975 -
1976 -
1977 -
1978 -
1979 -
1980 -
1981 -
1982 -
1983 -
1984 -
1985 -
1986 -
1987 -

159
236

44

21
295
247
172
177
385
468
315
447
472
460
980
651
861
694
851
732
795
702
631

poor

poeor

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

poor

poor

poor

poor

poor

poor

close to poor
strong

poor

'on the basis of the
data of the surveys
is added to the age
from the end of one

abundance of age groups 1+ to 6+ in the CPUE
(published in “Annales Biologiques"). The +
to indicate that the survey was carried out
year into the following year.
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Table 6.8 Sebastes mentella. Average catch (no. of specimens) of different
year classes per hour trawling in the USSR survey in the Barents
and Norwegian Sea.

Year
classes O+ 1+ 2+ 3+ 4+ S+ 6+ 7+ 8+ 9+ 10+ 11+

1
i
1
¥
L]
'
1
1
t
]
]

1965 - - - - - - - - - - - 0.4
1966 - - - - - - - - - - 3.0 -
1967 - - - - - - - - 1.7 - 0.3
1968 - - - - - - - 16.2 - 1.5 0.3
1969 - - - - - - 43.4 - 8.7 2.2 3.1
1970 - - - - - 85.8 - 19.8 34.9 119 -
1971 = - - - 22.7 -~ 19.5 51.9 18.0 5.7 -
1972 - - - 9.4 - 6.7 57.6 12.3 6.7 -
1973 - - 0.6 - 4.3 37.3 8.6 5.6 - -
1974 - - 4.3 - 4.9 22.8 4.8 4.8 - -
1975 - 7.4 - 1.7 6.4 2.4 35 5.0 - - - -
1976 7.0 - 84 1.2 2.5 6.8 4.9 5.0 - - - -
1977 - 0.2 0.2 0.2 0.9 5.1 3.7 - - - - -
1978 0.8 0.02 0.9 1.0 5.0 3.8 - - - - -
1979 - 1.9 14 3.8 2.3 - - - - - -
1980 0.3 0.4 2.0 2.5 - - - - - -
1981 - 2.2 3.9 - - - - - - - -
1982 19.8 13.2 - - - - - - - - -
1983  12.5 - - - - - - - -
able Sebastes mentella.
Results from the analysis using RCRTINX2
for estimation of recruitment.
No. of points
Year class Adopted Log S.E.
S 4 3
1974 n.a.' n.a. (424) n.a. n.a.
1975 n.a. 288 284 288 0.50
1976 209 202 175 209 0.50
1977 126 51 5% 126 0.74
1978 131 132 125 131 0.51
1979 65 68 65 65 0.54
1980 n.a. (181) 147 181 1.12
1981 n.a. n.a. 144 144 1.06

Recent weighted mean = 164 -
"Not adopted.



Table 6.10

Title : SEBASTES MENTELLA IN FISHING AREAS IIA AND I8

At 16,30.29 22 SEPTEMBER 1947

rrom 7/ to 36 on ages 6 to 18

with Terminal F of .400 on age 13 and Terminal S of .600

Initial sum of sguared residuals was 319.582 and
rinal sum ¢t squared residuals is 169.814 after 95 iterations

Matrix of Residials

Years (7/¢038 (8179 /9781 80/31 31/32 B2/85% 83/84 34/85 85/86 WTS
Ajes
ol 7 =9.21% 2125 36/ 1.0/8 2.4%1 =515 1.490 =4,435 1.007 ~2.867 .NA3
/8 =2',155 1.061 1.181 1.314 (I .833 -, 461 =2,134 1.514 Nan <210
3/ 9 =993 /65 429 <465 «3/3 « 725 =215 =35299 =125 .Nan 421
9710 506 969 LT 74 P A 357 562 -.0146 =1.005 o I 040 5472
10711 (23 « 356 <451 . 132 « 243 724 ~s 218 - 842 244 < 04N LR Y
1 1 Jir Al 174 095 -.N4o 294 -.141 L1465 «S4)D -,275 - 261 w157 06N 1000
12715 1.201 - 11)3 500 it 8 049 -.026 ol 14 2 b} =198 .N4n 687
15/14 26U -.540 .224 -.699 -.078 - 575 -.297 1.033 -.253 .N4n 2612
14/15 -. 005 -.059 -.629 - S72 -+ 185 ol 15 -.N34 P30 -.369 . 040 «514
15716 -2581 ~.518 =1.549 =097 -.558 -.595 .20 YA -.255 040 L4334
16/ 1¢ ~e962 =526 - 9.0 .256 -2 8935 =« (86 431 1.1309 -.521 LN4N 430
17718 -.655 =1,219 =1.454 -, 248 -.924 -.614 .RL9 .554 -.372 LNan L4NR
<001 001 .N01 . 000 . 000 000 . NNY . N0 - 100 -7.3%50
AlS « 100 . 100 « 100 . 100 « 100 1.900 1.000 1.000 1..009

Fisning Mortalities (F)

(/ 78 79 R0 81 82 83 24 35 &h
f-values .9470 6552 . 6052 . 5554 «5290 . 6675 7914 «6R75 1.0752 4000

Selection-at-age (S)

6 7 8
S~values -0010 .N096 L0490

L5

9 10 11 12 15 14 15 16 17 18
5-values <0954 2344 5720 .5985 1,0000 11,0716 1,230y 1.2134 1.N657 .6009




Table 6.11 VIRTUAL POPULATION ANALYSIS

SEBASTES MENTELLA IN FISHING AREAS IIA AND IIB

FISHING MORTALITY COEFFICIENT UNIT: Year-1
1977 1978 1979 1980 1981
6 . 000 . 007 015 . 007 010
/ .005 .N63 .N60 034 .022
3 <049 « 165 . 109 091 . 045
9 158 191 54 +139 « 113
10 «371 <210 «178 o172 «198
n 487 + 211 +227 <170 +223
12 «B836 <206 <314 « 240 «290
13 700 247 405 248 .382
4 «?18 «233 274 244 400
15 70N L4604 ST «390 voxy
16 6473 459 430 - 605 .292
17 JT47 466 . 485 . 885 348
1% 564 «495 919 1.778 . 952
19+ 568 495 919 1.774 952
C10=150 <0635 «2/79 266 244 306

NATURAL MORTALITY COEFFICIENT

1982

.000
L0190
.039
nee
.26%
337
400
.543
b2
.571
.55¢7
L6830
.610
L610

T4

1983

. 001
.nnz2
.027
043
. 125
L2564
« 504
.826
«998
14313
1.361
1381
« 891
. 891

<670

19%4

.0nn
.0
.N16
« 932
.NRY
<20
L470
1.091
1.368
1.409
1.426
LR62
.378
378

76

1985

.N02
062
N84
.138
« 345
2523
. 694
906
673
.780
. 829
S e
427
427

653

<14

1986 1981 =85

. nnn4 .0N3

.NN3 =5
.018 .N4?
051 .N91
151 «2N5S
170 31
.29 472
546 .750
421 782
287 . R82
242 893
309 21
« 167 . 651
167 <851
-311

26




Table 6.12

SEBASTES MENTELLA IN FISHINS

VIRTUAL POPULATION ANALYSIS

STOCK S1ZE IN NUMBERS

3 10MASS

TOTALS

ALL VALUES AKE GIVEN FOR

x ~ O

9
10
1
12
15
14
15
16
17
14
19+

TOTAL WO
SPS NG
Tor.81om
SPS BIuM

1977

575825
500701
375801
240206
176145
154 662
V9562
69112
5894>
26155
12684

9670
13268
33555

2322095
260175
670594
162011

JNIT:

1978

415750
519217
450754
521906
185580
109995
74361
58972
51067
10190
11749
5799
4144
(324

219500#
185129
605435
1022682

UNIT: thousands
tonnas
1 JANUARY
1979 1980
265497 165485
3571615 234968
441147 31677
345986 357792
240587 263453
136758 182118
80631 95153
51331 53310
26470 310006
211381 18203
105385 15668
6715 6112
3407 3742
11415 5175
2NIN37rN 1752934
207602 2213635
524211 502119
115528 1148192

AREAS IIA AND IIB

1981

991353
146913
205562
261642
281831
204491
139067

69881

37636

21982

11157

(145
2283
3244

1492564
360463
464590
176253

1982

41774
33813
139080
177877
211365
2109171
147823
94615/
43158
22822
14164
537
4947
9582

1203203
379063
429105
179170

1983

32077
37794
79550
115162
1438957
146331
135n93
39661
494792
24365
11667
/1347
5634
1190

880312
325043
311388
157652

1984

16297
290N6
34116
79091
9nNL4
113925
1026978
73853
355n9
16505
5929
27n7
1721
1572

6N6973
233411
2n2n9y
1n1972

1985

46796
14746
26213
30370
A1419
31143
R66359
58106
22441
3179
3651
1289
1034
157

LL2183
169001
152890

77928

1986

76354
42250
12809
21810
22782
59365
435378
59150
21252
10359
3392
1443
545
456

355495
119742
1N 3989
55945

1987

69060
38119
11380
18747
17723
310061
29359
20516
12624
70%4
2409
939
766

€6



Table €.13

SEBASTES MENTELLA IN FISHING AREAS IIA AND

CATEGORY: TOTAL

CATCH IN NUMABERS

1977

6 ]
/ 2414
8 170175
v 35454
10 5210¢2
11 4961 /¢
12 535954
135 3524¢
14 19095
15 12605
16 5096
17 4Bk
18 5437
14 315>
20 3941
21 2955
2e 2531
25 1002
24+ 522

TOTAL 3505766

UNIT:

1978

2905
30154
65162
55591
35569
17909
17242
92170
(410
2456
4154
2134
1545
666
1061
4es
308
501
1538

255202

thousands

1979

3635
20497
43555
46996
30469
26294
2071/
16541

6N59

558y

3465

2465

1964

171y

1906

1762

560
524
108

239625

1980

1065
7412
26296
44131
406441
27089
19950
11172
6400
5607
6801
3441
5001
1406
196
145
145
27

2t

205352

118

1981

932
3000
8620

26716
45290
59206
33594
21178
11853
6033
2697
2172
1344

632

&nz2

359

17

0
0

207350

1982

5

854
4775
12554
47348
57134
46529
37751
15506
9492
5730
3364
2160
1624
1191
601
344
258
/6

247420

1983

20

86
1987
4576
16695
31310
51099
45307
29973
17132
3367
5238
2055
505
B9

79

n

0

n

217498

1924

34
525
21n6
(969
22N92
30763
47096
25463
12002
4336
1499
517
127
Q4
251

n

n

n

160879

1985

98
571
20N9
4949
17096
31564
41511
33190
10519
4243
1971
658
343

wn
223233039 N

148774

1986

29
116
213

1037
3044
5854
10581
15750
6971
2466
696
386

80

22

2N

1

47290

76




SECSASTES
CATEGOXY:

MENTELLA 1IN

TOTAL

FISHING

MEAN WEIGHT AT AGE IN THE CATCH

24
¢l
22
&3
24+

1977

168
» 135
225

1978

. 163
183
.225
311
. 567
Lb52
«503
611
609
ST
.821
.872
«910
]
- 985
1.056
1.124
FL123
1.215

1979

« 107
<155
.200
wee
«310
S04
J4r2
.56%
« 715
. 898
934
1.024
1.050
1.070
1. 129
1.150
i I )
1.200
1.220

UNIT:

1980

107
+ 158
.200
veSe
310
374
J4l2
.568
= L
. 898
<934
1.024
1.050
1.076
1129
1.150
1.1/5
1.200
1.220

AREAS IIA AND IIB

ki Logram

1981

. 102
L1338
- 188
seIL
-310
364
. 440
560
. 580
.823
906
St )
1.050
1.076
1.129
1150
1.1/75
1.200
1.220

1982

.102
RET
L138
.252
L3100
L364
<440
.560
L6301
828
.906
L970
1.050
1.076
1.129
3 Jiss i)
1.175
1.200
1.220

1983

« 102
.138
. 188
e 4
310
32N
400
466
563
5 430
. 992
1.126
1. 149
1.209
1.217
1.360
1.390
1.400
1.450

1984 1985
« 102 . 102
.105 2035
. 165 . 167
212 w1,
. 283 303
+ 358 o352
«385 420
438 481
. 5N2 . 564
.566 .673
.71 . 809

. 861 1.014
966 1.069
14209 1.160
1217 1.217
1.360 1.360
1.390 1.390
1.400 1.400
1.450 1.450

1986

102
o el
. 137
.218
.301
#3335
448
=219
«581
648
« 845
.948
1.056
1.160
1217
1.36N0
1.390
1.400
1.450

S6
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Table 6.15
VIRTUAL POPULATION ANALYSIS

SEHASTES MENTELLA IN FISHING AREAS ITIA AND TIB

FISHING MORTALITY COEFFICIENT UNIT: Year-=1 NATURAL MORTALITY COEFFICIENT = <10

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1981-35

6 .N0N .007 015 .0n7 .N1n . 000 .00 .nnn .0n2 .NNN165 .0N?

/ . 005 .N63 .16J 034 .022 .010 . 002 .NN1 .N0S .N0216 .0NN8

3 049 165 109 L 091 045 039 .nN27 .N6 N84 .nn21 .na2

9 .15% <191 . 154 139 «113 077 .N43 .N32 . 187 .N51 «N91
10 31 210 178 o172 .198 .58 2125 .N89 . 345 +1951 «ens
11 43/ «211 . 227 «170 «225 «33¢ . 254 21 <523 .170 + 311
12 836 276 L34 . 240 « 220 400 .5N4 L470 694 .294 LA472
15 « /00 . 237 <405 243 . 382 #5643 -826 1.191 .906 .546 75N
14 AR 252 274 244 40NN 472 .998 1.36R 673 421 .782
15 /0N 404 <197 «390 «339 571 1.313 1.409 780 <287 .882
10 L6473 459 430 L6005 «292 987 1.361 1.426 . 829 242 .893%
17 67 <466 4385 « B85 . 348 « 630 14351 . 862 762 329 «791
14 5645 495 +919 1.778 + 932 610 . 891 S A 427 167 «851
19+ «56% <495 919 1.778 952 610 . 891 378 427 . 167 . 651

(19-15)4 635 o9 266 244 306 432 670 : 2th 654 312



Table 6.16

VIRTUAL POPULATION ANALYSIS

SEBASTES MENTELLA IN FISHING AREAS ITA AND 11IB

STUCK SIZE IN WUMBERS

310MASS

TOTALS

ALL VALUES ARE GIVEN FOR

13
12+

TOTAL NO
SPS N0
TOT.B810M
SPS BIuM

1947

575825
500701
37053801
241206
176145
154662
99562
69112
33945
26155
12653
9670
13263
555553

2502093
260175
670394
162011

JNIT:

1978

415750
519217
450754
521906
185580
109995
14361
54972
51067
17190
11749
5999
4144
(824

2195008
135129
605435
102263

UNIT: thousands
tonnes
1 JANUARY
1979 1980
263497 163453
371615 23496¢&
4411470 316771
345986 357792
240587 268433
156058 182118
80630 93153
513541 53310
26470 31006
21741 13205
10585 15668
6715 6112
3407 57642
11413 5175
2010370 1752934
2N7672 2213635
524211 502119
115328 118192

1981

99014
146913
205562
261642
281831
204491
159067

69 8R1

37636

21982

11157

7743
2283
3244

1492445
360465
4645738
176253

1932

41794
83705
130080
177897
211365
209171
147823
94157
43158
22822
14166
7557
4947
9542

1203114
379062
429092
199170

1983

32209
37812
79452
113162
145957
146331
135093
89661
49482
24365
11667
7347
3634
1190

880363
325040
311 8#85
157651

1984

130980
27125
34132
700Nn2
93044

118925

1N2 698
758553
35509
15505

5929
2707
1721
1572

721702
238404
213791
101971

1985

62538
118516
26321
30384
61339
81143
B 6639
58106
226441
3179
5651
1289
1034
157

561737
170028
168502

78064

1986

134707
56494
10 6695
21907
22795
59293
4353%
59150
21252
10359

3392

1443

545

456

552024
112693
129614

56343

1987

n
167112
51007
96339
18837
17235
29995
29359
20516
12624
N34
2407
939
766

L6
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Table 6.17

List of input variables for the ICES prediction program.
SEBASTES MENTELLA IN FISHING AREAS IIA and IIB

The retuvrence F is the mean F for the age group ranje from 10 to 15

The number ot r2cruits per year is as follows:

Year Recruitment
1937 144000.0
19%3 1o4000.0
1987 164000.0

Data are printed in the following units:

Numoer ot tish: thousands
weignt oy age group in the catch: kilogram
Wweight by aje group in the stock: kilogram

Stock biomass: tonnes

Catch 4eight: tonnes

FPommm et e e e - ——— ———————— — e ———————— o ————— -——
H ' v fishing. natural,: maturity:. weight in| weight in|
{ aje, stock size, pattern; mortality. ogive; the catch| the stock.
Pt mm e mm——— s m s e m———————— —————— ——— e m e ————————
¢ 6% 144000.0% -000165: a8 .00: L1021 L1028
doovi 1sr102.0: -00216 ¢ 103 .01: 1273 -1271
St 51907.04 0021 | .10 .03} L1521 L1521
b o 96539.0: -05 : i H .10} .216! 2164
T T 138837.04 - 13 - .10 L1914 L3021 302
1 e 17¢35.00 -17 : .10} .28 -352% 352%
v A& 29795.04 -29 : L108 .58; L4354 &340
3 1S 29559.04 55 - 30 .79! 4951 .495
I Y- 20510.0; -42 : 108 .91 .572: .S572%
¢ 1538 12024.0: -29 ' .10 97 .661) .661)
i olos /054.0; -24 2 108 1.00; .B27: .827:
T VL 2409.0: -33 3 10¢ 1.00; .981; .981:
o188 v39.0: -17 H .10 1.00: 1.002: 1.062;
.19 (66.0: <17 : 108 1.00: 1.160; 1.1601
P - ———— P m———————— T -

Table 6.18 Sebastes mentella. Catch projections for 1988 and 1989.

1987 1988 1989
Stock Stock Stock
biom. Management biom. biom.
(6+¢) SSB F(10_15) Catch option (6+) SSB F(10~15) Catch (6+) SSB
134 53 0.13 ¢ | Fy 4 156 60 0.14 10 179 67
Flax 0.27 19 170 59

Foe 0.31 21 167 57




Table 6.19 Suit UF PrROVDUCTS CHELK

SE3ASTES MAXINUS I rISHING AREAS I AND [IA
CATEGORY: TUIAL

CAlLH I WUGBERS UnIT: thousands
1965 1766 176/ 1968 1969 1971) 1971 1972 1973 1974 1975 1976
5 0 n n (¢ n 4] n n n b} 3 n
' 0 0 J 0 0 n n n n n n n
5 J 0 0 0 8] 0 n n n 0 0 530
[5) ) b} 5 n n n n n n n 9 2 R84
/ 0 (o) a 0 0 4] n n n ol n 5719
o 0 n n 0 n ) n n n n i3] 12162
9 0 0 0 0 (4] ] n n 0 g A 11250
10 8} 0 4] 0 0 n n n n n R 7515
11 0 n n n n 0 n n 0 n 1 5963
1< 256 41 bl 43 59 62 Lb 261 591 3R/ 474 sNNa
15 522 118 9% 3¢ 35 122 41 332 570 455 4558 16864
14 819 579 194 74 97 229 1n7 6354 913 1049 1642 2670
15 15351 865 4006 165 209 444 259 1157 1527 2079 29%4 2991
(] 35405 2952 1565 550 666 1252 a6 25674 3265 S479 7327 HTT75
il 1529 /57 219 564 556 125 594 126i 164641 257 355% 27N7
1 ¢521 2753 1556 611 954 1134 935 24 2157 4154 5437 5938
19 2251 il 1695 6134 2R3 99/ Q9N 2N46 1892 3528 44n? s417
2y ) 505 3510 151 225 145 185 3&5 342 534 775 614
24 2225 YA 1459 €519 1456 1N05 858 1432 1420 2357 2A20 2475
2 lodn 1687 751 555 1084 750 595 1192 K49 1373 1721 1529
2o 755 2158 116/ 595 1518 921 e 1251 1125 152¢ 1813 1814
L4 1 741 1924 1241 12006 2259 Y3 1125 1121 124 % 11035 1432 1672
] D53 2611 396 995 1845 (16 (e 4o 384 mn’ 931 1104
24 05/ 215 723 a47 1667 625 644 525 729 551 $17 918
20 406 406 504 6ht4 1562 526 426 429 568 367 n1 8?22
2ut 324 405 452 614 1053 S47 431 i SN§ 332 SA7 624
TOTAL 22604 226431 15959 9264 16245 100944 964/ 14395 2002 ¢ 22831 58259 K739

66



Table 6.19

2
lo
/
23+

FTOTAL

19¢/

30
423
1857
1351
1621
4179
4020
450
2554
3306
I+ bN4
4242
2534
6072
2372
3462
31105
Jub
2400
1100
1404
13113
v23
772
606
or/

62240

(cont'd)

931
515
20053
278k
545%
0404
53410
2569
5067
271y
1953
17146
342
491
411
241
175
155
141

39312

19/9

PAR)
5422
5276
5554
1726
2212
2237
1314
257

959

745

952

675

631

5641

23y

21542

1940

n

n

10
1"
13

L 14
140
352
517
(63
571
256%
5677
550N¢e
1075
2341
1564
15350
182y
10410
1507
963
519
385
341
39

24790

1941

n

n

10

/
125
225
434
70
845
1224
952
1704
25N2
2435
863
2599
1274
1457
1392
(54
1007
5510
40¢
273
41
36

21710

1942

816
214
1961
2364
2636
1335
1939
174
1309
2121
92/
715
355

13925

19835

S QDI

x

36
249
581

155¢%
2186
731
2241
1314
11n9
1803
864
6435
929
656
924
330
n

10112

1784

= Jhe Joe Vs Tha TS M= B B

1009
1M
601

1625

1425
7m

4572

1624

2176

4551

1475

2597

1651
325
702
225

(1)

2400x

1985

DTSN

64
LEN
1009
2697
5720
550N
2275
4421
26352
1318
2242
1168
C )
10906
162
161

n
0

52332

001L



Table 6.

Title :

At 09.58.05
from 77 to
Wwith Terminal F of

Initial

20A

SEBASTES MARINUS IN FISHING

sum of squared residuals was

25 SEPTEMBER 1987
86 on ages 11 to 23

AREAS I AND IIA

.150 on age 18 and Terminal S of 1,000

final sum of sguared residuals

Matrix of rResijduals

Years
Ages
11712
12715
15/14
14715
15716
10/ 1¢
1/7/18
18/ 19
12/20
20/21
21/ 22
22/25

wrls

718

1.952
-.064
031
-.140
-.277
=.201
280
-.558
A0
-.493
534
514

.000

100

78179

1.315
.264
.354
.516
L1564

-.099
624

-.539

-.206

=c495

-.958

-1.490

<00

.500

Fishing Mortalities (F)

F-values

7
2736

78
.2256

Selection-at-age (S)

S-values

S-values

11
-~ 0089

14
«2447

12
.0704

15
4691

79/80

«059
-.036
-.142

.196
~,228

- 149

L4642
=-.250

.200

<179
~hel
=738

RGGD)

500

79
- 1390

15
0761

16
«5991

is

148.971 and

57.217 after 145

8n/81

.872
il
-.273

. 229

LT

365
-.N36
-095
-.359

« 150
-.231
o223

.00

=500

80

. 1093

A7
«3129

31/82

1.928
.2538
2213
.074

-.071

-. 285
.061
L1640

299

-.019

-.601

=102

.nnn

«500

81

.085%6

18
1.0000

82/83

2,202
. 660
.898
.399

-.308

~a 125
.00%

~+523

-.472

~.314

-.467

122

.00n

1.000
32

.N768

19
L7544

iterations

83/84

-.935
123
L4389

-.186
L5378
L675

-.371
.204

-.195

-.5906

-.335

=774

. 0990

1.000

83

.04 66

20
.8495

34/85

-4 ,113
= 730
=1.312
-.822
=5 476
-«336
.058
1.004
761
1.292
1.384
1.301

.000

1. 000
84

.06356

21
1.6714

85/386

.565
-.051
=59

«116

.080
~2299
-.269
~«258

=t 7 %
-.256

461

.820

.N00

1.000

35

. 1605

22
«B459

86
.1500

2
1. 0000

.0nn
.nnn
.00
.00n
.NNN
.00
NN
.00
. nan
.00n

000

1.986

WTS

.125
.602
_401
.62%
.000
724
.779
496
.640
426
L343
.286

Lot



Table €.20B

TigLe

SEBASTES MARINUS IN FISHING AREAS I AND I1A

At 17.17.50

from

with Terminal F of

Initjal sum of squared residuals was
rinal sum of sguared residuals is

Matrix of Residuals

Years
Ages
11712
12/13
15/ 14
14715
15716
16/17
1//18
18/19
19/20
29/ 21
21722
22/25

Wis

re ‘to

1

23 SEPTEMBER
86 on ages 11 to 23
500 on age 18 and Terminal S of 1.000

777178

1.464
-.096
.032
-.204
—.266
=.204
. 197
-.659
. 567
-.343
654
631

=-.0m

. 000

/8779

867
L244
«319
465
<176
-.095
543
-.425
-.195
-.394
—-.834
-1.374

000

1.000

Fishing Mortalities (F)

F-values

77
2675

73
2428

Selection-at—age (S)

S-values

S-values

1
. 0299

14
. 3642

12
L1326

15
L6177

1937

79/80 80/81

“s391 426
-.054 “. 891
*310S =-.301

48 185
=203 279
«153 374
«358 -. 119
-.144 .0N9
.203 =357
265 260

331  =.149
=.655  =~,124

N0y . 000

1.000 1.000

79 R0
L1665 457

13
1278

16 17
« 7565 3687

191.075 and
53.920 after 121

81/%2

1.484
L247
<156
.01

-.045

=, 276

-.025
.239

-s196
.053

-.526

-.007

. N0ON

1.000

81

1229

18
1.0000

82/85

1.75¢
647
«871
.356
=381
=, 119
=078
-.427

-.477

-.242
*3399
-.029

«N00

.000n

82

L1281

19
L1762

iterations

83/84

=1.574
.1138
L)
Sve2h
407
690
~.459
.305
-+ 198
-:534
-.262
N

« 009

1.000

83

.N867

20
. 8082

54/85

=4.501
-.684
-1.308
-.860
=5 159
~+30
-.051
1.090

.728
1.237
1.433
12387

. 0N0

1.000

84

+1.331

21
1.6N86

85/%6

L2664
.n70
-.090
.105
.092
-.223
-.366
-.2n7
144
=,312
14
.857

- 0N0

1.0010

35

L4039

22
. 3251

86
.5000

23
1.0000

.000
.nnn
.000
.nnn
.000
.nnn
.non
.nnn
.000
.non
.non
.nnn

.N00

zolL



Table 6.20C

eite

At W7.25.57

frrom

with Terminal F of

Initial sum of sqguared residuals was
tinal sum of sguared residuals is

Matrix

Years
Ages
11712
(P
15714
14715
15716
1o/17
177138
18719
19720
2)/21
2Nk 22
2¢2/25

ATS

SEBASTES MARINUS IN FISHING ARFAS I AND TIIA

25 SEPTEMBER 1987

A A 86 on ages 11 to 25

of Residuals

77/78 78/79

1.6484 .8385
-.080 .259
<045 « 350
=195 471
-.260 o179
=195 =087
«199 « 544
-.439 - 424
568 -.194
-o392 - 404
« 647 -«837

.630 -1,580
.02y .N26

1.000 1.000

Fishing Mortalities (F)

77 73

t=values .2420 =133

Selection-at—-age (S)

11 12

S-values 0244 - 116%

15

14
S=values 23429 3927

79780 80/81

P 440
-.039 -.478
-. 164 = ede
- 154 134
e 202 .278
.161 578
. 354 =121
-. 145 .006
204 =+358
254 2438
-.338 = 198
-.659 -.128
LN17 «N10

1.000 1.000

79 30
L1419 .1207

13
L1166

16 17
. 7334 3645

.300 on age 18 and Terminal S of 1.000

163,775 and
54.524 after 71 iterations

81/82 82/85% 83/84

1.497 Vrel =363
.259 661 o i
. 194 - 380 472
mLECR 339 -.225

=. 046 =282 405

~alT3 -.114 690

-+ 027 =079 - 469
S S0 -.423 .298

=s 197 -b/8 -.200
L0642 -.255 -.543

=.5564 -.405 =s273

-.N2 e 033 -.68%
003 -. 002 -.006

1.009 1.000 1.000

81 82 83

.1036 .N996 .N655

18 19 20
1.0000 .7805 .8210

B84/%5 85/386

=4.519 «199
-.704 .010
=§.,399 -« 134
- .R64 .089
=, 159 -098
-.314 -.257
-.0644 -.361
1.089 -.185
. 728 157
1.311 w2 D2
1.435 472
N 3TH . 885
-.00n7 -.N02

1.000 1.000

84 85

.N972 L2744

21 22
1.6178 .R237

86
.50010

23
1.0001

.017
N5
« 013
.N11
.01n
010
.Nn9
.N0Y
.NN9
.nng
.Nn3
.Nn9

.127

WTS

127
614
<406
.630
1.000
130
o775
.5N6
<647
439
.350
9%

€01



Table 6.21  y[RTUAL POPULATION ANALYSIS

SEBASTES MARINUS I FISHING AREAS I ANuv 1IA

FISHING MOKTALITY COEFFICIENT UNIT: Year=-1 NATURAL MORTALITY COEFFICIENT = .10
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

11 .03 .01 .00 .01 .02 <01 « 00 .00 .01 301
12 .05 .03 .01 .01 .02 N2 .00 .M .05 .N3
15 .05 .05 .02 «01 .02 N2 N1 . N0 04 N6
14 .08 .12 N7 +05 N4 05 .M N2 13 17
15 .12 <16 N9 .09 06 07 04 .Né .18 27
16 15 .18 1 .12 07 N7 N7 N5 .18 82
17 <09 .03 16 04 .04 N4 N3 «N3 .09 12
16 .16 .16 .08 CaLiLt) « 11 .10 .n9 .18 XA 39
19 17 «16 « 13 N6 .07 N6 .N8 N7 «13 «22
20 08 .1 b .09 .08 N8 N7 313 +10 Cak
2 .32 <13 20 <18 .12 .14 .14 4N «21 23
2 51 07 w15 .12 N9 410 207 ;15 15 .Nn6
25 o2h 13 .22 2/ «15 <1 .N8 27 «13 N7

24+ 26 A4 .22 .27 .15 i .08 L2 13 .07

¥olL



Table 6.22

VIKTUAL POPULATION ANALYSIS

SEBASTES MARINUS IN FISHING AREAS I AND IIA

STUCK SIZE IN NUMBERS

ALL VALUES

1
12
%3
14
15
16
17
18
19
21
21
27
25
24+

TOTAL wNO
SPS no

UNILT:

thousands

AKE 5 IVEN FOr 1 JANUARY

1904

79411
75015
57316
54908
47921
45154
30547
24484
203825
15204

9107

46453

(143
21235

490975
2243525

1978

6090/
69611
64733
497452
45652
58294
35076
25387
18866
153885
11086

5957

3091

0/0

451045
206564

1979

61532
54526
61083
55925
395483
35227
2936/
29297
19437
144639
12912

5402

5027
16164

4426433
209620

1980

62843
55538
48650
54401
47349
52672
28498
24660
24408
15508
113838

9560

5691

7990

452156
210724

1981

50426
56571
49523
435477
46973
39349
26236
24766
20090
20789
12768

8568

7663

9945

425945
217147

1982

28635
51120
49843
43905
50720
4N125
33245
22914
20131
16967
17426
10231

(055

5407

334723
2112210

1983

29795
25740
45480
44326
3/863
31 RB4
35802
28813
13844
17099
14109
13753
8377
36986

386871
241530

1984

2NN87
26952
25208
40915
30556
32969
26775
27795
25941
158n2
14418
11054
11625
15219

330314
221151

1985

8829
18176
24198
20904
36450
34249
28477
23559
22619
20120
12281

8733

8601
11724

278921
206314

1986

209110

7926
1561n
20936
16353
27551
25958
236N6
17121
17967
16478

3985

6793

4280

230473
165091

1987

18782

6934
13330
15961
11299
19945
2Nn8ng
14448
12473
14487
11846

7659

9328

SolL
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Table 6.23

SHLT Forecast : Sebastee Marinus

recrult weilghts .30

YEAR CATCH RECRT

:

40

W'TD
INDEX

e e = S N

-30

Y/RBR
RATIO

«39
.30
- 30
« 30

HANG~
OVEFR

-7Q
« 2
470
e (]
« 70
)
- 70
20
- 70

<70
" 70

G-M =

EST'D
FROD'N

kG
1e
16

4
26
49
a1

.00

EST'D
sac.

EXPL
BIOMASS

107
a7
7
70
53
€3
o5
97

100

Qe
o



Table 7.1 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries (Sub-area I,

107

Divisions

IIa and IIb combined). officially reported to

ICES.)
Country 1977 1978 1979 1980 1981
Faroe Islands 21 = 3 = 8
France 0= = = = =
German Dem.Rep. 8,176 4,611 3,488 2,080 1358
Germany, Fed.Rep. 148 321 481 303 128
Norway 4,217 4,082 2,843 PR 4,201
Poland 224 544 106 = -
UK (Engl.& Wales) 1,059 407 59 26 9
UK (Scotland) = = = - -
USSR 15,045 14,651 16,318 7,670 9,278
Others = 1 243 48 38
Total 28,890 24,617 W7 302 13,284 15,018
Country 1982 1983 1984 1985 1986"
Faroe Islands &= Ca =] = =
France 8 67 138 239 13
German Dem.Rep. 1,153 1.:943 2,089 3,807 2,659
Germany, Fed.Rep. 18 130 76 193 59
Norway 3,206 4,883 4,376 5,464 7% 852
Poland = = o < -
UK (Engl.& Wales) 10 2 23 5 10
UK (Scotland) = = = = 2
USSR 12,394 15152 15,181 10,237 12,200
Others = - = = -
Total 16,789 22, 147 21,883 19,945 22,755

1 IS "
Provisional figures.
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Table 7.2 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries in Sub-area I. (As
officially reported to ICES.)

Country 1977 1978 1979 1980 1981
Germany, Fed.Rep. 1 - = = 19
Norway 1:371 1,148 727 490 641
UK (Engl.& Wales) 541 232 36 12 5
UK (Scotland) = = = = =
USSR 360 211 182 100 564
Others = = = = 1
Total 2,273 1,591 945 602 1,230
Country 1982 1983 1984 1985 1986
Germany, Fed.Rep. - - - - 1
Norway 505 490 593 602 936
UK (Engl.& Wales) 8 1 17 1 5
UK (Scotland) = = = = 1
USSR 200 196 81 122 615
Others = = - - -
Total 713 687 691 725 1,558

1 o ;
Provisional figures.



109

Table 7.3 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries in Division IIa. (As
officially reported to ICES.)

Country 1977 1978 1979 1980 1981

Faroce Islands 21 - 3 - 8
France = = = o o
German Dem.Rep. 1,641 1,398 787 570 18
Germany, Fed.Rep. 22 321 481 303 109
Norway 1,446 2,084 2,051 23529 35 077
Poland 95 197 4 - =
UK (Engl.& Wales) 211 82 1 9 4
UK (Scotland) - = - = =
USSR 6,960 8,809 6,929 2,014 2,031
Others = 1 21 48 37
Total 10,396 12,892 10,287 5,473 5,284
Country 1982 1983 1984 1985 1986
Faroe Islands - - - - =
France 8 67 138 239 3
German Dem.Rep. 3 14 189 82 55
Germany, Fed.Rep. 18 130 76 172 42
Norway 2,487 4,257 3 P03 4,791 6,733
Poland - - - - -
UK (Engl.& Wales) 2 1 1 2 5
UK (Scotland) % - - - 1
USSR 2,459 5,031 5,459 6,894 5,553
Others = = - - -
Total 5,047 9,500 9,566 12,180 12,402

1 s :
Provisional figures.
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Table 7.4 GREENLAND HALIBUT in Sub-areas I and II.

Nominal catch

officially reported to ICES.)

(t) by countries in Division IIb. (as

Country 1977 1978 1979 1980 1981

German Dem.Rep. 6,535 2,213 2,701 1,510 1,340
Germany, Fed.Rep. 125 - - = =
Norway 1,400 850 65 138 483
Poland 129 347 102 - =
UK (Engl.& Wales) 307 93 12 5 -
USSR 7,725 5,631 3,200 5,556 6,681
Total 16,221 10,134 6,080 7,209 8,504
Country 1982 1983 1984 1985 1986
German Dem.Rep. 1,080 1,899 1,900 3,725 2,604
Germany, Fed.Rep. = - = 21 16
Norway 214 136 80 71 143
Poland = o = & =
UK (Engl.& Wales) + + 5 2 +
USSR 9, 735 9,925 9,641 3221 6,032
Total 11,029 11,960 11,626 7,040 8,795

1 e S
Provisional figures.



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

catch/hour
trawling (t)

USSR

Norway
catch/hour Avera

Total effort

ge (in

'000 hrs

Year 5 = trawling (t) CPUE trawling) CPUE 7+
RT PST
1965 0.80 = — 0.80 = =
1966 0.77 = = 0.77 - )
1967 0.70 = 2 0.70 T #
1968 0.65 2 i 0.65 - =
1985, "0.,83 = = 0.53 = -
1970 0.53 &= ~ 0.53 169 0.50
1971 0.46 = = 0.46 172 0.43
1972 0.37 = = 037 116 0.33
1973, 0. 37 = 0.41 0.39 A, 0.38
1974 0.40 = 0.34 0.36 105 0. 33
1975 0.39 = 0.40 0.40 55 0.38
1976 0.40 = 0.34 0.37 97 0.34
1977 0.27 = 0.34 031 93 0.26
1978 0.21 = 0.22 0.22 142 0.18
1979 0.23 = 0527 0.25 69 0.18
1980 0.24 Q:33 0.33 0.29 46 0.25
1981 0.30 0.36 0. 35 033 45 0.24
1982 0.26 0.45 0.40 0.33 51 0.29
1983 0.26 0.40 0. 39 0.31 72 0.26
1984 0.27 0.41 ©..33 0:29 75 0.24
1985 0.28 0.52 0.36 0.32 62 0.27
1986' 0.23 0.42 0..35 0. 29 78 0.25
'provisional.
?side trawlers, 300-600 hp. From 1983 onwards, side trawlers

(SR

™),

1,000 hp.
3Stern trawlers, up to 2,000 hp.

‘Arithmetic average of CPUE from USSR RT and SRTM trawlers and
Norwegian fresh fish trawlers.

Table 7.6 GREENLAND HALIBUT in Sub-areas I and ;E.
Norwegian survey indices (numbers x 10 )
in the Svalbard area (Division IIb).

Year Total index Index fish <20 cm

1981 20.1 251

1982 26.0 0.7

1983 26.7 5.9

1984 36.6 3.2

1985 39.5 1.6

1986 1955 O, 1




Table 7.7 VIRTUAL POPULATION ANALYSIS

GREENLAND HALIBUT IN FISHING AREAS I AND II

CATCH Liv NUMBERS UNIT: thousands
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 198N 19381
5 1 1 1 1 1 22 1 62 78 38 64 664
4 34 1 461 19 276 3354 98 755 532 887 275 1146
5 526 80 1109 212 917 840 830 2037 1897 2218 731 1896
6 21Y¢e 4486 5521 1117 2519 2357 29R2 3255 3589 3155 1138 1917
/ 10464 12712 9605 3923 6204 6520 5824 4200 4118 2727 1665 1919
8 18562 12243 6438 3515 3833 4118 5nn2 2524 2365 1234 1341 933
9 110034 6130 20705 2551 1834 2265 5000 1610 1509 495 Q44 484
10 6671 4339 1734 1919 1942 1654 1350 1104 946 319 475 44 8
1 2517 2703 1368 1536 1622 1857 915 1N42 Q934 296 511 LR2
12 1250 1660 1234 127 1338 1536 1212 858 438 243 275 38N
13 616 1044 675 716 734 1122 698 595 349 1N3 242 384
14 1104 3nn 200 251 531 600N 526 384 147 45 145 15n
15 265 123 40 on 137 270 254 a3 83 31 62 47
16+ 15 20 4n 56 79 9¥ 104 87 29 21 16 15
TOTAL 54852 45832 29201 17013 21972 23573 22796 18626 17014 11861 /882 10865
1982 1983 1984 1985 1986
5 4y 314 0 88 140
4 551 1212 36 461 981
5 1304 1543 y i f-S 1219 1665
o 1494 1864 5698 2874 3320
/ 1274 1851 3350 2561 2700
] 1203 22387 1933 1548 1524
7 1493 1491 1764 72 1123
10 1254 1228 1191 1037 993
1 858 715 602 614 528
12 502 488 340 363 432
15 324 247 171 161 313
14 108 201 132 120 304
15 45 51 41 55 231
1o+ 3 13 0 3 I

FTOTAL 10450 15503 13508 12081 14261

cti




fable 7.8

sREENLAND HALIBUT

CATEGORY :

TOTAL

IN FISHING

MEAW WEIGHT AT AGE IN THE CATCH

=
SOV NO U

1
12
13
14
15
16+

1970

.200

« 441

567

w A7,
1.0/9
1.427
1.843
2,231
2.83/
SipiAl
4.505
4,951
5.7065
6.5048

1982

«2/0

.620

. 690

« 8410
1.030
1.5190
1.740
2,240
2.770
3.370
4,520
Siad >l
S5./80)
6.600

1971

.200
« 441

«567
i
1.079
1.421
1.3843
2,281
2.38¢
5.247
4.303
4.9351
5.765
6.508

1933

<310

450

«/5N
1.040
1.340
1.570
1.970
2.730
3.290
4,220
4.710
6.730
6. 000
6,600

1972

.200
441
«567
o 0T
1.0/9
1.421
T.%643
2.2581
2.887
5.247
4.305
4,931
5.765
6.3048

19484

«300

480
«630
.960
1.180
1.539
25510
2.870
3.460
Sl |
3.99n
4,350
4.470
4.600

UNIT:

1973

.200
- 441
567

« (3
1.0/09
1.427
1.848
2.281
2.887
3.247
4.303%
4.931
5.765
6.30%

19585

- 300

. 380

« 600

. 890
1.200
1.850
2.590
3.180
3.620
5.950
4,480
4.250
4 .800
5.000

AREAS I AND II

kilogram

1974

.2N0n

461

567

737
1.079
1.421
1.3864%
2,281
2.887
3.247
4.303
4,931
5.765
6.5N%

1986

. 340

470

. 620

.920
1.280
1.900
2.480
3.110
3.350
362D
4.000
4,180
4.500
5.400

1975

.200
<441

567
AR
1.0/09
1.421
1.843
2.231
2.887
3.247
4.303
e s933
5.765
6.30K

1976

.2Nn

441

<567

3T
1.079
1.421
1.2848
2281
2.887
3.247
4.303
4,931
5.765
6.30%

1977

. 200
461
567
o134
1.079
1.421
1. 848
2.281
2. 887
5.247
4. 503
4,931
5.765
6,30R

1978

.20

b6

.567

75T
1.079
1.421
1.848
2.281
2.887
3,247
4.303
4,931
5.765
6.308

1
1
1
2
2
3
3
4
4
5
7

1979

.300
.60N
. 200
«2N09
.500
. 800
«20N
.6N0
. NN0
.500
- 109
. 800
. 6090
.nnn

1980

.2nn

.482

a2

872
14941
1,468
1.778
2.302
?.664
3.046
5.36%
4,285
5.025
6,589

€Ll



Table 7.9

Title : GKREENLAND HALIBUT IN FISHING

At 1)9.21.12 24 SEPTEMBER 1937

from /7 to 56 on ages

3 to 1

with Terminal F of _250 on age

Initial sum of syuared residuals was

final sum of syuared residuals

Matrix of Residuals

Years 17/17s 78/79
Ages
3/ 4 ~.294 =1,276
4/ 5 «115 =1.066
5/ 6 -.,16¢ -.736
6/ =409 ~.493
7/ 8 - 074 ~-.031
3/ 9 =s161 w29t
2/10 .N80 342
10711 EEE LIV L0707
11/12 L0v5 2038
12713 <070 «115
15/14 455 .610
14715 «3(5 -.094
000 . 000
WwTs 1.009 1.000

Fisniny Mortalities (F)

7 73
fF=-values L2664 .3924

Selection-at-aje (§)

3 4
S=values L0095 0774

6 /
S-values 6766 1,.0044

79789

LB99
1,444
1.350

.825

L4064
-.009

.006
-.543
=494
-.269
-.699
-.911)

. N00

1.000

79
1783

5
.2954

3
1.00n0

5

AREAS I AND II

8 and Terminal S of 1.500

is

159.450 and

67.555 after 144

80781

-.867
=.703
-.303
“o372
296
706
669
-s 132
017
=655
071
483

.N00

1.000

A0
<1968

9
.9616

81/82

2,290
1. 180
L9567
622
. 242
~e721
-, 973
=. 695
«. 377
+s 119
L9
«65¢

. NNO

1.000
81

L2124

10
1.1941

32/83

-1,180
220
302

-.081
=-,892
=.548
.N83
L4053
163
«320
e BY
045

.N00

1.000

82
2502

1
1.501%

iterations

B83/84

3,807
1.129
-.6N5
~. 840
- 747
054
~.268
. 169
=013
. 282
-.235
<493

.Nnn

1.000

83
2793

b
1.6247

84/85

S5 120
=2.396
=590
<416
.38%6
274
“. 153
462
.090
324
-.157
131

.NN0

1.000

24
.20h7

13
1.7965

B5/86

-.254
079
=218
<354
« 357
« 129
.M9
. 668
187
-.N67
-.939
=1.183

35
.2013

14
1.8635

84
2500

15
1.5009

PLL

wTS
.nnn .n77
.00 % i
.N0N .216
.00 <277
. NN i by
. NN0 .362
LNNn <355
.non . 335
.nnn 1.n00
.nnn .493
.NNN 265
.N0n 246

-.NMm



Table 7.10

itte

SREENLAND HALIBUT IN FISHING

At 09.21.12

SEPcRACBLE FISHING

24 SEPTEMBER 1987
MORTALILITIES

TSLUL~NCV S W

i1
12
15
14

15

1977

.0D04
<053
.126
239
428
426
410
. 509
640
<695
766
ol S
<640

1978

.04
. 130
116
. 2066
. 595
4393
578
469
.590
«h33
. 706
« /34
559

1979

.N02
014
.N55
« 121
150
£ 179
s e
<214
269
<290
2521
- 334
.26

1980

.002
.015
.058&
1353
198
« 197
.189
+2 35
.296
- 320
.354
568
#1295

AREAS I AND

1981

.0n2
016
063
. 144
.213
«212
.204
«254
Lk
«345
.382
397
AR

)8

19582

.nn2
019
074
- 169
.251
250
.241
799
=376
407
469
LL6HR
D

1983

.0ns
.022
.083
. 189
281
.279
.269
. 533
L4619
L4654
.5N2
.522
L4619

1984

.nnz
.016
.N61
. 140
208
.2n7
S A
247
Pz 0]
. 336
Bl
. 386
.31N

3N2

1986

.0n2
.019
L0764
.169
.251
<250
.240
.299
.375
S4nk
L649
467
.375

SLL




Table 7.11

Title :

GREENLANOD HALIRUT IN FISHING
At 09.21.12

24 SEPTEMBER 1937
SEPERABLE POPULATION NUMBERS uUnits:

1977

27287
244389
21022
2542/
1¢595
3101
4745
5694
2416
1874
86
553
210

1978

25209
25393
20394
15952
15110
()64
4586
o
1911
1097
807
543
214

1979

23850
21617
19552
15630
10526
8765
4105
2705
1460
912
499
345
144

thousands

1980

32699
24790
13351
15946
11920
/570
6309
2975
1481
940
587
311
21

1981

33305
28092
21014
14902
12014
8419
5552
4494
2024
1205
600
355
1386

AREAS I AND II

1982

55585
32904
23735
1693/
11110
B354
5860
S735
3002
1266
754
353
205

1983

25619
23838
27777
19013
12344
(437
5599
3965
2397
1774
726
403
190

1984

205790
21992
24291
22N15
13547
8n26
4361
5684
2445
1357
970
378
2né

1985

58349
17498
18628
19668
16475
9474
5618
3416
2477
1543
B35
576
221

1986

63747
50126
148238
15108
14773
11585
6667
5984
2312
1576
957
500
340

9Ll



Table 7.12 VIRTUAL POPULATION ANALYSIS

GREENLAND HALIBUT IN FISHING AREAS I AND II

FISHING MORTALITY COEFFICIENT UNIT: Year-1 NATURAL MORTALITY COEFFICIENT = st D
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

3 . 002 003 .N03 . 002 .018 .001 .013 . 0N0 .002 . 002

4 052 .24 042 .015 044 .01 .045 .nn2 .028 .n21

5 - 104 .099 . 125 042 106 062 .061 . 041 .072 . 120

o «d1e e 83D o ChD .02 L1417 . 199 132 > 1193 .165 .269

/ 452 “b24 296 . 169 . 184 124 . 180 . 284 186 «218

i) 585 436 204 219 127 160 R Jrad 274 194 <152

9 -394 +392 145 224 .108 .290 . 285 . 230 .203 .200
10 37U L4906 126 187 149 423 388 . 366 346 » 311
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Table .22 VIKTUAL POPULATION ANALYSIS

SREENLAWD HALIBUT IN FISHING AREAS [ AND I

STOCK SIZE IN NUMBERS UNIT: thousands

BI0MASS TOTALS JuIT: tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY

1977 1978 1279 1980

3 28226 26343 27692 35009
4 25851 24257 23032 23753
5 22100 21550 20563 12002
6 18528 17136 16/92 15478
7 12326 12766 11455 11557
3 8500 7163 /191 /323
9 3255 49 53 39389 5049
110 5829 505% 2901 29/(5
(8] 241 2217 1742 2202
12 1745 109¢ 1100 1226
15 100 714 541 723
14 653 324 294 371
15 219 214 144 211
10+ 197 7’5 101 55

TOTAL w0 131144 122422 1175217 122914 1
SPS NO 1551¢ 12727 10812 12811
Tofr.8lum 110109 Y1527 121258 99670 1
S¢S BIuM 41197 32662 50555 50869

1981

39414
28352
20190
15673
12269
8390
5063
s413
2124
1423
501
399
136
59

37820
45596
12859
66319

1982

34659
35309
25341
15622
11721
8485
6359
3910
2575
1585
R74
357
205
14

1450953
49002
121239
66777

1983

25847
29787
28158
18882
12n63
sony¢
6444
4094
2205
1443
727
454
190
49

159252
51578
157188
89691

1984

20593
21956
24515
22807
14527
8671
5555
4169
2391
1241
793
393
206
151

127973
52515
128722
79347

1985

53333
17724
18864
20253
16211
9409
56735
3798
2490
1502
754
524
221
32

155789
50605
133985
84171

1986

53747
50126
14828
15108
14773
11585
6647
39834
2312
1576
957
500
340
10

136515
54540
159289
3R743

1987

n
54758
42235
11222
9934
10220
3551
4709
2513
1502
954
536
152
85

8Ll



Table 7.14

List of 1nput varianles for the ICES prediction projram.

GRELNLAND HALISUT InN I AND TI
The referenca F is the nean F for the age qroun ranjes fram ¢ to 11

Tha aumser ot recruits per year is as follows:

Yaar Kecruitaent
1947 50ud4Y.0
)9 8 50000.0
1937 >0030.0

vata are printed in the following units:

wumoer ur Tish: thousands
weiynt oy aje yroup in the catch: kilogram
de@ignt Ly aje group in the stack: kiloyram

Stock viomass: tonnes

catcin weght: tonnes

tomm et ————————— trmmmm——— e ————— e mm—— ——— b —————— P mm——————— +
‘ H v fishingi natural: maturity: weight ini weight in,
I asei stuck size: pattern, mortality. ojive: the catch:i the stock,
P et - —-———— - - F o ———— - P m—————— F o ————— - P ———— +
H 54 30600,04 001 +15 ¢ .00} Ly 5 5130
' 4\ 2oU0U. 01 .02 S <1380 Jha sy b45)
| 54 22103, 0% LN718 b5 STl L6170 6170
H (- 11¢22.0: o 1 5 kit 54, .973) <9233
H ‘4 7956.U. 25 =154 .70} T 220 1.229%
H 34 12220, 014 > o5 <154 Sl 1. 7269} 1.760%
| ¥4 3361 ,.01 L2410 50 <831 2.460] 24600
RT3 4¢00.0: . 300 « 15% « 351 3.05388 L3P e L
PR 3 2515, .380 #1391 o H g 3,477, 5,477,
' 124 1502.01 410 « 18 =993 3.815: 33030
§ LS 753,44 L4510 <153 S 1 4 1571 4 A57 3
\ 1 v o) - i ) Gl = 154 1.004 4,267, 4,260
HE 152,00 <380 s ¥24 1.004 4,597 4,590
. R 85.01 o S84 - 15 1.008 S.000% S.NAN

+




Table 7.15

ETizcts or difrerent levels of fishiag mortality on
cAatcn, s3tuck biomass and spawling stock biomass.

GREc wLAG L HALIoUl IN I AwD U1

t e mrr e r e r e c e e — = mmm— -} m——————————— - —— o o o - e a0 o o s i, s +
H Year 193¢ H Year 1788 H Year 1789 |
t ————— e - tom - m——-—— R e e B o e — e m——— - oot - ————— - P rmm ————— +
t tac=y ret,.. StUCK:I SP.StOCK: iMan. | ref.; stocki sp.stock: H Stock: so,stock;
ootorn ri oiownassi oiomass: catchioption ! Fi hiomass, oiomassi catchi hiomassi bhiomassi
t ———— T D o crrmmcme bt mm———— R R PN SR D P p———
(T EET Y 15 26:F0,1 804 108 140 914
: ; ‘ ! Fmax. : 185 1L 32,
: ‘ i i F1986 : 191 1304 “24
: H ¢ i Fmed : 43 1024 531
tm———— L R pa——— Poo mmmm mntn e mne ma e ---——— trmmmr et rmcmr et e et r e —————— s $ = vy ey P e o o +

The data unit of th2 binuass and the catch is 1009 tonnes,
The spasning stuck bromass is given for | January,.
Tne revrerence F is tha mean F for the age qroup ranje from ( to 11

ozl



Figure 3.1 Iog catchability plots for ten different fleets for North-East Arctic Cod. See Table 3.18 for identification

of fleets
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NORTH~-EAST ARCTIC COD

Figure 3.1 (cont'd)
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Yield ('000 tonnes)

FISH STOCK SUMMARY
Figure 3.3 STOCK: North—East Arctic Cod
14—-10—-1987

Trends in yield ond fishing mortality (F) Trends in spawning stock bLomass (SSB)

and recruitment (R)
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Figure 3.3 (cont'd)

FISH STOCK SUMMARY
STOCK: North—East Arctic Cod
14—10—-1987

Long-term yiteld and spawning stock biLomass
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Figure 4.1 Trends in log-catchability for the ICES VPA tuning program.
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Figure 4.3 FISH STOCK SUMMARY
STOCK: North—East Arctic Haddock

Trends in yiteld and fishing mortality (F)
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Figure 4.3 (cont'd) FISH STOCK SUMMARY
STOCK: North—East Arctic Haddock

15—-10-1987
Long-term yield and spawning stock blomass Short-term yield and spawning stock biomass
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Fioure 5.2 Log catchability plots for two fleets for North-East Acctic Saithe.

CATCHEABILIT

LOG

ATCHABILIT)

-~

LOG

e
T —.

of fleets.

S E

1682

AGE 5

e e

ki

3 2

S e e

==

1685

1986

NORTHEAST ARCTIC SAITHE

AGE 4

ESTD

——

—

1985

1886

LITY

=]

LoC CAT

LOG CATCHABILY

See Table 5.4 for identification
51 ; B B - S ey
| =oy- 2
154 A
| ¢ 9
T c s ==
-3 1 ~ . P
5]
|
ok
!
a5
|
=015
]?/ /g-\\—ak e
™~ S
I '354‘ o - =
|
—15i% 4 T v T G 1
198 1882 1882 a84 1985 198¢ ESTD
NORTHEAST ARCTIC SAITHE
AGE 6
B D a I .. oy i, e A |
| - 2
-1.54
| A
-3.5 e 3 .
j\\-«/ -
-55 1
-7.51
[
_9541
i
-11 51 ey
~i354 o -\\\*“\ﬁ///‘a_«-ﬂ
i
-155+ T —r =
1981 1882 1983 1484 1985 1988 £sTe. ‘L




Figure 5.2 (cont'd)
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Figure 5.4 FISH STOCK SUMMARY

Yield ('000 tonnes)

STOCK: NE Arctic Saithe
15—-10-1987

Trends in yield and fishing mortality (F) Trends in spawning stock biomass (SSB)

and recruittment (R)
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Figure 5.4 (cont'd)

Yield per recrutt (kg)

FISH STOCK SUMMARY
STOCK: NE Arctic Saithe
15—10—1987

Long-term yield and spawning stock bilomass
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Figure 6.2

Yield ('000 tonnes)

FISH STOCK SUMMARY

STOCK: Sebastes Mentella in area IIA and IIB
19—-10—-1987

Trends in yield and fishing mortality (F)
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Figure 6.2 (cont'd) FISH STOCK SUMMARY
STOCK: Sebastes Mentella in area IIA and IIB
19—-10—-1987
Long-term yield and spawning stock biomass Short-term yield and spawning stock biLomass
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Figure 7.3 FISH STOCK SUMMARY
STOCK: Greenland Halibut in Sub-areas I and II
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Figure 7.3 (cont'd) FISH STOCK SUMMARY
STOCK: Greenland Halibut in Sub-areas I and II
15—-10-1987
Long-term yteld and spawning stock biomass Short-term yield and spawning stock biomass
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