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2 INTROPUCTION

2.1 Terms of Reference

Norway
Norway
USSR
Norway
France
UK
Norway
USSR
Spain
USSR
Federal Republic of Germany

At the 74th Statutory Meeting of ICES in 1986, it was decided
(C.Res.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
options for 1988 within safe biological limits for the stocks of
cod, haddock, saithe, redfish, and Greenland halibut in Sub-areas
land 11.

2.2 Methods Used in the Assessments

For the first time, the ICES VPA tuning program (Anon., 1986) and
a program (RCRTINX2) for combining recruitment indices (Anon.,
1987) were used in the Arctic Fisheries Working Group. Thc 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 COP

3.1 Status of the Fisheries

3.1.1 Landings prior to 1987 (Tables 3.1-3.3. Figure 3.3Al

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 is 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, qiving a reduction in total landings for these
gears.

Table 3.3 shows that all countries excep~ '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.
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3.1.2 ~pected landinqs in 1987 (aqreed TAC of 560,000 t)

The expecteu 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 weIl 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
Clease in 1986 compared to the earlier 19805. 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 3.241

The catch-at-age data for 1985 were revised accoruing 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, Norway, 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 IIa, and the Federal Republic of Germany
age composition in Division IIb.

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 landinqs (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.
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3.3 Suryey Results

The surveys contributing data on cod are the international 0
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 bot tom 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 VesterAlen-Lofoten area (Table 3.14).

3.3.1 Recruitment 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 lCES 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 afsessment, 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 VFA. 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
Q-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 surveys and the
acoustic surveys as very abundant. The level 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 difference 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
the optimistic impression from the O-group survey is
tained. The data indicate that high mortality on
classes may have reduced them. The 1987 year class is
only on the basis of the O-group index which indicates
a poor year cla5s.

show that
not sus

these year
estimated

that it is

, Based on a discussion after a preliminary run.
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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 da ta 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 Norway
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 suryey results

lt was decided by the Working Group to use the tuning module of
the leES 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 bot tom trawl surveys and the Norwegian acoustic survey in
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
lIa, the Norwegian trawl fisheries in the same areas, and the
Spanish fishery in Division lIb. All input da ta 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 va lues 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 mortality usinq separable 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 ot 5 = 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 oe noted that age groups
1, 2, and 10-14 have been down weighted, and that only the years
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.
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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 ealeulated values, and
the results of an ordinary VPA using these va lues are given in
Tables 3.25 and 3.26 and in Figures 3.3A and 3.36. It should be
noted that the input F values for 1986 do not neeessarily corre
spond with the F va lues 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 reeruitment and the figures have been recaleulated.

3.4.3 Disearding

Members of the Working Group reported that disearding of the 1982
and 1983 year classes had taken plaee in the first part of 1987.
Some data were available from Norway, and some disearding appears
to have oeeurred also in most of the other fleets, but not in the
USSR fishery. It was mainly the 1983 year elass whieh suffered by
the disearding, initiated by its low growth (Tables 3.15 and
3.23) combined with large eatehes. The available Norwegian length
and age data do not permit any reliable assessment of the age
eompositions of the disearded 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 expeeted to be reduced drastically during
late 1987 due 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
size in numbers for 1988 (Table 3.25), and the short- and
term predictions may, therefore, be too optimistic (Tables
and 3.30).

3.5 Predietions

3.5.1 Input variables to the prediction

stock
long
3.29

The input variables are given in Table 3.28 together with an in
oieation of their origin. The caleulation of weight at age in the
stock for the years following 1987 was made on the basis of as
suming anormal "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 = 0.009 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 its weight in the stock the year after.
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3.5.2 Biological reference points

The analysis of yield per recruit using the da ta for 1988 in
Table 3.28 gave FO 1(5-10) = 0.17 and FaxI5-10\ = 0.35 (Figure
3.3C). From Figure 3.2, showing them

r~crult/spawning stock
relationship, and Figure 3.3C, showing the spawninq stock
biomass-per-recruit relationship, F d = 0.80 and Fhigb = 1.85
w~re estimated. The level of fishiW~ mortality in 1987 was
estimated to be F = 0.80, i.e., at the Fmed level.

3.5.3 Fishinq mortalities in 1987 and stock at 1 January 1988

The estimated landings in 1987 (Table 3.3) and the fishing pat
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 medium-term predictions (Tables 3.29-3.30,
li.gyre 3.30)

The usual predictions at F l' F ,and at the continued 1987
level are shown in Tab2e 3.2~~xln addition, an alternative of
achieving F in 1989 by constant catches of 530,000 t both in
1988 and ~~~9 is shown. The stock biomasses and spawning stock
biomasses until the beginning of 1990 are also shown.

To indicate
levels and
catches and
3-year-olds
individuals
recruitment

the consequences of different fishing mortality
aiming at the F in different years, projections of
stock sizes untT!x 1993 were made. The recruitment of
in the years 1991-1993 was set at 200 million

each year. This correponds to the situation of low
observed in the 19805.

The alternatives in the order they appear in Table 3.30 are as
foliows: 1) reaching Fma in 1989 by constant catches in 1988 and
1989, and Fma the resL ~f the years; 2) reaching Fax in 1990 by
a constant cafch of 600,000 t each year, and Fax tWe rest of the
years; 3) reducing to F in 1990 by a redud~lon of 0.15 in the
fishing mortalities eachm~~ar; 4) reaching F in 1993 by reduc
ing the fishing mortalities by 15\ each yearTa §) keeping the 1987
fishing mortality level in 1988 and thereafter reducing it by
0.15 each year and reachinq F in 1991; and 6) keepinq the 1987
level all the years. max

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 mayaiso affect the prediction results.
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4 NORTH-EAST ARCTIC HADDOCR

4.1 ~atus of the Fisheries

4.1.1 Landings prior to 1987 (Tables 4.1-4.3. Figure 4.3Al

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 sornewhat lower
than the agreed TAC and close to the expected landings given in
last year's report. The increase 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 (agreed TAC of 250.000 tl

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 Working Group. The landings are not expected to reach the TAC
for 1987, but to be about 210,000 t.

4.1.3 Effort and catch per unit effort

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

4.2 Data frorn Catches

4.2.1 Cateh in nurnber at age (Table 4.19l

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 UR, the Federal Re
publie of Germany. and the Faroes in Sub-area I, for the UK, the
Faroes, Franee, and the German Dernocratie Republic in Division
IIa, and for all countries in Division IIb.

For 1986, the available data for ealeulating the landings at age
were landings by area for each eountry for the whole year and age
distributions frorn the USSR, Norway, and the Federal Republie of
Gerrnany. Also available was a length distribution frorn the UR
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 UR and Faroes fish
eries. This was also the ease in Division IIa for the landings by
age for France, tlle Faroes, and the German Dernocratic Republic.
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The landings by age for the UR were determined using length dis
tributions from the UR fishery and age-length keys from the
Norwegian trawl fishery.

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

4.2.2 ~~t at age in the landing~-1I~ble 4.5)

weight data were available from the USSR and Norwegian fisheries
for 1986. These figures together with the data for 1984 and 1985
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 0
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).

4.3.1 ~i~t indices

The available recruitment indices are given in Table 4.6 together
with the latest VPA figures. These data were treated with the
leES recruitment analysis program RCRTINX2, and the results are
prescnted 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 1983-1981 year classes.

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 cateh prediction. The very low es
timate of 12 million for the 3-year-olds in 1990 was not used but
was substituted by the geometrie mean recruitment of 39 million,
sincc the international O-group index shows a very poor fit to
the 3-yedr-olds in the VPA.

4.3.2 ~eiqht at age in the s!9~ble 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 tor age groups ]-4 in 1985 and 3-5 in 1986
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because these weights differed substantially from the old time
series which was used up to 1984.

4.3.3 Maturity at age

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

4.3.4 Tunin9-!he VPA to survey results

years 1981
the data,

data series

Using the tuning module in the leES 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 bottom
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 E~~qtion of fishing m~lity using 3eparable~A

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 thc years 1982-1986 as
high-weighted years in the analysis. Thc 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 tishing mortalities and
population sizes are shown in Table 4.18.

4.4.2 ~e~sing 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 pertorm a
traditional VPA. In this way, the VPA was fitted to the pattern
from the separable VPA, reducing the effects l)f errors in the
catch-at-age distribution of the final year. The fishing morta
lities estimated trom 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.
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4.5 Predictions of Catch and Biomass

4.5.1 Input variables to the predictions

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, g1v1ng FO 1 = 0.15 and
F = 0.39 (Figure 4.3C). F d and Fh · h were estimated to be
O~~~ and 1.20, respectively, onrntne basrlg of Figures 4.2 and
4.3C. The level 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 l' F ,
and F87 . It should be noted that discarding of haddock uas ~!~o
taken place in the same fleets that have discards of cod (see
Section 3.4.3). This could mean that especially the 1983 year
class will be reduced to a lower level at the beginning of 1988
than assumed in the predictions.

5 NORTH-EAST ARCTIC SAITHE (SUB-AREAS I AND II)

5.1 Status of the Fisheries

5.1.1 Landings prior to 1987 (Table 5.1, Fiqure 5.3At

Revisect
107,147
figures
70,380
Group.

landings reported to Bulletin Stati5tique for 1985 were
t which i5 nearly 52,000 t less than in 1984. Preliminary
indicate that landings continued to fall in 1986 to
t, which was the level expected by last year's Working

5.1.2 ~~Q~ed landings i~

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 1967. 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 per unit effort

Figure 5.1 shows the landings for the main gear categories since
1977, including estimates for 1967. There has been a large de
cline in the landings from purse seine and trawl. The purse
seiners catch the youngest fish, mainly age groups 2-5. The
trawlers catch fish of all ages, hut mainly immature fish from
age groups 3-6. The gillnet fishery is hased 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 1982/1983 level and are
given in the text table below.

Year 1982 1983 1984 1985 1986

Index of purse seine effort 1.04 0.96 0.64 0.63 0.54

Although it is difficult to estirnate effort by purse seiners, the
indices, which reflect the declining number of vessels 1n 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 rnany 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 1985 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\, respective]y, of the 1982/1983 level.
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5.2 Cateh in Numbers at Age (Table 5.7)

Age eompositions 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 prediction 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 Suryey Results

An acoustic survey was carried out by Narway 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 ta 1986, mainly due to the 1983 year class.
However, the Working Graup feIt 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 surveys, but
only for the years 1985, 1986, and 1987 (Nedreaas and Smedstad,
1987). The three year classes were estimated ta 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 far ages 3-9 far purse
seiners and Norwegian trawlers 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 equal to the 1982/1983 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.
Henee, the results from the tuning methad 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-al-age array from thc VPA for the last ten years
is given in Tablfl 5.8, and the corresponding estimates of stock
nurnbers and biomass in Table 5.9.

and spawning stock biomass-per-recruit curves were calcu
using the same exploitation pattern and weight-at-age data
were used for the prediction. FO 1 and Fmax are 0.14 and
respectively (Figure 5.4C). F d'and Fh , h were calculated

0.32 and 0.38 (Figure 5.3). me 19

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 thc 1986 input for the VPA.
Weights at age in the catch and in the stock werc averages for
the period 1982-1986.

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 mortality in 1987 compared to 1986 (when it was at
F ), and in the catch prediction, F for 1987 was set to 0.17.
Iwa~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 level until 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-~

6.1 Status of the Fisheries

6.1.1 ~qngjD~or to 1987 (Tables 6~~6.5. Fiqure 6.2A)

The redfish landings in Sub-areas I and 11 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 Ila in
1986. '

In Sub-area I, the total catch increased to 5,470
highest si.ncc 1977 (Table 6.2). Norway has, since
its catches in this area, while the catch figures
IMve been varying. In Division IIa, the total

t in 1986, the
1983, increased
for the USSR

catch decreased
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from 100,163 t in 1983, the highest since 1977, to 46,360 t in
1986, which was 88\ of the total redfish catch in 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, national landings statistics of red
fish uo not distinguish between the species. The Working Group
has, therefore, split the catch into Sebastes mentella and
Sehastes marinus on an area basis or based on reporting schemes
trom the different fleets to Norwegian fishing authorities. In
Sub-area I, 70\ of the Norwegian catch in 1986 was assumed to be
~ marinus. This percentage for Norway was based on surveys on
the main fishipg grounds. In Division IIa, all the catches not
initially splitted, apart from Portugal's and 67 t taken by the
UK, were assumed to be ~ marinus in 1986. All catches taken in
Division lIb were recorded as ~ mentella.

The total landings of ~ 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 lIa (5\ ~ marinus)
and the increasing Norwegian fishery for ~ marinus in Division
IIa and Sub-area I. The total landings of ~ mentella decreased
from 115,383 t in 1982 to 22,852 t in 1986, for the first time
less than the total landings of ~ marinus. This decrease was
mainly due to the USSR fishery in Division lIb in the last years
and the 68\ reduction in its redfish catches in Division IIa from
1985 to 1986.

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

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 trom 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 tive 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 ~ marinus, while for the USSR, it is
S. mentella. Based on this information, the Working Group expects
tot~andings in 1987 of ~ mentella and ~ marinus of about
9,000 t and 25,000 t, respectively.
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6.1.3 l';ll.Q_rt and catch p~-Lynit effort (Iable 6.6)

Catch-per-hour trawling data were available for the USSR ~
ID~ntell~ fishery for the period 1965-1986 for side trawlers (RI)
and for 1980-1986 for stern trawlers (PSI) (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 ~ mentella fishery, catch
per-day data for the category "freezer trawlers' were available
for 1981-1986. Ihe 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 ~ m~ntella in
Sub-areas I and II in this period.

No data on effort and catch per unit effort were available for ~~

Ptari !lJ!!< •

6.2 ~!~ip-PYmPers at Ag~

Data for 1985 were adjusted to the revised total catch figures.
For ~ mentella, age compositions of landinqs 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 cornposition was calculated by applying the age cornposition of
the total catches from these countries to the total ~ rnentella
catch in Sub-areas I and II (Iable 6.13).

For ~ marinus, age cornpositions of landings in 1986 were avail
able from the Federal Republic of Gerrnany 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 Gerrnany (Iable 6.19).

6.3 W~iqht at Age

For ~ 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 1985 and 1986 were used in the
catch prediction and in the yield-per-recruit calculations (Table
6.14) .

For S~ mg~, 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 aga 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 IIsed by correcting them to make the
sum of products fit the nominal catches.
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6.4 Age at Matyri1;yj.Ii!pJe 6.17)

For 1L. ID~ntella, 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 ~ marinu§. Fish of age 15
and older were presumed to be mature for the calculation of
spawning stock biomass.

6.5 Suxyey Results

since 1981, a stratified random bottom trawl survey has been car
ried out by Norway in January-February in the Barents Sea. For ~
mentella, the resul ts show a reduction of mlHe 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
biomaS; of nearly 40\ from 1986 to 1987 (God~ ~ ~., 1987).

since 1981, a stratified random bottom trawl survey has also been
carried out by Norway in September in the Svalbard and Bear
rsland areas. The results show an overall decrease of both 1L.
m~n~ and ~ marinus from the level in 1984 (God~ ~ al.,
1987). For ~ 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 ~ 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 1L. IDa.r.iPus population in this area had stabilized
itself at this lower level.

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

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

6.6 Recruitment (Table ~

From the da.ta of the international O-group fish survcy carried
out in thc Barents Sea since 1965, 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.

rt should be noted that there are large discrepancies between the
international O-group fish survey data and the data from the USSR
survey concerning thc 1+ - 6+ age groups. The O-group survey in
dices for the 1965-1972 year classes ware below average, whereas
USSR survey data indicatc 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 thc 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 aseries of seven poor year
classes of redfish, one year class (1981) close to the average
and one strong year class (1982) have appeared. Thc strong year
classes of redfish have turned out to be dominated by .:L. mentella
in the trawl surveys as weIl as in the catches.

Differences in recruitment estimatcs during the first two years
of life apparently occur due to significant variability in natu
ral mortality. Considerable rnortality of redfish at ages 2+ - 5+
is caused by large by-catches in the shrimp and capelin fish
eries. Reduction in shrimp catches as weIl 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 rnay outweigh this to a certain extent (Mehl,
1987).

6.7 A§sessment of Sebastes mentella

6.7.1 Li§hiP9L~~lities - YPA

The residuals from the separable VPA indicated that there were
significant changes in the exploitation pattern, particularly 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 re lax the usual require
ment of five cr 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 thc 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 thc 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 aqes 5 ~nd 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
fishinq mortalities and stock sizes are shown in Tables 6.15 and
6.16, respectively.

6.7.2 Proiection ~tock bioma5s and catGh-JLi~ure 6.2D)

Yield- and spawninq stock biomass-per-recruit curves were cal
culated usinq the same exploitation pattern and weight-at-age
data as were used for the prediction (see below). Fand F
are 0.14 and 0.27, respectively (Figure 6.2C). 9öd few poi~~~
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 indieated 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) .

6.8.1 ?~imation of fis_bin~AlitY

Visual inspection of the catch-at-age matrix (Table 6.19) shows
strange systematic variations in the age compositions, especiallY
for young fi5h. TheSe are almost certainly an artifact of the
method of calculation which had to be used in the absence of com
plete da ta 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 truncated to 11-24.
Analysis using separable VPA was attempted using 18 as the age
for unit seleetion and a terminal S of 1.0.

A range of terminal F values was tried, from 0.15 to 0.5. There
were no ettort data to guide the ehoiee of terminal Fand no in
dependent basis to seleet among the alternative interpretations
based on different choices. With low terminal F (=0.15), the
fishing mortality (F ) is estimated to häUg been below 0.1
between 1981 and 1984,Sfrsing to 0.16 in 1986.

with such low F values, the VPA analysis was not at all con
verged. With high assumed terminal F. (0.3 to 0.5), the fishing
mortality (F ) is estimated to havR~Eeen between 0.2 and 0.35
in 1977 anSeP 1978, to fall to low values (about 0.15 or less)
between 1979 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 'liven 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 trom the VPA analysis which,
if true, give cause for concern. First, all the analyses indicate
a sharp proportional inerease in F in 1985 and 1986, above former
(probably low) levels. Secondly, all the analyses also indicate a
decline in reeruitment 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 artifaet of the inadequate
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 thc state of the stock,
it is not possible to estimate biological reference points or
make a conventional catch predietion.

A SHOT forecast is, however, possible. The results, assuming (in
the absence of any reliable evidence) a eonstant 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 eorresponding eatehes in 1987 and 1988 should be a
little less than tha average for 1984 to 1986. This result is not
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strongly dependent on the assumed Y/B ratio, hut ~ dependent on
the assumed (average) level of recruitment, which may be optimi
stie, as diseussed above.

7 GREENLAND HALI~-LN.~-AREAS I AND 11

7.1 Status of the Fisheries

7.1.1 Landings prior to 1~7~es 7.1-7.4)

Nominal eatch by country for Sub-areas land 11 is given in Table
7.1. The nominal catches in Sub-area I and Divisions IIa and IIb
are given separately in Tables 7.2-7.4. The tolal catehes in 1985
and 1986 were 19,945 and 22,755 t, respactively, compared to the
reeommended 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 Democratlc Repub
lic calches was not maintained, as these decreased to 2,604 t.

7.1.2 ~~~ed landings in 1987

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 indieate a
catch for 1987 of 11,500 t. The USSR fishery is expeeled to reaeh
the same level, and the total landings in 1987 are, therefore,
likely to be about 26,000 t.

7.1.3 Effort and-~gteh 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 statistieal paekage GLIM (NAG), as deseribed in the pre
vious report of the Working Group on Redfish and Greenland lIali
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 period 1983 to 1986.

7.2 Catch ln-Hy~~at Age (Table 7 7)

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

7.3 W~~Age (Table 7.81

For 1984 and 1985, the weights at age used in the assessment were
weighted averages of the Norwegian and the USSR weights, while
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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 eider have been presumed to
be mature. For this Working Group meeting, the USSR presented
maturity ogives for aseries 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 weil as for the prediction.

7.5 Survey Results

Norway has conducted yearly 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 land 11. 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 da ta 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
qive 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 fishinq 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 satisfaetory 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 ealeulation
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 tb~~~

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 reeruit
substantially to the fishery in 1988 and 1989, but in the absence
of reliable estimates of their size, this was assumed to be 30
million, close to the reeent historieal 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 sinee fluetuated without obvious trend between 0.2
and 0.3. The eurrent 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 eurrently at the high
end of that range.

7.8 Cateh Predietions

7.8.1 IneMt variables to~he-Predictions

The values used for starting the predietions 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 elasses, for which a
size of 30 million was assumed, as explained above.

7.8.2 Biologica~ferencepoints

The yield-per-reeruit analysis (Figure 7.3C) shows
0.11 and F 0.23 (mean for ages 7-11). A plot of
biomass an~a~ecruitment (Figure 7.2) was prepared
estimate F d and Fh · h' The values obtained were
respeetivel~: 1'1

that F 1 is
spawninS':;tock
and used to

0.65 and 0.91,



23

7.8.3 Sho~t~term predietion

With an expected eateh of 26,000 t in 1987, fishing mortality in
that year will inerease to 0.32 from the 1986 level of F

0.28 whieh was elose to F . Cateh predictions for ~1äa1A~~
given in Table 7.15 for oPtionwa~orresponding to FO. 1 ' Fmax ' and
status !l!!.Q..

These forecasts of eateh and biomass may prove to be pessimistie
if the 1982 and 1983 year classes prove to be strong, as sug
gested by the survey data. These same data, however, also suggest
that thc subsequent two year classes are weak.
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Table 3.1 North-East Arctic COD.
Total nominal catch (tl by fishing areas (Norwegian
coastal cod not includedl. (AS officially reported to
leES.)

Year Sub-area Division IIa Division IIb Total catch

1960 357,327 115,116 91,599 622,042
1961 409,694 153,019 220,508 783,221
1962 548,621 139,848 220,797 909,266
1963 547,469 117,100 111,768 776,337
1964 206,883 104,698 126,114 437,695
1965 241,489 100,011 103,430 444,983
1966 292,253 134,805 56,653 483,711
1967 322,798 128,747 121,060 572,605
1968 642,452 162,472 269,254 1,074,084
1969 679,373 255,599 262,254' 1,197,226
1970 603,855 243,835 85,556 933,246
1971 312,505 319,623 56,920 689,048
1972 197,015 335,257 32,982 565,254
1973 492,716 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1975 561,701 120,276 147,400 829,377
1976 526,685 237,245 103,533 867,463
1977 538,231 257,073 109,997 905,301
1978 418,265 263,157 17,293 698,715
1979 195,166 235,449 9,923 440,538
1980 168,671 199,313 12,450 380,434
1981 137,033 245,167 16,837 399,037
1982 96,576 236,125 31,029 363,730
1983 64,803 200,279 24,910 289,992
1984 54,317 197,573 25,761 277,651
1985, 112,605 173,559 21,756 307,920
1986 156,516 201,398 68,562 426,476

lprovisional figures.
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Table 3.2 North-East Arctic COD.
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 238.0 84.8 38.7 90.0 121 . 1
1968 588.1 54.4 44.2 118.3 269.2
1969 633.5 45.9 119.. 7 135.9 262.3
1970 524.5 79.4 90.5 153.3 85.6
1971 253.1 59.4 74.5 245.1 56.9
1972 158.1 38.9 49.9 285.4 33.0
1973 459.0 33.7 39.4 172.4 88.2
1974 677.0 46.5 41.0 83.2 254.7
1975 526.3 35.4 33.7 86.6' 147.4
1976 466.5 60.2 112.3 124.9 103.5
1977 471.5 66.7 100.9 156.2 110.0
1978 360.4 57.9 117.0 146.2 17 .3
1979 161.5 33.7 114.9 120.5 8.1
1980 133.3 35.4 83.7 115.6 12.5
1981 91.5 45.1 77 .2 167.9 17 .2
1982 44.8 51.8 65.1 171.0 21.0
1983 36.6 28.2 56.6 143.7 24.9
1984 24.5 29.8 46.9 150.7 25.6
1985 72.4 40.2 60.7 112.8 21.5
19861 108.3 48.2 114.5 86.9 67.9

lprovisional.
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Table 3.3 North-East Arctic COD.
Nominal catch (tl by countries (Norwegian COdstal cod not includedl (Sub-area
dnd Divisions IIa dnd IIb combinedl. (As officially reported to ICES. l

Faroe German Germany, Uni ted Total aU
Year Islands France Dem.Rep. Fed.Rep. Narwal' Poland Kinqdom 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 8,129 268,371 158,113 325,780 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 4,223 205,056 108 129,719 417,964 775,577
1964 8,634 297 3,202 149,878 94,549 180,550 585 437,695
1965 526 91 3,670 197,085 89,962 152,780 816 444,930
1966 2,967 228 4,284 203,792 103,012 169,300 121 483,704
1967 664 45 3,632 218,910 87,008 262,340 6 572,605
1968 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
1914 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 11,998 161 302 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 11 686 1,010 230,743 8,608 3,663 22,256 277,651
1985 13,418 23 1,019 4,395 211,065 7,846 3,335 62,489 4,330 307,920
1986' 18,159 770 1,543 10,093 228,787 5,497 7,581 150,541 3,505 426,476
1987 EXPECTED LANDINGS 545,000

lprovisional fiqures.
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Table North-East Arctic COD. Catch per unit effort.

Sub-area Division IIb Division Ha
Year 2 URJ USSR' 2 UKJ USSR' 2 UK) 5Norway Norway Norway 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 0.55 0.066 3.1
1964 0.056 0.37 0.092 0.39 0.070 4.8
1965 0.066 0.39 0.109 0.49 0.066 2.9
1966 0.074 0.42 0.078 0.19 0.067 4.0
1967 0.081 0.53 0.106 0.87 0.052 3.5
1968 0.110 1.09 0.173 1. 21 0.056 5.1
1969 0.113 1.00 0.135 1.17 0.094 5.9
1970 0.100 0.80 0.100 0.80 0.066 6.4
1971 0.056 0.43 0.071 0.16 0.062 10.6
1972 0.90 0.047 0.34 0.59 0.051 0.18 1.08 0.055 11.5
1973 1.05 0.057 0.56 0.43 0.054 0.57 0.71 0.043 6.8
1974 1. 75 0.079 0.90 1. 94 0.106 0.77 1. 19 0.028 3.4
1975 1. 82 0.077 0.85 1.67 0.100 0.43 1. 36 0.033 3.4
1976 1. 69 0.060 0.66 1.20 0.081 0.30 1. 69 0.035 3.8
1977 1.54 0.052 0.50 0.91 0.056 0.25 1. 16 0.044 5.0
1978 1.37 0.062 0.37 0.56 0.044 0.08 1.12 0.037 7.1
1979 0.85 0.046 0.36 0.62 0.06 1.06 0.042 6.4
1980 1.47 0.36 0.41

~6
0.16 1.27 l!.S-Sß. 5.0

1981 1.42 0.41 (0.96) 0.07 1.02 0.35 6.2
1982 1.30 0.35 0.86 0.26 1.01 0.34 6.4
1983 1. 58 0.31 ( 1.31) 0.90 0.36 1.05 0.38 7.6
1984 1.40 0.45 1.20 0.78 0.35 0.73 0.27 7.0
1985, 1.86 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

lpreliminary figures.

2Norwegian data - t per 1,000 t/hrs fishing.

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

'USSR data - t per hr fishing.

5Norwegian da ta - t per gill net boat week in Lofoten.

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

Norwegian vessels

Catch [kg per man per day worked in the
Year Lofoten fishery (Division IIal]

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
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Table 3.6 Weights (kg) in Norwegian and USSR landings
of eOD.

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 0.76 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 5.42 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 9.78 19.31 9.85 15.30 7.78 27.30
15+ 10.64 22.37 9.26 19.25 8.24
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4.4952
6.83/1l
~.81.i1

5.11241.

Sigma

• 1l48fJ6
.68313
.4681l6
.69517
.4991\9

1.029((
.1l6644
.00']00
.00000
.16720
.00000
.00000

.491 SO

.81432

.51346

.71414

Standard
Error

.90035

.721 30

.49592

.7f11l7

.52199
1.1291l0
1.041l46

.001)3('

.00000

.21580

.00';00

.00·)00

.64701l
• 96j 62
• 3J~ 02

.71414

W"ight

.1l2446

.03748

.Ols062

.03328

.07277

.01556

.011104

.00000

.1)0000

.43376

.00000

.00000

.04735

.02115

.17666
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Table 3.8 (cont'd)

Yearclass = 19115

Surveyl In rJex SLope In te r- RS4 uar e No. Predicted Sigma StanOarn Wpight
Series Value cept Pts VaLue Err or
R- 1-1 1.5 <l63 .950 4.5/1 .409( 13 5.88 (( • ~84 60 .9296R .0RII(l1

~-2U-l l.5 9 7'1 1.1 /5 4.40>1 .5216 13 7. l75 11 .70514 .R249? .11179
~-I-l 1. U'IH6 .6d'l 4.669 • /011 13 5.4261 .4R116 .510011 .29237

R-lU-l 1.5365 1.0111 4.~45 .5181 13 6.04>6 .71069 .74>15(1 .13542
11-1-5
~ -2a-3
I NTOli>' 1.2415 3.>:155 4.406 .4177 17 0.1878 .87Rl5 1.29554 .04532

NTdSTl 4.4l48 .flOO .11'10 .0000 0 .000(1 .00000 .0nQOO .00000

N-d S T2 4.5051 .OUO • UOO .JOOO 0 .0000 .nolloo .00000 .nooon

N-dS r 5
N-S" T1 1 .~ 041 .000 .oan .0000 0 .oono .00n,10 .onooo .noooo
N-S V r 2
N-S" T5
N-BS Al 6.608l -.455 6.535 .4856 5 3.4342 .49658 1.00249 .07569

N-B5 Al 4.J>l45 .4 '19 5.~64 .432'1 7 5.6085 .8237R • RH6 26 .")9685
N-b5 A5

MEAI.. 5.7955 .70159 .70159 .15454

Yearc lass = 1'1 116

Surveyl Index SLupe Inter- Rsquare No. Predicted Si9",a St an<iard Weight
Seri es VaLue cept Pts Va Lu e Errn r
~-1-1 .6'151 .>1>15 4.)42 .5764 13 5.dOl .93756 1. Of)"1 '1R .1252 R
R-ltl-l 1.il9!S6 1. 2 ~ 1 4.356 .4974 13 5.1104 .13226 .7U45 .21041
R-I-2
R-ld-2
R--1-5
~-ltl-3

lrHIlGP .1102>1 4.'144 4.54~ .4001 17 7.8344 .R9972 1.125R4 .0994'1
N-BS r 1 1./041 • 11 Oll .OOU .0000 0 .oono .000lJO .00000 .oooon
N-Bsr2
N--BS r 5
N-sVII
N-S V T2
N-SV r.s
N-BSAl .6931 -.456 6.5jO .4918 5 6.0276 .50443 .64140 .29955
N-dS A2
N-tlS A5

.\tEAI'l 5.7614 .68/113 .611783 .26536
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'f'earc La 55 = 111 1$7

Surv<!yl Inoex SLope Inter- Rsquare NO. Predic ted Sigma Standard We;ght
Sen es Va lue cept Pts Va l'l e Erra r
1(-1- I
R-~d -1
~-1- ~

~-2t:l-2

K-)-j
K-~13 -5
INIUGP .1) (LI 4.3~6 4.~67 .5741 17 4. ~46 5 .93945 1.02671 .30062
N-dS r 1
N-i:lS I ~
N-u;i r j
N-S V r 1
N-S V r 2
N-SVI3
N-B, ~ 1
N-a, ,,~

N-ilS Aj

MEA,~ 5.7254 .67313 .67 j 13 .6993"

Yearc lass ",eiyhted InternaL Externat Vi rt U Oll E<t.SEI
AveraJe Standard Standard !'opu lat ion l'lt. SE
P red i ction Er ro r Error Analysis

190) ).!lU j30.37 .28 .59 5.14 171.00 2.08
1\166 5.01 2 I j • 59 .21\ .39 4.l3 113 .00 1.3</
1967 ). ,.,I 17d.96 .36 .51 5.29 1911.flO 1.40
19611 ). (/ 31?9</ .32 .52 6.01 406.00 1.60
1 \lo! 6.31 5) 1 .llj .32 .22 6.92 1017.00 .69
19( ,J 1.(4 23U/.31 .39 .79 7.51 1820.00 2.01
1 \I (l 7.12 124~.15 ..n .28 6.26 525.flO .85
19U o.Q~ 1016.8~ .37 .41 6.43 623.00 1.11
1 \/73 6.7) 852. n .38 .59 6.42 615.nO 1.54
19/4 5.66 2116.11 .31! .29 5.110 349.00 .74
1 '>'7) 6.30 543.55 .18 .30 6.46 641.00 1.71
19/0 5.66 2116.43 .22 .16 5.30 200.00 ./1
1971 ).5) 257.22 .22 .14 4.116 143.(10 .62
19/11 5.36 211 .//l .25 .18 5.11 16).00 .74
1.,17" ).34 2tlll.90 .24 .21 5.19 180.00 • B/l
1911J S.U.! 152.19 .20 .19 5.18 11/.00 .95
1\10$1 5.34 2UIl. dj .18 .12 5.\18 394.00 .60
19!12 0.20 40,>U.61 .20 .19 6.50 66/.00 .95
1\Id3 o. öl 965.8) .17 .23 1.3d
19!14 o.UI 4j~. 02 .14 .20 1.39
1\I/l) ) .11) 345. llj .~8 .45 1.64
l'Uo 5.91 j91.41 .j5 .j8 1. Oll
Hdl 4.\1) 140.68 ,)6 .00 .00
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Table

Year

1981
1982
1983
1984
1985
1986
1987

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

Year class
Total'

1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

0.7 11.0 8.6 16.9 34 .1 37.9 115.3
- 0.1 0.9 16.1 20.4 21.4 16.0 15.8 92.3

44.6 5.9 10.8 28.0 31.9 14.3 4.7 3.0 143.8
355.3 126.6 60.2 19.2 15.6 9.4 3.0 0.4 0.2 589.9

7.3 168.9 90.3 78.1 15.7 6.3 2.5 0.2 + 0.1 369.4
- 82.5 93.0 356.0 119.062.6 8.3 2.1 0.3 0.1 O. 1 724.0

4.5 89.3 95.8 229.0 42.0 11.4 1.3 0.4 + + 437.7

'Includes year classes older than the 1975 year class.

Table 3 10 North-East Arctic eOD.
Results fromthe Norwegian bottom trawl survey in the Svalbard area.
Index of !lumber of fish in each year dass.

Year class
Year Total'

1986 1985 1934 1983 1982 1981 1980 1979 1978 1977 1976 1975

1981 0.1 22.2 9.0 5.5 1.6 6.1 49.8
1982 1.5 4.0 22.3 9.6 2.8 1.9 2.9 45.6
1983 14.6 5.1 6.2 9.5 3.0 2.5 1.3 1.6 44.4
1984 52.2 42.7 5.6 4.2 5.3 2.2 0.5 0.5 0.4 113 .8
1985 27.0 131.1 74.3 27.9 6.5 7.7 1.4 1.4 0.1 0.3 279.7
1986 3.5 50.1 164.0 44.0 18.1 3.2 1.3 0.3 0.1 285.0

'Includes year classes older than the 1975 year dass.
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Table 3.11 North-East Arctic eOD.
Results tram the USSR bottom trawl/acoustic survey in the Barents Sea
artd adjacent waters (numbers per hou! trawling).

Year class
Year Total

1986 1965 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

Sub-area I

1982 1.4 0.2 6.9 13.2 7.4 1.9 2.8 0.4 34.2
1983 4.3 8.0 5.1 4.6 5.4 5.9 2.7 0.7 1.2 37.9
1984 0.7 12.3 11.6 25.5 13.7 6.5 4.0 1.6 0.6 0.3 76.8
1985 3.3 2.9 51.3 35.2 53.1 25.2 4.4 1.8 0.8 0.1 0.1 178.2
1986 0.3 2.2 7.0 60.4 15.8 8.2 1.8 0.6 0.1 0.1 + 96.5

Division IIa

1982 0.1 11.7 10.6 4.7 1.1 4.1 2.0 34.3
1983 0.7 0.4 0.3 1.5 6.4 5.0 2.1 1.3 1.2 18.9
1984 0.4 0.7 0.6 3.7 4.0 6.7 4.7 1.1 0.3 0.1 22.3
1985 0.2 0.2 1.4 3.7 9.5 12.6 6.4 2.5 0.6 0.1 0.1 37.3
1986 + 0.1 2.5 2.9 3.2 1.5 0.5 0.4 + 0.2 11.3

Division IIb

1982 9.9 1.7 42.5 17.8 1.1 0.2 1.5 0.5 75.2
1983 9.7 14.9 5.0 9.4 11.0 2.6 0.7 0.8 0.7 54.8
1984 1.4 7.7 22.7 7.4 2.7 2.4 1.3 0.4 0.2 0.2 46.4
1985 9.1 9.4 45.2 32.3 32.8 11.5 5.3 1.8 0.3 0.1 147.8
1986 1.6 2.9 14.8 64.2 19.9 16.4 5.4 1.3 0.6 0.1 + 127.2

Total

1982 3.7 0.6 18.1 14.1 5.1 1.3 3.6 0.7 46.2
1983 5.4 8.9 4.3 5.6 7.3 4.7 2.0 0.6 1.1 40.1
1984 0.9 9.2 14.2 16.2 8.6 5.0 3.1 1.1 0.4 0.3 59.0
1985 5.0 4.9 43.0 30.3 40.5 18.8 4.9 1.9 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 eOD.
Results trom the Norwegian acoustic survey in the Barents Sea. Stock
numbers in millians.

Year ciass
Year Total'

1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

1981 3 73 58 124 243 270 827
1982 1 4 71 86 93 73 74 408
1983 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 + + 3,941
1987 59 158 636 161 47 5 2 1 1,071

'rncludes year classes older than the 1975 year class.

Table 3.13 North-East Arctic eOD.
Results tram the USSR acoustic survey in the Barents Sea and adjacent
waters. Stock numbers in millions.

'fear 1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 Total

1985 45 105 895 422 255 83 44 50 21 16 1,939
1986 60 53 141 980 444 183 56 62 19 1 2,000

Table 3.14 North-East Arctic eOD.
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
1985' 118 1,534 817 631 100 51 38 8 6 2
19862 435 361 1,717 462 271 56 18 5 2 2
19872 62 197 760 215 73 9 4 2 1

, From Hylen and Nakken (1982, 1983, 1984, 1985) .

2Estimates 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

3 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 54,2 53.3 52,5 52.0 54,7 56,0 57,9 62.2 60,0 55.7
6 64,6 64,4 63,5 61.3 63,1 64.5 67.4 71,1 70,2 67,2
7 67.6 74.7 73,6 69,6 70.8 73,3 79,6 81.8 82.3 81,8
8 76,9 83,0 83,6 77.9 82.9 80.4 82.2 88,7 95.2 94.5

Table 3 16 North-East Arctic COD,
Basis 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 11 9 12 9
5 18 18 13 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
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Table 3.17

NOtlfHEAST Allel lC eoo S UR VE Y OAlA
112
Nor Bar Sea Tr aw l
ö2,l:l6
1 ,1
$,9
1, 16.1 , 2 U.4, 21.4, 16.0, 15.8, 1.4. 0.2
1, 10.8, 28.0, $1. Q, 14.$, 4.7, 3.0, 0.6
1 , 60.2, 19.2, 15.6, 9.4, 3.0, 0.4, 0.2
1, 90. $, 78.1, 15.7, 6.3, 2.5, 0.2, 0.03
1, $56.0, 11 Y. 0, 62.6, /l.$, 2.1 , 0.3, 0.1
Nor Svaloard T r~w l
82,a 6
1,1
3,9
1 , 22.2, 9.$, 2.8, 1 .9, 2.9, 0.4, 0.1
1, 6.2, 9.5, 3.0, 2.5, 1.3, 1.6, 0.4
1 , 5.6, 4.2, 5. 3, 2.2, 0.5, 0.5, 0.4
1, 74.3, 2 (.9, 6.5, 7.7, 1.4, 1.4, 0.1
1, 164.0, 44.0, 18.1, 3.2, 1 .3, 0.3, 0.1
Nor Bar Sea Acoustic
82,86
1,1
3,':1
1, 7 I , 86, 93, 7$, 74, 5, 1
1 , 17, 45, 65, 38, 17, 10, 2
1, 174, 80, 03, 46, 16, 1, 0.3
1 , )j 0, 51 e, 109, 4 a, 20, 2, 1
1, 1560, 5$$, 2112, 34, 10, 2, 0.3
USS~ 1 TrawllAcoustic
82,1S6
1,1
3,9
1, 1$.2, 7.4, 1.9, 2.11, 0.4, 0.1, 0.1
1, 4.0, 5.4, 5.9, 2.7, 0.7, 1.2, 0.1
1 , 25.:; , 13.7, 6.5, 4.0, 1.6, 0.6, 0.3
1, 35.2, 5$.1, 25.2, 4.4, 1.8, 0.8, 0.1
1 , 60.4, 15.8, 8.2, 1 • ll, 0.6, 0.1, 0.1
USStl 2A lrawl/Acoustic
82, lS6
1,1
3,9
1, 10.6, 4.7, 1.1, 4. 1, 2.0, 0.2, 0.3
1 , 1 • j , 6.4, 5.0, 2.1 , 1 .3, 1 .2, 0.1
1, 3. I, 4.0, 6.1, 4.7, 1.1 , 0.3, 0.1
1 , 3.7, 9.5, 12.6, 6.4, 2.5, 0.6, 0.1
1, 2.5, 2.9, 3,2, 1.5, 0.5, 0.4, 0.1



Table 3.17 (cont'dl

uss~ Err Cateh J
82,86
1 ,1
3,9
5 0.) , 2V5. 6.B, 140 I, 1 723, 2961l, 502, 15
21.0, 16, 175, 824, 170, 454, 395, 21
111.0, 592, Y73, 140 1l, 711 , !> 72, 1 !>5, !>il
5!>.0, 2615, 16!>10, 1 U04 ( , 31)62, 1!>01, 319, 1!>8
61.6, :> !>59, 6079, 1 ~8 7 11, 7172, 1278, !> 71 , 82
uss~ Eff Ca t eh 11 a
82,66
1,1
!>,'f
19.4, 83, !> 5 6, 593, 548, 869, 184, 21
21 • 1 , U, 102, 704, 711 , !>4 7, 482, 141
14.2, 22, 106, !>42, 446, 197, 47, 60
12.0, Y2, 2 ~2, 432, 515, !>10, 97, !>9
41. 1, '1510, 5 ( 19, 15211, 4551, 1510, 406, 'l7
Nor ~ dY t Tt C ate h J
82,86
1 ,1
!>,9
14.S, 4YI, 1352, 173 7, 2545, 1539, 161, 55
1!>.0, 29, 809, 2!>3 2, 20611 , 1212, 436, I 1
011.7, zn, 972, 171 !>, 1415, 425, 50, 25
21.5, 712, 2232, 157 S, 946, 454, 34, 11\
15.8, 4128, !>II'18, 1515, 305, 154, 0, !>3
No rw ay Etf Cateh I1a
~~l fI' 86
1,1
!>,II
411.2, 251, 2060, 5379, 4!>15, 5392 , 951, 2!>2
!>9.Y, \01, 10!>1 , 5994, 4204, 2620, 18111, 276
45.1 , 211, ~Z2, 2063, 2661, 2063, 130 0 , 7 ~8

14.0, 1179, 4623, 32t- 8, 35!>6, 7!> 22, 51 n, 249
38.0, 110, 6626, 8!>9/, !> 154, 2'151, 4/1, 00
Spa" i sn t: Tt Cate h 110
82,66
1 ,1
5,9
16.Y, '1718, !>064, 1740, 4 7Y, 1073, 356, 114
15. d , 11/9, IB1, 10/U, 196, 46, 1 55, 5j
11.ll , Y08, 2000, 1697, 168, 13, 5, 6
05.1, 1691, 11t1l, 1161, !>1!4, 42, 4, 0
0!>.2, 266, 1j02, 76:> , 'f'/ , 511, /l, 0
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"0. 8~': -b. ~.:f;S3 -,I. c!16 -j. '0,)2 -8.880'3 -h.537 9 5 .S·/b .4':)78

-b "~·bEr·' -b.92b -b.OOlI3 -5.7'3'16 -6.7814 -6,3~4 10 .4Ht:I .5PtJ4,1 I~ --".~1&S18 -!;;I. 29... :-:! -8.553:-1 -tL Jtt91 -8.11:1"7 J !i .251 .'?2t~
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Table 3.18 (cont 'cl)

NORTH-EAST ARCTIC COD - LOG CATCHABILITY

1982 1983 1984 1985 1986 EST'D Fleet Age LSE (Q) EST F

". :::;··bl:: 'o! .bl.:1~ ._Cj. 746~ -~.~5C'6 -9. i022 -9.413 2 b .7l~ ;118~

.,;:,:",,:.1\f -b.8??S -b. 7(lb~ -6.522'/ -5.739 -5.592 3 5 1"1 J .lIl2t:1

.I,r:E;(/8 -S'.53bE -c,}.1·,8? -8.'3i23 -9.5775 -9 .. 4";)'; 4 b · '~89 I .2" l.l

-~. ,,"~4 q . ·'BB.!.. -9.~t37(· -=L ~37E -9.9~98 -9.3:> 5 5 ."..101 I · f..c·l18
~6')b -tJ.92e~ -b.q",.d~ -&.'34ß6 -5.501 -5.53" b 5 .b"2 · 3~~1

- · ;..:.t. .... ~. -. ,H2') ··7.(Ja79 -c .53(1I~ -5.55&9 -&.7b8 '1 b .7::>1 .c'l-i'l:.l
.' • 8·)':"~ -:..Ll.t!:>O·! -5.44 r:J4 5.5003 -b . 1'391 -~.Sl,)l..' 8 5 .4'1e I .3')1J

-, • ..:'.~::: I -~. 8 72'J b."'.;.):'" -y.9041 -~.693= -5.b52 9 5 .527 .81~3

-"/. ~}'''r . 8.1I12 -7. '.1089 -5. t837 -b.8.1 3 -7.277 JO 5 · ':'"=,c .be:).::

··I? :'t:'':"~ -1;1.53YB -8. S;,ll~ -e.7?64 -8.645 -8.5'll'i J 7 .17t') J I ~-fl.l-'

-':.':J ~c- -9. :3t:~) 11..'.3222 -9.31(,2 ."! .1245 -9.71 2 -, .487 .'5941

L:.
..

-:-?L -",:'5.,..2 -b.b555 "5.65 '3 -7.(1843 -6.915 3 7 .2~ I .C"t.:.:9

I I ~, .j::' -1'") .Lt4 l t I .~ .15':11 -9.(''1h'+~ -9.'"\977 - 'o. 1 " "I 1.1·/l.t .H'"
-.l.ti2:: -'l. ~3:33 -8.720:'- -1(..08111 -9.'/02 5 7 .6J~ I · :~'y,.~

_·"'l ......~3:1 - ..
.I)l~.,b -~. 68';7 -5.4'58" -b.~'f75 -b.712 5 "7 .26& . 1 'j ~

· =F!:.:i -'''.?En3 -6.'3'=J91 -&.22l.tl -5.'7831 -6.7U'l 7 7 .be"' ."2''<<:)

'I,.JI:-:C.!- -~. ~5e-! - 5. r.J4('3 - .~933 -6 .C:~P'f6 -5.24" 8 -;- .~Y2 ,'. :1 .. ~

':'. ,j·,:..,16 .".). ·lvit:.1 -:':l.t:!' ·hl -3.'·351 ~./1192 -5.:375 9 J. 13 J .li"J
~·h. f-l'~ -~.1)188 -~. "L'2 -7.bS:.i5 ·5.472~ -7.897 1') 7 1 · ~~(>"I .L'':}bb'

-~I., ""..:?~ -". '155 -'i.l:l~3tl -1 (1.l,,)~2= -9.819b -'3.585 j B .51::> • (J\..d.·

- 1". ~.)-::'_1', -Y.6 l '4l --9. ""'/O~ -8. ll,l67 -9.81'35 -9.527 2 8 .832 J .,153b

· ~',;:;?~ -7.e:.1': -fj.O·-'? I _., -'< -7.9224 -8.()&6 :3 8 .~b9 .~~t=

- I ,.tt:17 _0 .931 / -9.5819 -B.b5b3 ··!'''l.9H-)2 -lc').16 4 cl J. 17:1 I .~'·r:.:.,

1.' . ..:l8-:"!~. -q. t:r:H - .:.(~. 2till -t::I.95l.i -'3.5319 -13.337 5 8 .7(.... ·/ · ~1r:'.. ~
." • 'lC:l· '0::: - '/. ["9"1 _., .1 4 7 f t -b.ttS?1 -b.'31.3 -7.064 5 B .40l t .:,7'.)~

, ':i:.~ .. -0. ~t-5(. -~). aer.'2 -b.3533 -6.3252 -5.':J3~ "1 8 .6... j .;~-/i.'

-, ,':!'/IH .. t:.-:I.l}I+ -'1.32H4 _1.g )5~ -',:LC?'5fj3 -7.767 8 8 1.32&
., .ll/,l·"

.- (,-. _.:.. e''?LI -5. '/t",IQ -'I ,8~S17 -5.1192 -~.8e= '" H .bl'" .':"'1
-, · .·31 '. .d F''.' -~.8·':)f. -~. '1<-j)''3 -7.b'393 - 8.105 1') 8 I .31':;1 .S,,""'
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Table 3.19 VIRTUAL POPULATION ANALYSIS.

No"rH-EAST A" eT { e (DU

fJStfJNG "O~TAL{TY eJEff Je lENT UNH: Y "A r-1---- -------- ---- ---- ---- -----

19112 1983 1984 19115 1986 1982-86

1 .000 .oon .000 .000 .001 .000
l .001 .000 .001 .001 .001 .001j .066 .022 .017 .0jO .0111 .029
4 .195 .201 • 154 • 118 .117 .153
5 .291 .297 • j02 .407 .35!! .331
6 .52j .412 .541 .622 .066 .625
I .691 .707 1.014 .1l73 1.065 .!l7D
.; .709 .142 .955 .044 .785 .821

" .482 .4l14 .5119 .59j .659 .562
10+ .432 .434 .589 .503 .650 .562

( )- 'J)u .5j\l .541) .680 .6118 .767

SToer< SIZE IN NUl1BEkS UNIT: thousands
---- ---- ---- ---- ----
ALL \I ALU ES ARE <>{liEN fOR JANUA~Y

19112 1983 19114 1985 1986 1987

1 IU10119 1083015 j259428 11l!.650 11039 0
l 1\10216 ~ 14001 886735 2661158\1 97141 9029
3 154402 15)651 4691175 725164 2183321 19453
4 12 J934 116339 124630 378355 576305 1770310
5 34012 lli'5.ß 79247 89211 275221 4198??
6 7)367 513\13 )3263 41\150 48669 157454
1 92919 36511 26251 253119 21071) 15168
<l 1111124 311122 1475'1 7796 11686 5949

" d231 1261 141155 4650 2482 3242
10' 3652 2944 2989 3463 2638 2168

TO TA L .• v 1451UO 2154890 49321132 4069275 3226574
SPS NO 1269j6 105427 8j451 172114 175554



Table 3.20

fit le : NORf~-EAST A~CTIC eoo
At 19.45.34 2L SEt'TEMBH 19M!
t rOlft 7b t.) Öb on ages 1 to 14
.ith Terminal f of .900 on age 7 and Terminal S of .750

I ni ti a l sum of s4uared residuals " as 650.705 and
f i na l sum of s4uaren residuals i s 310.528 a f te r 71 iterations

Matrix of ~esidua ls

---- -- -- ---- - --- ---

Ye ars 76/77 77178 78/79 79/80 80/81 81/82 82/85 83/114 84/85 85/86 "Ts
Ail es
1/ ;> -2.807 -6.78'1 -4,918 - R. 569 -2.176 -4.6711 -4.1114 -4.397 -5.1150 -4.648 -19.298 .010
2/ 3 .400 1.420 .496 .346 1.087 -.403 -.365 -1. 064 .231 .885 -.279 .011l
5/ 4 .729 1.195 .1$77 .525 .345 -.472 .361 - .16 11 -.416 .217 .026 1.0'10
4/ 5 .dU .947 -.101 .191 • Oll -.32/ .216 .442 -.322 -.320 .1l7.6 1.01l0
5/ 6 .422 .745 .486 -.004 .204 -.241 -.055 .094 -.066 .01 7 • '126 1. non
6/ I .17.5 .068 .189 .098 • 17'1 .072 -. DOS - .144 .n59 .127 .n6 1. noo
1/ 8 -.450 -.764 -.680 -.315 -.479 .017 -.279 -.157 .291 .Hl .026 1,oIJn
8/ 9 -.6ll:) -.88L -1.125 -.588 --.806 .On2 -.231 -.052 .214 .141 .07.6 1. non
\f/l0 -.655 -.351 -.658 -.35, -.551 .412 -.n95 -.112 .320 - .06 5 .026 .300

10 / 11 -./99 -.931 -.823 -.296 • 0~5 .499 -.15/) .047 .424 -.275 .026 ,3'11l
11112 -.144 -.744 • 70 I!> .770 .965 .478 .361 - .295 .534 - .595 .n26 .300
U/U .31 U -L.182 .42j .420 -.224 .534 .441 -.539 .192 -.061 .1l26 .31l0
13/14 -.3 DU .035 1.677 .057 1.370 1.409 -.4112 1,027 -.417 -.144 .026 .31ln

.01J1.l .001l • 1l0O .000 .000 .000 .000 .0'10 • noo .ono -44.531

"TS .010 ,010 .010 .010 • 010 .010 1.000 1.000 1. 1l0') 1.000

fishin~ Mortalilies (f)

16
f-va lues 1. 1444

7/ 78 /9 80 81 82 83 84 115 116
F-va lues 1 .3512 1.4925 .997\1 .9324 .8846 .9450 .821l5 .8lS5 .8732 .901l/)

selection-at-age (S)
",.

1 2 .5 4
w

$-va lues .0010 .0010 .0327 .1561

5 6 7 8 9 10 11 12 13 14
S-va lues .32711 .5997 1.0000 1.2000 1.1723 ,11659 .6909 .71 111 .6352 ,75 Oll



Table 3.21 NORTH-EAST ARCTIC COO. At 19.43.35 22 September 1987. ....SEPARABLE FISHING MORTALITIES. ....
19/6 1911 lU8 19/9 1980 19/:l1 1982 1983 1984 1985 19~6

I .001 .001 .001 .001 .001 .001 .001 .0'11 .001 • '1'11 .0'11
t!. .001 .I){) 1 .001 .001 .001 .001 .001 .001 .001 .001 .001
5 .05 I .044 .049 .055 .030 .029 .031 .027 .029 .029 .029
4 .1/9 .21'1 .255 .156 .146 .131:l .148 .128 .137 .136 .141
~ .574 .442 .4l\1:l .326 .305 .21W .3'19 .21\8 .286 .21l6 .294
0 • .b1l6 .810 .1:l95 .591l .559 .53rl .567 .492 .525 .524 .54'1
1 1.144 1 .551 1.4Y2 .997 .95? • 8115 .945 • R2n .R76 • R73 .9'10
8 1.,)1,) 1.621 1. 191 1.196 1.119 1.061 1. 134 .984 1.051 1.048 1. o~'1
y 1.342 1 .5iS4 1 • 750 1.169 1.093 1.037 1.108 .962 1.026 1.024 1.055

10 .991 1.1/0 1.2n .!l6,) .807 .1.,6 .81 I! .11'1 ./SI! .756 .779
11 .791 .95 1• 1 • fJ31 .689 .644 .611 .653 .567 .6 '15 .6 '13 .622
12 • !l15 .960 1.06fJ .708 .662 .621\ .671 .585 .622 .62'1 .639
15 .727 • 1!58 .948 .653 .592 .562 .6'10 .5?1 .556 .555 .572
14 .85-i 1.013 1.110 .741\ .690 .663 .709 .615 .657 .655 .675

SErE~ABLE ~O~ULAlI0N NU!~BERS Un i t s: t hou sand s

---- ---- ---- ---- ---- ---- ----

1976 1977 1978 1979 1980 1981 19R2 1983 1984 1985 1986

1 859696 521667 211996 23/407 278864 256295 58H412 994462 1042287 1293'1 12279
2 5'16932 686699 263003 173309 194179 228102 20~651 4 R1 297 1\13530 852607 1 '1577
,) 51711J1:! 526245 561464 215008 141752 15~R52 186580 1714R6 303730 M54R'1 691447
4 641:l728 2\//410 255561 437792 170387 112572 126333 141:l111'1 136685 313261 529511
5 /:l1/6Q2 444239 197189 165748 306/70 120604 80278 1l?246 106693 97612 2237'>1
6 45561ld 460491 233 d14 \/91'12 97951 185160 7394? 46255 55878 65606 61)1)67
I 241063 11 d 155 16/651 7d214 44622 45846 89186 54347 24156 21061 51816
d 1 I t!.7 5 62ll/, R 3 (1:l94 50860 23629 1431l(l 15491l 263 Rl 12382 R240 \/252
9 0191 '>5~ 2 1011,8 51/5 165R 6319 4(]75 4085 8683 3545 23661,1 41\1 d 1327 6'12 1441 1317 21)96 11\34 1101 1278 2547 11)43

11 2512 12/6 531 155 50n 4ril I o i>, 663 40 49'1 970
12 b.:>iS ~5Y 411 'J8 56 215 21/, 34(] 3'1R 191\ 2211
1 ) 5(1) 2~9 269 111 4n 23 94 89 155 13~ ~7
14 4'1 146 ~5 il5 51 1 x 11 42 43 7~ 64
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Tabie 22 North-East Arctic eoo.
Input data to the assessment. weight (kg) in catch at age.

Age
Year

5 6 8 9 10 11 12 13 14 15+

1982 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1983 0.90 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 10.65 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

Tabie 3.23 North-East Arche eoo.
Input data o the assessment. Weight (kg) in stock at age.

Age
Year

5 10 11 12 13 14 15+

1982 0.65 1.00 1.55 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1983 0.36 1.01 1. 63 2.35 3.45 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1984 0.53 1.20 1. 90 2.91 3.97 4.70 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1985 0.67 1.07 2.23 3.65 4.92 5.06 6.17 7.70 9.25 10.65 12.50 13.90 15.00
1986 0.39 1.09 1. 85 3.11 4.32 5.50 6.17 7.70 9.25 10.85 12.50 13.90 15.00
1987 0.23 0.49 1.38 2.30 3.97 5.50 6.17 7.70 9.25 10.85 12.50 13.90 15.00



Table 3.24 VIKTuAl t'Ot'UlA r ION ANALYSIS ob
Cl'

NO.lri-fA,1 A.CTIe eoa

CArL rl IN NUl'ltlEriS UN T r: thous~nds

---- ---- ---- ----
1964 1965 1066 lob? 1968 1969 1070 1971 107? 1073 1074 1075

5 ~l'l~ 1 ~ 72 ~ 5~~H 34467 57119 2307 1164 7754 35536 294262 91 R5 5 4521\2
I, 4 ;012 2~000 55644 160U48 1/45115 24545 10702 15730 45431 131403 437377 5°7"8, 9lY,(] 7~299 54676 69255 267961 23B5~1 25813 11 R31 26837 '>1'111') 7'11777 226646
0 ~ 115/5 6~511 42,59 22061 10/051 1~1250 137820 "527 1208 0 20560 470fl6 11R567
I 196!,2 ö444 .3 1169 26295 26701 79.36.3 96420 5n9n 791 p. 7248 126 In 2'J522
X 0162 1145'l 185fln 25150 16390 2601\9 3102(1 520n3 3 /,885 1\37/\ 4370 °353
9 61 v6 5569 ~ :177 11325 11597 13463 ,i933 121195 22315 191311 25 ?3 2617

1(1 5551 1467 1495 2320 5657 5002 5?40 ~434 4572 4400 56'17 1555
11 785 1161 3'lO 687 657 1913 1232 762 121 5 677 21 ?7 1928
12 112 1.31 405 316 122 414 200 418 353 105 377 575
15 .3 8 7 67 77 225 124 121 lfl6 149 315 81 151 231
14 264 01 9 40 70 23 3° 42 121 50 R3 15

15~ 151 179 7'1 14 46 46 35 75 4'1 55 62 37

rorAl 248025 229081 2519/6 552170 612670 574026 3237 0 2 17 fllJ 6 7 1°1622 547506 Rn 1 RR 5 1,01,126

19/" 1971 1079 1070 1980 1981 1982 lQ83 1084 1085 10"6

5 ,l) 531 59594 711822 11600 5911 3401 891,8 111J8 7027 1921\2 19090
4 114541 16 S600 4541)'J 7/4~4 1/0!!6 9466 20933 19504 14165 58322 57654
~ 1 Y<}'J5 15055, 8~495 45677 K1986 2fl/l03 193/,5 21147S 181139 27216 75590
(> 1111256 5291- 5 56823 51043 401161 65455 28084 1( 656 2(1.1511 20342 21754
I I, 7/l fl 61821 25401 16815 17664 217 R8 42496 17')'14 15415 135 R8 12nn
8 15962 255j8 51821 112/4 1442 9953 ·~595 18329 8359 4385 4339<} 4t),1 ,6~9 Y41J~ 10974 35 (11\ 4267 21178 2~45 6054 1904 1 n91l

10 95" 1521 lat 11~5 5196 1511 ln~ '>46 764 106? 5Q 3
'11 ~, ~ 610 n5 427 671l 81'.2 271 ?29 221 163 467
'12 442 211 446 105 79 100 26fl 74 153 5° 131\
15 15'1 12? 74'" 59 24 57 ?7 SR 56 51 76
11, 26 92 4 ~ 311 7.6 :5 5 21J 12 45 37

1~~ ~5 54 51 45 1\ 1 5 5 12 31\ 1

rOTAl 465946 490951 35961)9 ?0l122 I, 17 5660 135440 132355 90741 91477 P6457 1°°4'17



Table 3.25 VIRTU,\L ~OPI)LATI()N ANALYSIS

NOK I d-EAS I A RC r I C COO

F I Sd I,," ,11lk I All IY CaUF I ClF." r U"IT: YeAr-1 NAT'JRAL "lORTAllTY COF.FFICIENT .7'1
---- ---- ---- ---- ---- - --- -----

1 '164 1 '165 1\/66 1 '167 196H 1969 1970 1971 197? 1973 1974 1975

.I .011 • 023 • 0401 .030 .U24 .023 .041 .0?1 .039 • 196 • ?14 nR4
4 .14 /, .111 .10 /, .153 .2'17 .221 .14? • 1'13 .167 • 2nn .40 f> .' 11)
5 .352 .3/!? · ZU • 1 ~1 .40'1 .4~1 .3R2 .72 fl .2'17 • 355 • 537 .571
6 .481 .445 .31? .202 .461 .539 • 5l 1 .236 .3R~ .3° 1 • ~n7 .7'12
7 .56\/ .397 .465 .427 .4nl .769 .622 .519 ".31 5 .1.71 • 44 ~ • ?n3
~ • 11 ) .~15 .,66 .61>1\ .521) .021 • X4fJ .1\36 .6f>" .64'1 .4~f> .7'12
'I 1 .047 .6\/'1 .6HOl .835 .764 1 .13? .959 .937 1 .14" 1 • '1'17 .4'15 • 61 '1

10 .83.; .l1fJ .709 .7118 .725 .949 .97'1 .171 1. 2/." .7~4 .974 .47fJ
11 1 .0,) .734 .460 .862 .535 1.lU .636 .639 1.?16 .6 fJ5 1 • fJ4 3 1.173
1~ • I! 61. .491 .616 .81!? .355 .7'l2 .432 .461 .7 fJ4 .635 .1,5 0 .035
U 1 .145 1.057. .606 .1<6 /• 1.151 .nl .4n6 .474 .76 R .340 1.739 1. Id 7
14 • I!).J .060 .31fJ .750 .740 • 6~0 .540 .HfJ .91fJ .310 .7nn • Rf>'1

1). .l:!lfJ .'160 .37 .75fJ .74'1 .6Rf) .54'1 .Hf) .91 fJ .31'1 .7"'1 • 1Ib'"!

( ~-10)cJ .666 .534 .5f)2 .511 .54/\ .IIl)n .124 .5~R .676 .~94 • 5~0 • f>1 R
(11-14) u .942 • ilOl .552 .1<31 .7fJl .8,2 .6'19 .531 .9M .~?O 1.1173 1. '115

1'170 1977 19/ il 197Y 198fJ 1981 19PZ 19R3 19R4 19X5 191\1, l1R3-R6

j .100 .134 .140 .049 .!J31 .0 7 3 .'157 .'12'1 .'12'1 • '132 • fJ51 • n?6
4 • .112 .561 .l23 .ZOI! .129 .091 .193 .16'1 • 11/ .144 • 171\ .13'1
~ .479 .753 .66Y .34 X .355 .22\1 .29.3 .293 .2 /,4 .341 • 4f>? .335
0 .5u .6112 • R41 .546 .623 .,14 .541 • 1,74 .5.3'1 .452 • 7fJ 1 .539
I .090 .67l:! .849 .659 .673 .RH .791 .76R 1. n?1, • R37 .572 • R'11
d • !SilO .909 • '134 .761 .702 1.064 .986 1. f)n3 1.169 .97.3 .716 .065
Y .771 1.1.13 1 .291 1 • 04~' • ~39 I .22, 1 • 111 .973 1 .1 /'.7 .965 .7"5 • 95 7

lu .45° .16? .9/l9 .952 1.0/.3 1.05/l .677 .~24 .925 .67 R .74 f> .7°3
11 .300 .62'1 1.742 1.?5.5 1.3n 1.047 .649 .1, R4 .766 .51 '1 .73 4 .623
1< .9K, .2.39 1. 416 1.065 .842 .lRR 1.0°/, .366 .7fJ5 .473 1. 14' .~n

13 .015 .1l5 ~ 2.151 .713 • 7R5 1.3x2 .45 /• ,7R4 .57.5 .541 .395 .5f>1
14 .!S5i! 1.144 • Q9::J .664 ./\1 ~ • 2~3 .6R~ .7211 .361 1.1n5 .7°4 .747

1 ~ + • B~I< 1.14/. • 'lYn .664 • Rl i< .2'13 ."R~ • 72R .361 1.1"3 • 794 .747

( 5-1;])U .644 .R53 .Q30 .71° .11° .R2.l .734 • "122 • R41 .7n~ • I,~ '1 ""(1 J- 14)" .64~ .720 1 .4:>9 .929 .96:1 .IN5 .712 .637 .656 .661 .7"2 -..J



'I'able .?il.l
J/"J.}.\ e. ,~Jll\ I ( ,. ,·'JAI. Y" I ~ ..

4.jrilr'·,,: ....,1 "\1..1, .. .. ).1 '"
1
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Table 21 NORTH-EAST ARCTIC COD.
Present and expected stock size and catches.

1986 1981 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
4 528,139 51,634 199,641 98,506 0.15 341,368
5 223,103 15,590 380,452 91,213 0.31 565,922
6 60,011 21,754 115,390 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
11 919 467 405 176 0.65 349
12 220 138 385 171 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- 1O= 1,550,331

weiqht 1,191,295 1,499,064 545,000 0.80 1,960,510

Spawninq stock
Numbers 114,712 195,139 226,393

Weiqht 293,419 350,901 540,146
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Iahle 3,28- NORTH-EAST ARCTIC COD,
Input data for the catch and stock projections.

Fishinq pattern Maturity oqive weiqht in catches Weight in stock
Aqe

1987-1989 1987 1988-1990 1987 1988 1989 1987 1988 1989 1990

3 0.033 0.03 0,01 0.44 0.49 0.49 0,23 0.30 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 2.95 2.30 2.71 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 7,70 7,70 7.70 7.70 7.70 7.70 7.70
11 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 1.00 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 13.90 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 oqive is data for 1987 and for 1988-1990, the averaqe of data for
1984-1987.

The weiqhts in catches are calculated up to 6 years, weights at oider ages are
from the data series.

The weiqhts in stock are data for 1987, and for 1988-1990, they are calculated up to
aqe 6 for 1988-1989, and age 7 for 1990. Older fiqures are from the data series,

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

The yield-per-recruit analysis gives Fmax =0.35 and FO•1 = 0.17.

Recruitment 1s for 1986: 1,000 million
IMe 3) 1987: 430

1988: 346
1989: 3"
1990, 155
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Table 3 29 NORTH-EAST ARCTIC COD.
Stock size and catch predictions.

1988 1989 1990

Stock Spawn. Stock Spawn. Stock Spawn.
biomass stock F5- 10 biomass stock F5- 10 biomass stock

(3+1 biomass Catch (3+1 biomass Catch (3+1 biomass

1,961 540 0.17 191 2,592 1,052 0.17 331 3,014 1,690
0.35 383 2,385 933 0.35 569 2,557 1,318
0.51 530 2,219 840 0.35 530 2,410 1,210
0.80 159 1,966 103 0.80 869 1,128 152

Table 30 NORTH-EAST ARCTIC COD.
Lang-term perspectives for stock size and catches.

1988 1989 1990

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

1,961 540 0.51 530 2,219 840 0.35 530 2,410 1,210 0.35 646
0.59 600 2,141 191 0.44 600 2,231 1,091 0.36 600
0.65 643 2,093 171 0.50 652 2,122 1,012 0.35 550
0.10 682 2,049 141 0.60 135 1,916 915 0.53 105
0.80 159 1,966 703 0.65 744 1,868 841 0.50 628
0.80 159 1,966 103 0.80 869 1,128 152 0.80 808

Recruitment 346 million 391 million 155 million

1991 1992 1993
Sum

Stock Spawn. Stock Spawn. Stock Spawn. of
biom. stock F biom. stock F biom. stock F catches
(3t) biom. 5-10 Catch (3t) biom. 5-10 Catch (3tl biom. 5-10 Catch

----
2,323 1,368 0.35 632 2,040 1,215 0.35 563 1,805 1,175 0.35 484 3,385
2,183 1,252 0.36 600 1,934 1,180 0.35 530 1,135 1,101 0.35 464 3,394
2,111 1,191 0.35 560 1,906 1,151 0.35 518 1,121 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
1,312 631 0.80 621 1,063 418 0.80 481 811 381 0.80 380 3,918

Recruitment 200 million 200 million 200 million
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Table 4 North-East Arctic HADDOCK.
Total nominal catch (t) by fishing areas (Norwegian
coastal haddock not included). (As officially
reported to lCES.)

Year Sub-area I Division IIa Division IIb Total

1960 125,657 27,925 1,854 155,434
1961 165,165 25,642 2,427 193,234
1962 160,972 25,189 1,727 187,888
1963 124,774 21,031 939 146,744
1964 79,056 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 87,889
1981 36,834 39,864 455 77,153
1982 17,948 29,005 2 46,955
1983 7,550 13,872 185 21,607
1984 4,000 13,247 71 17,318
1985 30,385 10,774 111 41,270
19861 69,479 26,251 728 96,458

lprovisional figures.
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Table 4 2 North-East Arctic HADDOCK.
Total nominal catch ('000 t) by trawl and
other gear for each area.

Sub-area I Division IIa Division IIb
Year

Trawl Others Trawl Others Trawl

1967 73.8 34.3 20.5 7.5 0.4
1968 98.1 42.9 31.4 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 9.5
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 19.0 17.9 21.8 18.7 0.5
1982 9.0 8.9 18.5 10.5
1983 3.7 3.8 7.6 6.3 0.2
1984 1.6 2.4 6.4 6.9 0.1
1985, 24.4 6.0 4.5 6.3 0.1
1986 51.3 18.2 13.1 13.2 0.7

'Provisional.
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Table 4.3 North-East 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 leES.)

Faroe German Germany, unite,j
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kinqdom USSR Others Total

1960 172 5,597 46,263 45,469 57,025 125 155,651
1961 285 220 6,304 60,862 39,650 85,345 558 193,234
1962 83 409 2,895 54,567 37,486 91,910 58 187,438
1963 17 363 2,554 59,955 19,809 63,526 146,224
1964 208 1,482 38,695 14,653 43,870 250 99,158
1965 226 1,568 60,447 14,345 41,750 242 118,578
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 541 656 2,119 37,716 20,423 26,802 87,257
1971 81 16 896 45,715 43 16,373 15,778 3 78,905
1972 137 829 1,433 46,700 1,433 17,166 196,224 2,231 266,153
1973 1,212 3,214 22 9,534 86,767 34 32,408 186,534 2,501 322,626
1974 925 3,601 454 23,409 66,164 3,045 37,663 78,548 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 15 1,365 61,886 2,948 20,706 246 87,889
1981 381 414 22 2,398 58,856 SMin 1,682 13,400 77 ,153
1982 496 53 1,258 41,421 827 2,900 46,955
1983 428 1 729 19,371 139 259 680 21,607
1984 297 15 4 400 15,186 37 276 1,103 17,318
1985

1
424 21 20 395 17,490 77 153 22,690 41,270

1986 881 54 75 1,079 48,178 22 431 45,738 96,458
1987 Expected Landinqs 210,000

lprovisional fiqures.



Table 4.4 North-East Arctic HADDOCK.
Catch per unit effort.
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Year
Sub-area I Division IIb

Norway2

Division IIa

NOrway2

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

11986

0.06
0.35
0.27
0.26
0.27
0.11
0.13
0.36
0.45
0.64
0.51
0.27
0.13
0.27
0.57

.:

1.00
1.05

33
29
23
13
18
18
17
18
19
13

7
8

14
22
20
15
10

4
5

0.02
0.18
0.09
0.06

+
+
+

0.07
+

0.04
0.01
0.01
0.02

2.8
3.3
2.5
0.9
1.6
2.0
2.8
2.4
1.0
2.0
1.0
3.0

23.0
20.0
15.0
4.0
3.0
0.2
4.0

0.09
0.39
0.51
0.44
0.24
0.14
0.14
0.18
0.22
0.37
0.38
0.17
0.12
0.11
0.19

34
36
42
33
18
18
34
25
50
42
31
25
18
20
74
60
38
16
15

lpreliminary figures.

2NOrWegian data - t per 1,000 t/hrs fishing.

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

4 USSR data - t per hour fishing.
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Table 4.5 North-East Arctic HADDOCK.
Weight at age (kg) in NOrwE'gian 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 HAD00CK : re c ru i t lj ~s 3 year-oLds ( ; nr.. '1" t a f (1 r ag~ 5 0.1,2 & Sl
10,Sl,~ (NO. o f c;urveys, No. of yei='rs, VPA Co Lumn 1';0 .. )

Yea r VI'A a-T-l R-T -2 a-T-j INTnGP N-B STl N-OST2 N--8ST., 1.j-8SAl "'-B5A2 N-fj S A3
cla 5S

1951 24~ jR 0 14
1 'I) ,j lUY 2 4 5
19)'" l41 7 14 33
1960 214 jO 40 12
190 T .,20 32 50 S4
1961 lUO 5 ., 4
196., 243 16 ." 12
191>4 291 11 U 15
1905 20 0.5 0.3 0.5 0.01
1966 11 0.5 0.3 0.5 0.01
1'167 164 j 1j 8 0.08
196~ 97 U.3 0.3 5 0.003
1\1" ... 10ö 51 69 120 0.29
19/0 210 10 33 31 0.64
1971 )4 3 3 9 0.26
19U 49 2 9 3 0.16
1.,,75 )6 13 d 5 0.26
1914 114 15 35 14 0.51 10/1
1111) 1 71 163 96 59 0.60 7S5 737
1916 U~ 6 U 4 fl.31l 267 140 1 R 1
lYll 19 1 1 fl.5 0.33 111 11
1911! 6 0.5 0.5 0.3 0.12 2.3 17 14
l'f7Y 9 0.5 n.3 0.3 0.20 4. d 1.8 25 7
1960 S U.3 0.3 0.15 0.3 n.9 4.1 2 4 7
1'101 I 0.3 0.3 II 0.03 0.5 5.7 15.2 3 Fl 53
1911l j 55 23 59 63 0.38 314.5 5)5.8 3110.2 10f) 2 11/\ 7
1YJ5 40 7." 25'1 n.62 663.2 016.2 514.0 2148 1'112 2161
Hd4 9 19 18 (J. 78 16/.8 155.0 14 0 .3 lU34 650 220
1 YÖ) 5 2 0.27 77.9 51.9 434 56
19d6 1 0.39 15.2 41
1YdI 1 0.10

:< - r- I USS~ Bo t t om trawl survey, age 1
II-T-2 lJSSR ag~ 2
~-r- 5 USS~ age 3
INTUGP International O-grQup su rv ey
tJ-tlS Tl Norloolegian Ba r en t S Spa, Bottom tr"'wl survey, aq~ 1
N-BS Tl Norwegian ~ge 2
N-8S T5 l'forw eg; an ag e 3
N-B Al Nor .. egian Barents Se a, Acoustic survey, age 1
N-iH A2 Norwe-gian ag .. 2
N-I3S -15 Norweg; d.' "ge S
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Table 4.7

A'lalYSlS oy KCKT J/ X2 of <jat~ trom filp RCRT-OATA
1'10.1 "EASI A,<CIIC HADllnCK : r~~ru;t5 .. 3 y~"r-ol<js (;n~. 1~t~ for ~~~s '1.1.~ ll. 3

Oata tor 1U s·,r\lp.ys ovor 31 yeo:trs

KEiNE5SlJN IYPE = C
IAPE~Ev TIME WEIGHTI~G APPLIEO
"U~"H .I OVER ,,') YFAR5
P.IO. wEJGHlrN NOT APt'LIED
FI~AL tSTl~AIES SHRuNK TOWARDS ME AN
ES 1 I f1 AlE S WI I H S. E. • S GHEU EH THAN THAT 0 F ME AN
MI~IMuM S.E. FOH ANY SUKVEY lAKEN AS .00
~l~.~UM uF ) POl~TS U~ED FüR KEGRE5SION

Yeare lass = 1"ö3

INCLUDED

Surveyl
Serl es
.-T-1
H-I-l
11- T- .I
IIH'J"P
I+-tJS T I
N-tlS 12
N-IJS T.I
N-tlS Al
N-8S A2
N-tJSA.I

Index
lIa l u ~

.5./Uo
4 • .5620
).4/100

.4624
0.4"/10
6.4ö2
) • I) 26
1.61<'6
7.'0/.1
1.6 (l!l!

Slupe

1.24'"
1.n"1
1.214

16.1.19
.,JOO
.000
.... 14
.(411
.l!l4
.9l9

lnter
e~pt

1.754
1.<149
1.)10
-.021

.OIJO

.000

.4YO

.4')9

.<')7
-.4/0

RSQuarp

.67.50
• <1393
.6607
.451l8
.UOOO
.0000
.0$670
./584
• ~168
• >l760

NO.
Pts
26
26
25
18

<1
n
5
5
7
II

Pred;ct~d

Va lu e
6.391/
6d216
8.2162
7./591

.00<10
• uono

5.753.1
6.14~2

6.5114
6.6612

Sig""

1 .14309
• 71 16.1

1.1320.5
1 • 7 80 81

.n00<10
• nooou
.78634
.849Jl
.56208
.ll00n

Standard
Error

1.27730
.81142

1.43751
2.067911

• 1J00IJn
.oonoo

1.06(,49
1.361 n2

.71 il79

.81\61\1

Weight

.n7775

.19267

.n6139

.02966

.nonnn

.00000

.11195

.06/81l

.24553

.16131

3.11081 1.56419 1.56419 .05185

Surveyl
Seri ~s

H-I-1
H-T-<,
.-1-3
INTIJ"P
N-8ST1
N-tl S 12
N-iJST5
N-tl, A 1

1'/-03S A2
-ijS >\.1

ln<j~x

Va l u ~

2 • .1026
<'.9957
<'." 444

• 5 (60
). U1l7
4.~12(

j. 1120
6.9422
0.447.1
5 • .1'/112

Slupe

1.2<'4
1,r106
1.<'.12

15.6(2
.1100
• J'J')
• '115
.(44
.ölS
.9"0

l'lter
ee!'t
1.750
1. 840
1.45/l

.0'14

.0<1.,
• U')O
• 4~1
.425
.252

-.4/5

RSQuarp

.6956

.11595

.6~38

.5080
• nooo
.0000
• ~6 75
./574
• Y180
• '!( 55

'lo.
Pts
26
26
25
18

I)

o
5
5
7
R

Predie t~d

Va lu~
4.5673
4.8543
5.0un
9.0410

• nO r)()
.oono

5. 07S 7
5.5924
5.5754
4.5391

Siq,..f'

1 .099'14
.671~2

1. 17n30
1.6.1484

.non<11J

.00<1nO

.71l974
• ~5165
.56211
.71/60

St a'ld~rd
Error

1.15763
.71505

1.24999
2.1<1665

• n'lnnn
.OnW10
.99165

I. 272 ~ 1
.662n3
• 7 !'I ,133

Wpight

.'17832

.20521l
• <16717
.nZ365
.nflOn<1
• <10<100
.10673
.n6479
.2.5941l
.17237

Yeare lass = 1,065

3.741/ 1.576/6 1.57076 .04222

Surveyl
Se r 1 es
"-T-l
R-T-"
"-1-.1
11\ 10 \iP
N-IJS T'l
N-~~ T2

-851.1
N-oSAl
N-tlSA2
1'1 -tjS A3

l"je. Slupe
Val u ~

1.7"1, 1.IJ9
1.J'Jllo .9'1<'

.<'.19') 15.192
4 • .10112 .000
.1.4 '/.15 • nOll

6.1/).1 ./41
.I.) 1 11... • .'127

Int",r
e~pt

1 • ISt!
1.1$.16

.054

.000

.0<1U

.446

.245

Rsq"ar p ND.
Pts

.72n2 26
• 1179( 26

.5616 18

.0000 n

.IJUOO 0

.1561 5

.'JH6 7

Predie t~d

Va lu e
3.897/1
2.9249

3.6850
.On<10
.0000

Sig1la

1.0sn",
• 62.146

1.48°50
• nnn,1n
• noouo

.115656

.562.5R

Standard
Error

1.10l36
.65995

1.56170
• n0<10n
• nounn

1.1/.134
.6n" 2~

lJeight

.11163

.31146

.05562

.nnnoo
• fJl)OfJO

.n91153

.56912

5.66,~5 1.5 0 fll1 1.50'111 .n5365



l'able 4.7 (cont'd) 59

Ye~rc l~ss = 1,1 ~6

Surl/ey/ In1ex Slope Inter- RSQuarp No. Predic terl S;9m~ Stanrl~rd \/pi'jht

Serles Va l ue cept Pts V~ lu p Err0r

~- [- I .6'151 1.117 1. 155 • /45"3 26 2.)63) 1 JI'1755 1.n7HIl .31499

~ -1- 2
,<-T-5
IN fU ut' .5~95 14. If 0 .ln9 .612) lA 4.9746 1.36363 1.47288 .16/41

,,-tJ5 f 1 ~. tlbtl .fll)r) .0ilO .0000 n .onoo .nnooo .00:)1]'1 .nonf)O
N-dS Tl
N-BSf5
N-d$ A 1 5.8(U ./:>4 .471 • (546 3.51?0 .1l650( .98~f)6 .57657

N-BS A ~

N-tj$ A5

McA" 3.S9rJl 1 • 604 (6 1.604/6 .14103

yearc lass = 1'167

Survey( Index S lope lnter- Rsq,Jarp No. Predicted Sig:n<\ St ~nd",rd Weight

Se,., es Va lu e cept Pts Va tll ~ F. '-ro r

H-I-l .0,151 1.1 (> 1 1.75S .7685 26 2.559;1 .96152 1.03601 .51847

R-T - ~

il- f- 5
INTa~1' .0953 14.519 .149 .0)28 18 1.5329 1.27769 1.4344 Q .27043

N-dS r1
N-üS r 2
N-OS T.3
N-I3S Al
N-3S A2
N-i:l$ A3

MEA." 3.5114 1.62300 1.62560 .21110

Y'ea,'class ~eiyhted Int ernal External VirtJ~l ExLSE/
Average Standard St~nd~rd population In t. ~E
t'reJiction Err or Error Analysis

1 '/6) 4.5) 11.62 .25 .48 5.04 21.00 1.05
1,100 5.52 55. !l2 .55 .44 2.X9 lX.OO 1.34
196( 4.(11 119.54 .50 .32 ).11 165. [10 1.07
1;16 d 5.06 5 ~. 78 .32 .42 4.58 98.00 1.31
1?09 0.01 I 4 ~ .95 .37 .53 6.93 1026.[10 1.45
19 (,) ).9d 3'17.20 .55 .55 5.60 271.nn 1.67
19(1 4. t1 111. 052 .51 .19 4.01 55. no .60
1;1 7l 4.42 i:l2.78 .34 .29 3.91 50.nO .115

1915 4.85 128.15 .35 .33 4.04 5(.00 .95

1974 ) .) J 244. i!6 .37 .56 4.74 11). no .97
19t'> o.6'J 152.61 .41 .60 5.~5 172.00 1.47
19 10 4.42 i:l5 .1 I .44 .7l\ 4.93 13-/.0n .63
1911 :>.4~ 050.61 .47 .50 5.00 20.00 1.06
1 YI.s 5.05 21.7.1 .47 .45 1.95 7.nf) .'17.

1<.1/9 l..I? 16.7.5 .52 .41 2.30 111.00 • Rn
1 'J6(J ~.n 1 '1. n2 .49 .42 1.7'1 6.00 .87
198 I :>.1.2 2;.01 .33 .42 2.ni! Il.no 1.26

1 '/.12 ). Y2 5U.41 .44 .34 5.1I7 356. '10 .71>'
198:> 6.5'3 590.Q5 .056 .31 • J\ I

191\4 ~.O'/ 162.~2 .52 .29 .91
lQ~5 5.45 50.11\ .37 .30 .1l0

1 "00 5.4J ~9. 113 .6'1 .57 .94
19M 2.41l 11.91\ • I ~ .60 .02
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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 eaeh 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 0.5 0.0 1.8 2.1 2.2 5.5 2.7 15.9
1983 314.5 5.7 4.1 3.8 1.9 2.3 3.9 1.6 379.0
1984 663.2 355.8 15.2 1.6 0.7 0.2 0.3 0.4 1.8 1,037.4
1985 167.8 616.2 380.2 7.2 0.4 0.2 0.3 0.3 1,172.6
1986 77.9 135.0 314.0 123.0 0.4 0.1 0.1 0.2 651.5
1987 15.2 31.9 149.3 312.8 62.0 0.1 0.2 + 571.5

I Ineludes year elasses older than the 1975 year elass.

Table North-East Arctie HADDOCK.
Results frorn the USSR bottom trawl survey in the Barents Sea and
adjacent waters (numbers per hour trawling).

Year elass
Year Total

1986 1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975

Sub-area I

1983 39.9 97.3 16.5 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 19.1 213.4 168.8 0.8 0.2 0.1 + 0.3 406.8
1986 O. 2.3 16.6 58.1 27.6 0.1 + + + + 105.0

Division Ira

1983 5.4 5.5 0.1 0.2 0.3 0.1 + 0.9 + 12.5
1984 4.9 14.4 5.6 0.1 0.1 0.1 + 0.1 0.1 25.4
1985 3.8 7.0 11.7 4.1 0.1 + 0.1 26.8
1986 O. 0.3 3.5 10.4 2.9 0.1 + + 17.6

Division IIb

1983 22.1 9.9 0.2 0.1 + + + + 32.3
1984 2.2 14.3 1.8 + 18.3
1985 1.4 10.2 61.4 5.1 + + + + 70.1
1986 + 0.2 3.1 7.2 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 90.0 0.4 0.1 0.1 + 0.2 242.7
1986 0.2 1.4 10.7 36.3 16.4 0.1 + + + + 65.1
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Table 4.10 North-East Arctic HAOOOCK.
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 7 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 3,231
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

lrncludes year classes older than the 1975 year class.

Table 4.11 North-East Arctic HAOOOCK.
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 1 + + 2,738
1986 34 37 208 917 910 + + + + + 2,109
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Table 4.13 Nortll-East Arctic HADDOCK.
Input data to the assessment. weight at age (kg) in tlle stock.

Age
Year

5 6 7 8 10 11 12 13 14+

1982 0.66 1.03 1. 79 2.38 2.86 3.33 3.70 4.41 5.40 6.40 7.40 8.00
1983 0.66 1.03 1. 79 2.38 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 1
Age Average

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 96 99 74 96 86 91
8 100 100 100 82 91 100 95
9 100 93 89 96 83 100

10 100 100

1Average not used for age 9.



I PHI E t.... J~ NO T~EASI ARCIIC HADDOC~

i nas q t l:{ed <35
hil5 Q f i 'ced ac:,
has 4 flxefj 85

Module '-un at 12.:J4.54 19 septe'Tlbe,' 19t:rI
DlSAGGREGATED Os
Fleet 1 ~ NOTW 8a~ Sea lraw!
Fleet 2 ( Norw Bar Sea ACOUStl
Fleet :~ ( lJSSR I f,awl/Ac:.olJstl
LOG fRAN5FORMATION
NO (''(olanat,ory V<:ir late (medn uspd
FLEETS COMBINCD 8~ •• VARIA~CE.*

the rnQun
the mE?c.Jn
the mean

Reqlessian wclghts
1.00e. 1.000 1.. 0<.'1) 1 .000
Oldest due F'~l.QOO*ave,-age ur 5 youngel- aqes. F le~tc; combillPd bv 'Iar Idnre cf oredlctlons

LOG CATCHAB1LlTY

19~ß 98" 1985 1986 E.Sr' 0 AGE f-leet LSE <al FSI F

-7.251:'1 -5.8996 -6.6565 -6.6177 -6.6('6 3 1 .5:;3 .1103
-6.7163 -".6506 -5.510 -4.6888 -5.3~3 3 2 .969 .0539
-8.8854 -7.5912 -'7."68" "8.3049 -8.063 3 3 .561 . 13Hol
-7. l t573 -7.82<)5 -6.:e6 -7.3A85 -7.234 I, 1 .6'78 .3582
-b.St,l -5.5914 -4.7375 -5.3::>05 -5.555 4 2 .749 .2501

-9.0949 -9.2157 -8.4572 -8.8829 -8.913 4 3 .333 .2978
-7.5524 -8.5298 -8.8091 -8.5615 -8.391 5 1 .562 .581
-6.5c)49 --6.3272 -7.1996 -6.5465 -6.667 5 2 .37" .1,34?

-10.5')53 -9.8826 -9.5022 -9.9478 -9.96 5 3 .414 . 483':J
-8.22" -9.'.273 -"J. 1,359 --9.7861 -9.218 6 1 .684 .3799

-'7.6706 -7.1247 -7.8264 -7.4835 -7.526 b 2 .302 . ,i06";
-[1.3595 -10 . .1.205 -10.129 -C).7861 -10.:35 6 3 .5Y2 .122'/

'"w
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Table 4.16
VI~TuAL ~OPULATIO~ ANALYSB

NO~T ~-EAST A~CTI C HAUOOCK

f IS,i II~G "'OR r ALL TY CIlEfFIClENT UNIT: Yeoa r-l---- ---- -------- ------------
19U 19114 19115 1986 1985-86

1 .000 .000 .000 .001 .000
2 .OU .001 .007 .001 .008
.s .UD .081 .091$ .106 .101
4 • 30'~ .205 .301 .300 .279
:i .242 .21.3 .1\19 .478 .285
/J .1/J0 .124 .285 .209 .195
7 .171 .126 .1l!1 .224 .175

8+ • 1f 1 .126 .1Hl .224 .175

( 4- nU .ur .167 .242 .305

STUCK SIZE IN NU"'SEolS UNIT: t hou~ and 5

---- -----------------
ALL VALUES ARE ijIVE.~ fllR J ANUA~Y

1983 1;184 H85 1986 1987

1 520112 41989~ 935708 103180 0
2 llO~S 42 ~ 1151 343784 76/J092 811482
3 oll62 6449 348414 279400 626596
4 1960 411i:l4 4i:l68 25;1609 205661
~ 4524 4702 3523 2950 156810
6 1021 ~ 2\108 .5165 2229 1497
1 229')1 1126 2104 1947 1480

,j+ llO91 23\1;9 16402 6382 5448

TurAL ,"0 5 Il <lI 69 900937 165/84') 1425188
SPS iN 4'1124 41514 44791 106015



Table 4.17

Title : IWR Tri-fAST AReT lC HA ODOr ~

At 19.40.22 U SEI'TEMBER 198 (
t r,Jm (0 to ·10 on ages 1 to 13
~ith Terminal F of .300 on age 4 and Terminal S of 1.000

In1 t 1a l sum of S~Uil red residuals was 563.463 and
rinal Sum of squa red residuals i s 222.288 .ft('r 95 it~rati.,ns

Matrlx o r I<esiduals

---- ---- ---- ---- ---

te ars 761 f7 17/78 78/79 79/110 80/81 111 (82 R2 (85 83/114 114/115 R51 il6 WT~

Ag es
11 2 .7611 -.326 2.311 2.207 -4.025 -.9011 -2.336 -).511 -7.474 -4.0~5 -19.416 .0fJl
n 3 .8/6 1.612 .681 .134 -5.499 .3 !l5 -.625 1.7 0 9 -1. 604 .53.5 .003 .001
5( 4 .0)) 1.319 .346 .185 -.664 .077 - .438 .465 -. rJ51l .018 .'1'13 1. "100
41 5 -.066 ./56 .041 -.12 ( -.255 -.626 -.67~ .401 .321 -.134 .003 1.00rJ
,I 0 -.050 .4ilO .2", .375 • 14 5 -.0',1 -. n71! .449 -.215 -.164 .'1'13 1. non
61 ( -.!l6 ; -. H4 6 -.32!> .'110 .459 • '( 3~ .310 -.046 -.423 .15 " .003 1. nnn
11 11 .20 I -.1(0 .280 -.39 I -.1'15 .492 .121l -.1 Rl -.136 .1 R8 .'103 1.0'10
61 9 .UU -1.010 -.594 -.3/0 .7.52 -.186 .589 -.315 -.128 - .12 3 • nn3 1.non
9/10 .4')6 - .417 .367 -.17.6 .81 " .284 -.031 -.662 • Wo 7 .637 • '1'13 .20n

1[) I 11 -.050 -1.146 -1. 15'1 -.504 .212 -1.040 -.102 -.310 -.131 .5'19 • '103 .2'10
11 112 -.471 1.761 -. no-J -.6H • nl 4 - .876 .256 -.993 1.0oS/! -.5? I.. • '103 .2'1'1
121U -.1, .. -2.149 -1.491 -1. 05 2 -.157 -.637 .70~ -2.324 2. 2~ Il -.57'l • '1'13 .2nfJ

.00'1 .000 .00,) .000 .0'1'1 .0fJO .00:) • '1'10 .010 .0'1'1 - ~R.lll7.

wrs .010 .010 .010 .010 .010) .010 1. nno 1.00n 1 • On') 1.0nn

Fi sh i ng Mortaliti~s (f)

16
F-v. lu e s .6556

77 78 79 80 P.l 82 83 114 115 M6
F-va lues .668) .4741 .4435 .3585 .3870 .4024 .2799 .2533 • 29~ 0 .30nO

Selection-.t-age (S)

1 2 3
S -va lu e s .001 () .01.58 .3301

'"""4 5 /) 7 8 9 10 11 12 13
S -val u e s 1.01]1)0 1.2922 1.3501 1.40rJO 1. 6119 1.300..1 1.8341 2. rJ 5 66 2.269/) 1. rJo')n



~~

ritle : IWR r H-EA S T A~CT H HA ~OOC K

'"At 1\/.40.23 2~ SEt'Tt,'18Erl 19~7

'"S trI: ,j AtJL c ~lSHIN(' I'IO,<TALITlES

---- -------- -------- ---------

19 (ö 1977 1978 1979 1980 19111 1982 191\3 1984 1985 19116

I .001 .001 .OOt) .000 .000 .000 .000 .000 .0011 .OOrJ .Of)n
2 .OGY .009 ./10( .006 • OO~ .005 .006 .rJ(14 .OrJ3 • f)04 .0114
.5 .216 .al .157 .146 • 1111 .128 .133 • rJ92 .01l4 .096 .099
4 .o~6 .ö6e .474 .443 .358 .3x7 .40? .2110 .253 .292 .3110
5 .1$41 .864 .613 .573 .463 .500 .520 .362 .327 .3U .3i1~

6 .81l5 .903 .640 .5\/9 .484 .523 .544 .378 .342 .394 .405
1 .91H .936 .664 .621 .5rJ2 .5/,? .563 .3'12 .355 .40'1 .42rJ
8 1 • O~ 7 '1.078 .764 .715 .578 .624 .649 .451 .408 .471 .1,84
9 .852 • 86'~ .611 .517 .461l .503 .523 .364 .320 .38'1 .3"11

10 1 • 202 1 • 221> .8711 • 81.5 • 1>5 7 .710 .738 .513 .465 .536 .55n
11 1. 34,~ 1. 3( 5 .075 .012 .73t .796 • !\211 .57 tS .521 .601 .617
12 1.488 1 .51 7 1. rJ76 1.006 .R13 .878 .913 .635 .575 .663 .6111
13 • 6~6 .668 .414 .443 .358 .3i11 .402 .280 .253 .292 .3"'11

';Er'ErlA~LE r'OI'ULAT IO~ '"UMBERS Uni t s: thousands
---- ---- ---- ---- ---- ---- ----

1976 1977 1978 1979 1980 19111 191\2 191\3 19114 19R5 19R6

1 ltl4~24 201466 381117 9244 13096 8212 10202 52 ~ 164 445361 29274 360520
~ 2n~~ ~~521 164836 .51250 7565 10718 677f) H350 428211 36453R 23961
~ 1 ~211 2252f) 6930 134078 25430 616.5 8729 5512 6810 349368 29(2604 I ~ 15 7 10034 14 (86 4 X~ 71 94824 111497 4441 " 257 411 I. 512X 259748
~ 1/1.15/0 6443 421U 1535 ~ 5~2 3 54256 10284 ~431 3,~7 2 2615 3135
I> 10~Yl.l ~ i il6.l U~4 1861l 3478 13152 2694fl 5flfl6 1386 2285 1468I .5.l~ 95 1 .5~ 11 3 191169 960 840 17 55 63'84 121l0S 2 H08 8f)6 121>1., l>61~ 10/:11$81 11488 11376 422 417 836 2976 7086 1613 4H
9 /:1161 1 Rd2 30348 43>10 .l355 194 183 .i58 1552 3857 82510 ,h5 ~ >15 1 646 1.5413 201~ 1724 96 Ry 2114 914 21611

11 ~d4 ., 87 6"5 a2 4~69 1$55 694 33 43 105 4.iRI< 'I9f, 604 Hs 211 73 1'108 ~16 24H 17 21 47
1.S 7 ~ 1 11:l4 108 5 63 26 649 104 108 8 9



Table 4.19
~l ~hIAL POPL!LAIION ANALYSIS

NO~ r rl-cA$ r A~CrlC HA JD'JC ~

CA 1 C rl L. NUMnE~S L!N 1 T: thoiJsands
---- ---- ---- ----

1'/04 1 '/65 1 J06 1967 196 R 1969 1970 1971 1972 1973 1974 1975

~ ~~5U5 5911 1.6151 1591/\ 651 15211 7.s 004 1979 230220 1'17 04 '1614 1n~3 7
4 491 ö2 46161 22469 41375 67652 1963 2408 2',359 ~224 6 ?5 R77 3 417~1 1',n8°
5 5059l 4 ~052 62724 155'15 41267 44526 1R70 P58 1.2~/.9 ~ ',111 R P~111 33R71
6 51l0,) 125 I 8 2 ~~4f1 25Y.36 I74R 11\956 21995 91R 31'16 6 A72 ,877 49712
I 55111 1612 5711 '878 15599 3611 794R 9279 16 11 6 1,1· ',1 ~ R ?n5
l 2109 'l/f) 5/~ 1611 5292 4925 1'l 74 51151> 6736 42? 30 1236
y /l5? 1\93 435 218 655 1624 1 0 n q?6 26311 HIlI1 617 92

10 104 122 1~R 176 182 315 721, If143 R'l6 S25 ll)43 131
11 ~o" 204 11\6 1 55 101 4'1 166 369 9RR 146 9~5 S'1~

12 254 123 25 70 115 43 26 130 53R 31,'1 7."16 147
15 121 14 8 27 1P 14 52 27 53 6R 458 53

14 + 01 lf15 I 1 19 ? 19 4 42 13 143 02

f J r AL 11 ~b~1 1 f) 1!>l85 147328 1076i\6 1.sY21l5 7754? 62166 452 1>!l 3121')119 363479 154315 112n9S

1916 l'n7 hl78 1979 1980 1981 19R2 1983 1984 1985 19R6

1.>9119 ;5907 41511 1/540 621 4>l6 883 7114 456 29548 2560 0
'1544'/ 21043 1 ~812 5~2':10 22878 251> 1 \100 19311 841 1153 611135

o>lJ:l 1508 4']/6 10645 21/94 U124 5372 ~~4 836 546 1024
0 ~ ,)//)" 2586 15hY 1429 2':171 1061!5 12203 1574 3 11 7 715 3R3
I ',0044 IId 1 162b 81< 250 1034 2625 )2~2 765 316 356
~ U41 11,145 25,,/> 54b 504 1'" 2 341, 91')6 n50 "'34 16.3
\I 1 )4" 511 6215 1466 2311 162 15 V 499 1312 315

10 1':15 5 ~8 10l Z51fl H42 72 Rn 37 71') 416 5??
11 2/9 96 1.5/l 131 1209 330 °1 ?9 25 50 123
11. 6,2 1111 ~ 87 111 564 VI') 21 36 5 34
J.\ 551 l4 14 ? 35 ~I 21')4 ? 1 44 1 ?

14+ 46 9'" 65 53 15 42 34 91 185 57 R

r orAL 991h 111 R 66 ~2581 711361 5 155~ 5 q249 ? 1131 9331 6314 34753 R" 57 4 '"....,



Tabl~4.20
~1"TUAL t'Ot'ULAl JON ANALYSIS

i~O~l rl-EAST A~CT!C 'iAODOCK
'"00

F [5 tt INli MRTALlTY COEFFICIENT UN IT: Y... r-1 NATURAL MOR TA LI TY COEFFICIENT .20
---- ---- ---- ---- ---- - --- -----

196 /• H65 1966 1967 191'>R 1969 1970 1971 1972 1973 1974 1975

.3 • O~0 .067 • 17.1 .062 .03R .102 .1611 • r:J2 5 .2R5 .33'" .22'1 .25R
4 .517 .255 .5!lx .3r:J5 .4 r:J3 .154 .233 .269 .381\ .50'1 .347. .571
5 .09·J .462 .515 .427 .560 .507 .215 .1 R4 1.065 .951'> .4111 .517
6 .85'1 .Mo .122 .404 .467 .546 .500 • 155 .063 .411 .1\40 .443
7 .710 .655 ./11)0 .510 .659 .415 .466 .419 .441 • \'13 .5'13 .526
ö • 84~ .491 .401 .554 .660 .425 .420 • 328 .616 .107 .500 .342., • /l20 .772 .436 .355 .457 .433 .302 • 311 .522 .302 .4PB • ? 1 3

III .l.3S .261 .35 0 .315 .562 .417 .351 .258 .65~ .1'3 /, .734 .179
11 .7ljO .990 .7911 .568 .301 .247 .405 .303 .414 .206 .574 .H4
12 I.Q~j 1. HB3 .2 0 5 .937 1.16rr .20<' .232 .645 .9/9 .244 .741 .162
13 .60ll .600 .1\00 .600 .61)'1 .400 .4no .400 .6rr'1 .30'1 ./>'10 .30rr

14· .6llJ .600 .601) .60rr .6!"TO .41)1) .400 .400 .601) .301) .600 .3rr'1

4- nu .6~9 .511 .621 .454 .517 .4'11'> .356 .257 .714 .51'2 .49 R .514
d-15)J oll., ~ .1:1.34 .49fj .554 .623 .354 .352 .374 .631 .239 .606 .21'>5
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Table 4 22 NORTH-EAST ARCTIC HADDOCK.
Present and expected stock sizes and catches.

1986 1981 1988
Age

Stock Catch Stock Expected Expected Stock
numbers numbers numbers catch nUlibers F values numbers

3 591,000 25,609 162,000 11,363 0.080 31,000
4 263,861 61,035 485,108 95,500 0.244 122,382
5 3,134 1,024 161,164 39,616 0.315 311,253
6 1,469 383 1,641 421 0.329 96,296
1 1,262 356 859 226 0.341 910
8 438 163 114 211 0.393 499
9 824 315 213 52 0.311 394

10 2,162 522 393 129 0.441 121
11 438 123 1,301 468 0.501 205
12 41 34 248 96 0.553 645
13 9 2 9 1 0.244 116
14+ 36 8 21 5 0.244 23

Total stock
Numbers 864,681 89,666 813,683 148,153 F4-1= 563,914

Biomass 458,862 96,458 444,183 210,000 0.301 534,142

Spawning stock
Numbers 123,035 269,845 332,060

Biomass 112,541 192,245 363,801
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Table 4 23 NORTH-EAST ARCTIC HADDOCK.
Input variables for the stock size and catch projections.
Input variables by aqe qroup.

Fishinq pattern Maturity oqive Weigth in catches Weiqht in stock
Age

1987-1989 1987-1990 1987-1989 1987-1990

3 0.33 0.06 0.86 0.21
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 fishinq pattern is as estimated by the separable VPA.

The maturity ogive is the average used for 1984-1986.

The weiqhts in catches are from 1986.

The weights in stock are from 1987.

The reference F in the projections is the mean F tor aqes 4-7.

The yield-per-recruit analysis qives Fmax = 0.39 and FO. 1 = 0.15.
Recruitment is tor 1986: 591 million

(Aqe 3) 1987: 162

1988: 31

1989: 30

1990: 37



Table 4.24

Effects of different levels of fishing mortaUty on
catch, StllCK biomas. and spawning stuck biomass.

NJ~lrl fAST A~CJlC HAODOCK

+--- ------.'. ---- -.------ ---- ---- -------+ ---- -----.------------_._----- ---- ----+ ------- ..----------+
Year 19a8 Ypar 1~89 Ypar 19911

+- -_.-+- -----+-------+.. ---- ----+ ------+ -----+------+ --- -----+ --------+- -----+ -------+ - --------+
• tJC-: ret.: stock: sp.stock: : fat-: rcf.: ~toCk: sp.stock: : 1tock: sp.~tock:

tor: F: O;omiJss: biomass: catch: tor: F: biom;:lss: biomrtlJS: c.=Jtch: h;o";]~!j: bi~m3ss:

+ -----+- -----+-- ------+- -------- ... ------+ -----+ ------ + --- -----+ ----- -- -+ - -----+ ----- --+ - ---- -_._-+
.1: .15: 5.S4: 364: 128: .1: .15: 690: 567: 125: 744: 656:

.2: .31: : : 233: 633: 556:
: . : • . .3: .39: : : 287: 57R: sn7:

... ----+ - -----+ -- ------+ - ---- ---+ ------+ -----+ ------+ .-- -----+ -- ------+- ----+----- --+ - -----_._-+
.2: .31: 5S4: 564; 240: .1: .15: 595: 4'14: 1117: 641: 563:

.2: .31 : ZOll: 546: 477:
: I I I • •• 3: .39: I • 247: 499: 435:
+-----+- -----+ --------+- --------+ ------+ -----+ ------+ .-- -----+--------+- -----+--------+._--------+

• .1: • .19: 5.14: .164: 296: .1: .15: 547: 443: 99: 590: 517:
: : : .Z: .31: 1M4: 503: 1.33:
:. : .5: .39: I ~27: 460: 4nl1:

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+
The d~t~ unit ot the biomass ~nd the catch Is 10011 tonne,.
The spawninJ stock oioma 5S i S 'liven for 1 J~nuarl.

Th" retcrence f ;s the "'ean f for the age 1roup r~n1e from 4 to 7
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lable 5.1 North-East Arctic SAITHE.
Nominal catch (tonnes) by countries in Sub-area land
Divisions IIa and IIb combined. (As officially re
ported to lCES.)

182,817 154,464 164,160 144,554 175,498

28
21
27

121

395

236
194

1981

70,380

426
256

3,470
66,152

8,413
166,139

43

760
794

202
+

51

1985

532
1,016

1980

107,147

490
657

11
1,837

103,699

12,511
126,876

3

665
1,-170

1979

1,117
2,601
2,435

14,823
141,346

206 161

1963 1964

33
1,251 335

1978

156,936 158,786

539 503
416 431

6
4,933 4,532

149,556 152,818

809
4,345
6,484

18,190
121,069

35
203
121

2,790
37

361

339
82

731
1

14

1962

1977

7,224
159,643

270
5,658
7,164

19,985
139,705

1
783

1,327
6,853

82
989

166,034Total

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
Spain
UK (Engl.& Wales)
UR (Scotland)
USSR

Country

Country

lprovisional figures.

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
Spain
UR (Engl.& Wales)
UR (Scotland)
USSR
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I..}Jo 1 e ..5....2- Arctic SAITIlE. Norwegian purze seiners taking part in
tl1e saithe fisl1ery.

vessel size
Year Total

<12.9rn 13.0-16.9m 17.0-20.9rn 21.0-24.9m >25.0m

NlImber of vessf"ls

1982 163 51 87 50 22 373
1983 112 53 83 54 12 314
1984, 78 46 64 49 15 252
1985 35 35 35 43 16 164
1986' 20 19 22 37 21 119

cat.-h (to~

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
1984 , 1,077 1,809 8,883 17,733 6,713 36,215
1985 492 1,962 3,794 16,230 8,391 30,868
1986 ' 186 673 1,050 2,904 2,442 7,455

Catch per'vezsel (tl

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
1984, 13.8 39.3 138.8 361.9 447.5 143.7
1985 , 14.1 56.1 108.4 377 .4 524.4 188.2
1986 9.3 35.4 47.7 78.4 116.3 62.6

1 rreliminary figures.

Table 5.3 North-East Arctic SAITHE. Catch, effort,
and catch per unit effort for Norwegian
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

' 0n1y including days with more than 50\ saithe on
trips with more tl1an 50\ saithe in tl1e catches.

2preliminary figures.



Table 5.4 NORTHEAST ARcrlC SA1THE

Module I un at 09.51.02 21 seotember 1~87

DI5AGGREGATEO Qs
~ lel.:'t 1 I Nor ....J PUlse Selne j "dS C f ix~d <.3S the :Tlean
Fleet 2 ( NorvJ Trawl 250-500 G ' ha~ q f1 xed as tf'le Med'l

LOG lRANSFORMATION
NO e~oldnat.ory varldte (mean used )
FLEE1S COMBINED SY•• VARIANCE**

Reqr·~5sicn weights
J . U(·ll 1 .000 1 . (")0 1 . ()OO 1.000 1 .O()(,

(1j'1?st aqe F=j .O,)O*~'Verage cf 5 YOlJnger ages. Fleets comblned by vöriance cf pl-ecJlctlons

LOG CATCHABILITY

1981 1"182 1983 198" J985 1986 ES1 '0 AGE Fleet LSE (Q) EST f'"

-J .2169 --1.5323 -1.958 -.86"4 -.6446 -1.3569 -1.262 3 1 . (,'lI .3Pb
-1". "288 -15.2778 -1".2353 -12.8409 -13.1931 -13.599 -14.01 3 2 .97 . 1'311

.3".17 -.1.0034 -2.027" -2.3957 -1. 9016 -3.736 -1.787 4 1 1. 37 1 . 7551
-12.4362 -13.3931 -12.'168 --12.0R97 -12.5667 -12.418" -12.65 4 2 .463 .1992

-2.807 -4.2521 -J.4242 -2.9289 -2.6669 -3.8316 -2.985 5 1 .989 .8093
-12.4364 -11.505 -12.17'76 -J3.3393 -12.9089 -12.0287 -12.4 5 2 .653 .2396
-3.96':12 -4.81 -2.7282 -2.7237 -4.0699 -".3364 -3.773 6 1 .862 .425

-12.67',9 -12.0783 -12.1407 -12.b638 -13.1331 -L2.3942 -12.51 6 2 . 39r.. .214E
-5.1"67 -6.8381 -3.8573 --5.127 -4.5308 -5.4472 -5.158 7 1 .9'39 .1S t le J

-12.9902 --13.3521 -12.5606 -13.2859 -12.78 -J2.9596 -12.99 7 2 .299 .111...15
--'7.7887 -b.5109 -3.1822 -5.2888 --3.9673 -5.0742 -5.469 8 1 1.719 .11 :ir?

-11 .7993 -13. '328':1 --12. ,5183 -13.3546 ·'12.8108 -12.815 -12.77 8 2 .579 . 1'782
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Table 5.5 VIRTUAL POPULATION ANALYSIS
NORTH-EAST ARCTIC SAITHE

~!§~!~g_~Qg!~~!!~_gQg~~!g!g~! UNIT: Year-l
NATURAL MORTALITY COEFFICIENT = .20

19111 1'182 P83 1984 191\5 10~6

1 .U!] .00 .00 .00 .00 .'l0
2 .06 .1 ~ • 11 .10 .02 .01
S .S.,; .27 .19 .611 .56 .2'1
4 .~) _50 .S 1 .66 .42 .25
5 .01 .17 .62 .2~ .2'1 .~5
6 .40 .50 .44 .45 .17 .24
I .4S .24 .S4 .27 .27 .12
'l ./il .~9 .45 .35 .30 .11
y

.' .'$ .4'1 .4S .40 .29 .23
10' .5/i .4~ .4S .40 .29 .23

( ~- 6)U .~) .46 .5'1 .44 .33 .24

STUCI( ,llt IN Ncll~tlE"S UNIT: thousands
----_._-- -------- --,---
ALL VALuES AHE bI VEN FO~ J ANUA"Y

lnl 1;182 1985 1 \/84 1985 1986 19R7

1 HI~ll1 1~.)1B6 2TJl>264 139743 444S05 0 0
2 20~SIlU 1539~1 12~2'15 16 d43 7 114390 363767 n
3 29~593 151105 1"/0519 92088 124717 91654 204864
4 56126 16,007 \I ~ 1[14 74957 38353 58328 562',7
5 '; 15~1l l041° 16 i 17 59451 31674 20659 31226
0 10717 22'144 9;1Rl S57IJ; 37822 1 '1470 11960
I U01'. 55S n 11421 ~2/Q 17550 26211 12520
:; 3772 4U4 SS79 665'. 3301 110'15 1 d91'.2
9 oll 130'! 2316 1815 3856 2006 15°1!

1:j + 224'. ZI)05 314'1 4868 3667 4516 4257

TU TAL ,;0 8204U 69 ~~20 64llH1 581051 819636 501615
St'S .. cl 2,6:>6 30 '15 2 SOS12 52S81 66197 632fJIl



Table 5.6 SJ 11 oF P~ODUCTS CHECK

NO"rrl-EIlSr ""cr!c SA HHE
CI\H:~J"Y: TOIAL

.'I:A" .t!(,IH AT AGE j" THE CA rCrl uNIT : ki Loqram
---- ---- ---- ---- ---- ---- -------

1911 '1916 1919 1930 1981 1992 1983 1984 1985 1°86

1 .C~ .25 .2~ .111 .2'1 .56 .H .H .H .18
2 • .s4 .54 .54 .45 .43 .51 .60 .53 .38 .33
5 ./1 .71 .71 .79 .73 .77 1.05 .71 .75 .5R
4 1• 1'1 1.11 1.11 1.21 1.40 1.12 1.33 1. 26 1.33 1. 26, °1.05 °1.63 1.65 2.03 2.n5 2.n2 1. R6 2. n7. 2.07 2. n5
6 2.55 2. Y5 2.35 2.55 2.71, 2.61 2.80 2.70 2.1,3 2.47
I 5.1e> 5.1 ? 3.16 5.29 5.3'1 3.?? 4.no 5. RR 3.21\ 3. ?1
:J 4.(1.5 4.113 4.'15 4.34 4.31l 3.01 4.18 4.47 5.0<'> 3.02
y

4. "" 4.1l7 4.87 5.15 5.95 4.69 ,.33 5.36 4.54 4.49
1rl 5.65 5.63 5.0.s 5. (5 6.39 5.63 5.68 6.n6 5.55 4.94
11 6.44 6.44 6.44 6.11 6.61 7.1f. 7.31 6.28 6. R8 5.87
12 I. 1 I ( • 11 7. 11 5.94 6.88 ( .21 1l.68 1,.80 t!.14 6.81
15 7. 112 I.Cl2 1.82 6.64 6.15 7.l1n B.54 rl.20 6.06 8.44
14 8.92 0.92 8.12 1.(3 7.13 8,013 8.57 0.14 0.66 /.0'1

1,+ Y.~Q '1.50 '1.50 Y.47 7,66 '1.1.4 10.37 6.47 13.72 1 n. 0/,



-.J
CX>

Table 5.7 Su,1 uf ~ROOUerS CHECK

NO~TH-cA)T A~CILC SA 11 HE
CI\TtuO,Y: TOTAL

CA TC H loI Nu.18ERS ur; 1 r : t hou S an ds
---- ---- ---- ----

1911 1978 P79 1980 1981 1982 1983 1984 19!15 1986

1 121 1711 yD7 486 127 1J7 484 24 n n
2 31662 4~758 28334 18226 10467 1/225 11631l 14624 2216 3281
5 9YD4y 4lJY69 61'163 4J796 83954 34753 1721,4 41466 48917 ~09n4

4 54.5 11 2/685 23328 36644 21822 65052 23 768 35233 11974 11704
~ 101411 'I< 476 14122 y211 21521\ 15060 3unO 12064 71119 5516
(, 2062 4534 4400 6379 5619 8212 3226 11204 527'1 31101
7 45.5~ 1468 2901 5200 ö5'l 1054 SOOR 1135 374n 2748
d 1450 1843 963 1338 2003 1251 1117 1772 775 156R
Y 1606 Y311. 13'6 147 369 461 760 56n 878 .nt)

1) 965 9/6 438 730 2/9 263 241 557 134 465
11 465 6'5 305 411 252 120 204 387 274 143
12 244 6111 281 454 89 112 123 150 214 101
I j 211 2lJ4 16~ 257 144 76 161 117 '5 42
"14 5d 251 222 239 95 97 94 170 126 79

'I,;) ... 15;; 2YY 210 268 49 0 17ll 73 32 .5

I 0 r AL llJ61l42 14<S513 139·~04 11 &1 ~6 141352 141896 9,012 11/536 81803 50125



Tablc 5.8 VIRTuAL POt'ULHION ANALYSIS

NUK r H-EAS r AKCTlC SAITHE

flSHINb MOKrALlTY CO!:ff I CIENT UNIT: Year-l NATURAL MORTALTTY COUF IC IENT .2n
---- ---- ---- ---- ----- --- ----

I Y17 1978 1'.'79 1980 1981 1982 191\3 19M 1985 1 'IM

1 .00 .01 .00 .00 .00 .00 .no .01) .00 .00
2 .21 .19 .20 .O~ .06 .13 .11 .1'1 .07 • nl
5 .17 .5Q .43 .50 .31! .21 .19 .M\ .5'" .2Q
4 .04 .51 .64 .49 .55 .56 .3n .66 .42 .25
5 .45 .51 .55 .57 .60 .7M .67- .25 .2Q .35
6 .24 ,57 .34 .49 .46 .49 ,44 .45 .16 .24
7 .5~ .27 .44 .44 .37 .23 .33 .27 .27 .17-
I! .26 .27 .2H .57 .56 .32 .'.4 .B .3n .17
Q • ~ I .27 .33 .06 .1'" .24 .32 .3R .2R .75

1 I) .ö ,26 .19 .3n .16 .17 .19 .42 .15 .23
11 .15 .27 .12 .2R .16 .1[1 .1'1 .52 .3R .23
12 .09 • .33 .17 .2"1 .09 .1[1 .14 .71 .62 .7.3
13 • 15 .14 .1.3 .24 .13 .10 .20 • 1 ~ .11 .23
14 .16 .25 .15 .27 .13 .12 .1 R .33 .31 .23

15 + .16 .25 • 15 .27 .1.3 .12 .18 .33 .31 .23

( 3- d)U .46 .42 .44 .41< .49 .44 .39 .44 .33 .24



'"Table 5,9 0
IIIKTUAL POPULATION ANALYS IS

NO,n H-E AST A~CTI C SAITHE

STuC~ SllE IN NUl1BERS UN lT: t hau s anrls
--- ---- ---- ---- ----
III 0/1 ASS rOTUS IJ N1I: tonnp.s
-------------
ALL IIALUES A~E G1VEN fOH JANUARY

1911 1?78 1979 1980 1981 1982 1983 1984 1985 1'186 1987

1 .55 "1315 ~ 0 ~ 665 463653 255210 181l4fO 152805 205914 13~036 4442921 0' 0 1

~ 1l:S0:i Yl l1l1573 16'n1/5 57 87 8il 2'10877 154191 1249112 161<151 113811 363755' 0'
j 20U61~ 119.556 194242 11.5099 29.5676 159950 110715 91833 124482 1/ 11 R'l 2941154'
4 191 U 7'1/06 55918 10.5456 5605 0 165074 91707 75117 38145 58137 551159
5 5u5, 1 54106 .ll548 25293 51868 26358 16932 61)270 51805 2114 B9 37070
0 106,,3 1,'n2 16148 17933 1082R 25212 1/932 35749 38492 19571> 11 1121
I 1,141 6899 8~65 9760 M96f 5620 11646 5239 17586 ? 0')7 59 126'111
Ij 0929 11507 4328 47311 5121 5052 .S653 6833 32611 11055 19431
9 140.l 4363 5503 26'/11 1-678 23"6 3012 1935 4003 1Q79 7622

1 a 482.1 4617 2129 3124 21160 11160 1547 17R3 10112 24117 12"8
11 3720 .>082 2?rJ2 1840 1on 1 1435 12116 1044 960 765 1618
12 3267 ~62 8 19.54 2101 1137 1350 1067 1169 5011 54'1 498
JJ 1634 2455 1540 1330 1312 850 9811 762 577 n5 351
14 452 1147 1754 1109 858 945 62R 664 511/ 4B 146

1)+ 1110 1485 1107 1244 443 419 1180 285 137 16 285

TOTAL ,~O an475 77 671 3 966367 917709 832245 701477 65319'" 5 11 7 5 71 819662 597367
SPS NO 55216 51106 47Q 11 458511 35305 U11° 34047 53164 67127 0') HOt>
TOT.8IelM 6011177 ,9 11)36 634445 667126 692554 652725 663313 5856?? 550246 5'10450
Sp5 BlelM 2 H869 2.125114 202.l33 183071 149757 1578'17 1 5 ~ 306 1 8·~ 1180 2171194 21 228'l

'Ignored.
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Table 5.10

List 01 input variables tor t~~ ICES predietion pro1rn~.

NO~rrl-EAST A~CTIC SAITHE
The rp.I~ri'nee Fis the ",,"n F for the nge group ran1e from 5 to 11

The- nUlIIber of rpr.ruits p~r y~"r is i=tS follows:

Year

19M
19~1;

1 y ~'i

Io(ec r u i t:n ent

lOOOOO.O
lOOlJ'JU.O
200000.0

Datd ari' printeJ in the tollowing units:

,'IIUrllOer ot fi sh:
weiyht by alOe group in the eateh:
wei~ht 01 a'Je yroup in the stock:
StUCk oiumass:
Cateh welyht:

thousanns
kilogra,.
ki logra,.
tonnes
tonnes

+----+-----------+--------+----------+---------+----------+----------+
ti~h;n9: natural: maturity: weight in: :Jeight in:

: 3ge: stock s;ze: ;>attern: mortality: oq;ve: thp catch: thp stoclc::
t----+-----------t--------+----------t---------+----------+----------+

1: l Oll 000. :J: • 00: .20: .00: .216: .216:
l: 165146.0: .01: .20: .00: .41'1: .470:
5: 151101.0: .29: .20: .00: .7(7.: .lU:
4: ~5:l~Y.0: .25: .2'1: .00: 1.260: 1.26'1:
5: 5IUIO.0: • .55: .20: .00: 2.084: 2.004:
0: 11321.0: .24: .20: 1.0'1: 2.642: 2.642:
I; 12608.0: .12: .20: 1.00: 3.5211: 3.52~:

~: 1'1431.0: .17: .20: 1.00: 4.n~ll: 4.'1llil:
9: 1622.0: .23: .20: 1.00: 4.Rfi7.: 4.gSi~:

JO: 1<80.0: .25: .20: 1.0'1: 5.5'2: 5.572:
11: 161H.O: .2.1: .20: 1.00: 6.704: 6.7'14:
U: 4911.0: .23: .2'1: 1.00: 7.55~: 7.550:
13: 351.0: .l.l: .20: 1.0n: 7.648: 1.64~:

14: 140.0: .23: .20: 1.00: 8.6of}: R.66 11:
1)+; lIl5.0: .23; .2U: 1.00: 10.008: 10.00~;

*----+-----------+--------t----------t---------t----------+----------+



Table 5.11

Efteets of 1ifferent levels of fishin~ mortality on
catch, stock oiomas~ anrl spawnin~ stock oinmass.

NO~'H-EAST A~CTIC SAITHE

... --- ---- ---- ---- ---- --_.- ---- ---- -------+ ---- ----.- -- ---- ------- --- --- ---- ---_.-+ ----- ----- --- - -----+
Year 1987 ~e~r l\1~R Y.~r 1989.. - __ --+ - __ - __ 't -- ------+ - - - +_ - __* - + ... + + + __._. __ + +

tJC-: ret.: st.Jck: ~p.~tock: : Man.: ref.: -;tock: ~o.c;tor.~: c:;tock: sp.c:;tnr:k:
tor: f: o;omass: biomass: catch:optio1: F: hiol!1"s~: h;omas5: c~tch: bio,.,a-;c;: hiom;t~s:

... --- ---+ - -----+-- - --- --+ - -------- ... ------+ -----+ -- ---- ... ---- ----+ - ----.- -+. ----+._---- ---+ - ---- -- --+
.,: .1f: 58': 221: rr:J:FO.l .14: 65~: 2'9: 1\6: 7H: 285:

: F87 • 17 : R3: 726: 27 4 :
:Fmax. .7.4: 112: 69n: 255:
:Fmed. .32: 1'2: 652: 236:

+ --- --+ - ---- -+ -- ------+- ---- ---- t ------t - -+ ------ + -- -- - + ---- + + - + - +

The data uni t of the bio,,~ss ~nrl th~ cat eh i s 1000 tonnp, •
The spawn;n9 stock bioma5s is given tor 1 J~nuary.

rhe reference F ;s tne me~n F for the age ~r,.,up r~nqe fr'lm 5 to R

'"'"
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REDF1SH in Sub-areas land 11.
Nominal catch (t) by countries (Sub-area I, Divisions
IIa and IIb combined). (As officialy reported to
lCES. )

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. 7,231 11,483 11,913 7,992 4,688
Norway 7,381 7,802 9,025 8,472 9,249
Poland 175 2,957 261 87 26
Portugal 1,480 378 1,100 271
Spain 1,375 1,965 930
UK (England & Wales) 6,330 3,390 1,756 1,307 470
UK (Scotland)
USSR 144,993 78,092 70,451 72,802 81,652

Total 185,873 124,1722 113,6202 102,7652 102,372

Country 1982 1983 1984 1985 1986 1

Belgium
Faroe lslands
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. 3,182 3,395 3,289 3,306 3,561
Norway 10,045 11,083 18,650 20,456 23,215
Po land
Portugal 1,806 2,056 1,591
Spain 72 222 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 131,749 124,533 101,313 92,552 52,979

'Provisional figures.

2 The 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 land 11.
Nominal catch (t) by countries in Sub-area I.
(As officially reported to ICES.)

Country

Belgium
France
Germany, Fed.Rep.
Norway
Portugal
UK (England & Wales)
UK (Scotland)
USSR

Total

Country

Belgium
France
Germany, Fed.Rep.
Norway
Portugal
UK (England & Wales)
UK (Scotland)
USSR

Total

'provisional figures.

1977

1
149
786

1,181
55

1,686

13, 154

17 ,012

1982

10
732

77

1,750

2,569

1978

27
+

1,333
8

959

2,575

4,902

1983

580

48

4,023

4,651

1979

7

1,374

462

639

2,482

1984

1
1,472

22

532

2,027

1980

736
170
295

33

1,235

1985

143
2,378

43

368

2,932

1981

16
7

543

61

1,220

1,847

50
4,319

32
3

1,066

5,470



Table 6 3 REDFISH in Sub-areas land 11.
Nominal cateh (t) by eountries in Division IIa.
(As officially reported to leES.)
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Country

Faroe lslands
Franee
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
Spain
UK (England & Wales)
UK (Seotland)
USSR

Total

Country

Faroe Islands
Franee
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
Portugal
Spain
UK (England & Wales)
UK (Scotlandl
USSR

Total

'Provisional figures.

1977

8
478

12,688
4,764
6,050

47
1,249

4,064

94,639

123,987

1982

841
2,760
3,172
9,140

259

63,125

79,297

1978

1
3,575

12,933
11,482
6,369
2,477

352

2,067

31,783

71,039

1983

798
2,500
3,395

10,500

134

82,836

100,163

1979

1,134
12,439
11,913
7,637

261
1,100
1,125
1,195

29,519

66,323

1984

2,970
2,570
3,288

17,111

1,134

672

63,342

91,087

1980

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

78
89

1,500
967

46,762

73,878

1985

3,326
2,800
2,972

18,062

1,327

120

59,047

87,654

1981

206
521

2,205
4,681
8,704

26

620
409

56,130

73,502

2,471
1,252
3,319

18,860

1,273

75
11

19,099

46,360
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Table 6 4 REDFISH in Sub-areas land II.
Nominal catch (t) by countries in Division IIb.
(As officially reported to ICES.)

Country

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

Non-members

Total

Country

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

Total

1977

33
4,926
1,681

150
128
176

580

37,200

44,874

1982

1,703

173

72
+

47,935

49,883

1976

+
6

3,232
1

100
480

16

364

43,734

48,231

1983

894

3

222

16,600

19,719

1979

1
3,723

14

250
99

40,293

44,815

1984

1,598

67

672
25
22

5,815

8,199

1980

988

2
9

12
465

45

26,007

27,652

1965

460
191

16

729
38

4

526

1,966

1961

2,409

2

310
+

24,302

27,023

71
192

36

318

3
+

529

1,149

Iprovisional figures.

2 As reported to Norwegian authorities.



Table 6 5 REDFISH in Sub-areas I and II.
Nominal catch (tl of Sebastes marinus and Sebastes
mentella in Sub-area 1 and Divisions lla and Ilb
combined.
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Species 1977 1978 1979 1980 1981

B.. rnarinus 39,508 31,695 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'

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

USSR
catch/hour German Dem.Rep. Total effort

trawling (tl catch/day (tl (USSR unitsl
Year

RT' PST2 freezer trawlers
RT' PST2

1965 0.38 41,216
1966 0.39 26,008
1967 0.37 16,862
1968 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
2(SRTMl. 1000 h.p .• are included.
Stern trawlers.
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Table 6.7 REDFISH in Sub-areas land 11. Year-elass strength.

Year
elass

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

Dragesund (1971)

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

International
O-group survey

abundanee indices

159
236

44
21

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

USSR
Young fish surveysl

poor
poor
strong
strang
strong
streng
average
average
very strong
streng
strong
average
below average
paer
poor
paer
poor
poor
poor
paar
elose to poor
streng
poor

IOn the basis of the abundance ef age groups 1+ to 6+ in the CPUE
data of the surveys (published in "Annales Biologiques"). The +
is added to the age to indieate that the survey was carried out
from the end of one 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 Nurwegian Sea.

Year
c1asses 0+ 1+ 2+ 3+ 4+ 5+ 6+ 7+ 8+ 9+ 10+ 11+

1965 0.4
1966 3.0
1967 - 11.7 0.3
1968 16.2 1.5 0.3
1969 - 43.4 8.7 12.2 3.1
1970 - 85.8 - 19.8 34.9 11.9
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 4.8 4.9 22.8 4.8 4.8
1975 - 7.4 1.7 6.4 2.4 3.5 5.0
1976 7.0 8.1 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 1.4 3.6 2.3
1980 0.3 0.4 2.0 2.5
1981 - 2.2 3.9
1982 19.8 13.2
1983 12.5

Table 6.9 Sebastes mentella.
Results from the analysis using RCRTINX2
for estimation of recruitment.

No. of points
Year class Adopted Log S.E.

5 4 3

1974
,

(424) n.a. n.a.n.a. n.a.
1975 n.a. 288 284 288 0.50
1976 209 202 175 209 0.50
1977 126 51 59 126 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.



Tabl~LL1Q

Ti t l e : ~EBA S TES I1ENTELLA IN FIS~ING AHAS II A ANO I Tq
At 11>.311.21/ 2Z S EP TE ,~8E R 1Y~7

rro'n 71 to ,~ 6 on ages 6 to 18
wi t h Tp.rminn L F of .400 on ag o 13 ann T • rm in. l S of .600

Ini t i al 'um of square1 resit1uaLs was 319.582 ann
r in a l sum ct squarerl rec;idvals i s 169. ~1 4 .tter 95 ;tpr~tion~

Mal ri x of ResidJals

---- ---- ---- ---- ---

rea rs n II~ 18110 19/8U tSO/1l1 1I1/~2 112/115 83/84 ~4/R5 115/80 IIT5

AJes
6/ / -9.214 .125 1.36/ 1.001 2.4Rl -.515 1. 1.911 -4.435 1. OfJ 7 -2. ~ 07 .fJ1I3

71 d -2.1)5 1.061 1.1 ~1 1.314 1.278 .R33 -.441 -2.1 S4 1.514 • n4rJ .71 n

11/ 9 -.1191 ./6~ .429 .465 .31 ':l .72~ • 31 ~ -1.709 • PS .fJ4'l .471
li/li) .506 .961/ .77 /• .572 .35/ .562 -.014 -1 .OfJ5 .PII .04fJ .54 ?

hJ/l1 .12~ .356 .45 I .182 .2/.5 ./24 -.27 'J -.R42 .244 .04rJ .037

ll1U .0115 -.040 .~1I4 -.141 • 14 ~ .3115 -.27~ -.241 • Ti 7 .04'1 1. nn'1
lU 15 1. ZU I -.liJ.5 .5ilO -.111 .04 'I -.026 -.214 .265 -.15 R .11411 .o!l0
U/14 .26 u -.340 .224 -.6'}1I -.01>3 -. S75 -.291 1.n53 -.753 .11411 .617
14/15 -.UO) -.059 -.629 -.572 -.185 -.11 i -.n3~ 1.3111 -.360 .Cl4'l .514
I) / 16 -. 5ij 1 -.5'111 -1 .54 'i -.OY 7 -.55 Il -.~95 .2'lS 1 .1 t17 -.2<' 5 .n4'1 .454

161 1/ -.~62 -.526 -.9/1 .256 -.1I0S -./ fit> .481 1.150 -. 5~ 1 .n4fJ .4311
17/1 !I -.655 -1.211/ -1. 4~ 4 - .24 K -.924 -.614 .fl49 .554 - .3'12 .n4fJ .4fJR

.U.11 .001 • fJO 1 .0[)oJ .0110 • D'JO .l1nrj .l1fJO .'no - 7 • 35n

,n s .1UO .100 .100 .100 .10'1 1.ol1n 1.110n 1. non 1. fJl1'1

Fishinq Mo r tal i t i e c; (F)

11 71l 79 1I0 !l1 R2 R3 R/. !l5 M
'i-vtJ Lues .947ll .6552 .60S2 .5554 .5200 .66/5 .7914 • 6il7 5 1.117> 2 .4l1no

s~l~ctiun-rtt-aye (5 )

6 7 8
S-va lues • O'J 1 '1 .11111/6 .04911 '"

Q 10 11 12 15 14 15 16 17 1 R
S-va Lues .01/,4 .2344 .5720 .5985 1.00'1fJ 1.0716 1.2FIII 1.2134 1 • fJ6 S 7 .60n'1
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Table 6011 ~IRTUAL ~O~ULATlON ANALYSIS

SEilASTES MENTELLA I .. FIS HHIG A~ EAS llA AND 118

FIS H I:-lG MORTAllTY enUF lelEIH UNIT: Ye~r-l NATURAL MORTALITY eOEFflCIENT .1')
---- ---- -------- -------------

1~77 1978 1979 1980 19 R1 1982 1983 19P.4 19R5 1986 111 81 -xs

6 • DOll .007 .015 .007 .011") .000 .001 .oon • n02 • nnn'l .0'13
7 .005 • n63 • fl6Q .034 .022 .010 .on2 .'1(11 .no .WH • n15
~ .049 .165 .llJ9 .091 .045 .039 .02'7 .111/, .n84 .01R .047
9 .156 .191 .154 .139 .113 .on · n43 . '13? .1'18 • '151 .0\11

10 .3/1 .210 .11 R .112 .108 .768 • 125 • '189 .345 • 151 .2ns
11 .467 .211 .227 .170 .225 .337 .254 .217 .523 .170 .311
12 .R36 .2/6 .314 .240 .200 .40'1 .504 .4/0 .694 .7.<)4 .47?
15 .70i) .2'l7 .405 .241\ .382 • ~4 3 .876 1. '191 .91)6 .546 .7sn
14 • i' 1 ~ .211il .2{4 .244 .400 .4/2 .9911 1.368 .673 .421 .7X7
1~ · Ion .404 .197 .390 .339 .571 1 .313 1.4011 .7x'1 .2R7 • BIl2°16 .649 .459 .430 .605 .292 .551 1. 361 1. 426 .1l2? .24? .803
17 .747 .466 .4115 • lS8~ .HR .63fl 1 .351 .8"'2 . 762 .37.9 • 791
16 • 56,~ .495 .</1</ 1./?8 .952 .610 .891 .37 !l .427 .167 • 6S 11°/+ .561l .495 .°'111 1.771\ .952 .610 • Rlll .378 .427 .167 · "'51

( 1O- 015)U .ooH .219 .7.66 .244 .306 .432 .6,0 .174 .653 .311



Table 6.12 if[~TUAL t'Ot'ULArION ANALYSIS

SEdASTtS MENTELLA 1" FlSHIN'ö AR E 1\ 5 IIA ANO IIB

sroc K S [ZE IN IWMBE., UNII: thou"iönds
---- ---- ---- ---- -----
<lJOl1AS$ TOTALS J, I T: tonn~s

---- ---- ------
ALL VALu ES AHE GI VE,' FO~ J ANUAKV

1Yll 1978 lY79 1'180 1981 1982 19R3 1984 1985 191\6 1987

6 575825 415150 265497 165485 9'1155 41774 52077 16297 467</6 76354 [)

I 50UIIJ1 519217 311615 2349611 146915 1l1l813 51794 2?006 14146 42250 6?Q60
I:S 5758.11 45Q754 441147 316711 205562 13108[1 7'1550 34116 26213 121\0') 38119
9 24U206 521'106 345 \/8 (, 557792 261642 lUX')'! 115162 7'10')1 30370 2111 10 11381]

1,) 116145 185580 240587 268453 21lH51 211365 141\957 9KI144 1,1419 2271\2 11\74'1
11 154662 10999 5 l.16'151l 182118 204491 2'19111 146331 11 ~975 81143 59365 1172.1
12 '1'1562 741\61 806311 91:S153 139067 14 71\2.1 135093 10269>s 1\66.19 43531l 3 '11161
15 6? 112 5X?72 5131\1 5.1310 691111 1 04151 89661 7 H53 58106 S91511 29359
14 5 dY4, 51067 26470 310IJö 37636 45158 494P.2 355M 22441 21252 20516
15 2615<; '111QO 21'181 1~2fJ3 21982 22822 24365 11,5115 11119 1035" 12 "24
16 12681\ 11749 10 \I!.S 15668 11157 141 "6 11667 5979 3651 3~92 7n'H
11 9610 5 '100 6115 6112 1745 75n 1347 unI 12R9 1443 24n9
10.1 1526 e 4144 5407 5742 221\3 4947 .1634 1771 11134 545 9~9

1? • 55555 I ~24 11415 .1175 3244 95il2 1190 1572 157 456 766

TOTAL ,10 25J21195 2193nO~ zr)1037'1 17529.14 1492564 1203205 8811312 606975 4421/l3 315495
51'S "U 2 6Ul15 1d 5129 2fJI612 221363 360461l 319063 325043 23~411 16 0 001 119742
ror • BI0,·' 6105'14 60.H55 524211 502119 464590 429105 3111\811 202n97 152890 lfJ3QI\9
SrS BlvM 162011 1 n 2268 115528 116192 176253 1 '1'1170 157652 101972 77978 <;5945

\D
w



'"Table 6-=.11 ...
SE8ASfES MEN fELLA IN FISHING ~REAS IIA AND 118
CAIEGO~ (: TOfAL

CA reH IN NUi1tlE"S UNIT: thousands
---- ---- ---- ----

1.,.77 1978 1979 1'180 1981 191:12 19113 19R4 19115 1986

6 U ~905 :i6.H 1065 932 5 20 0 08 29
"I l41!:l 5015~ 2049"1 7412 5000 854 86 34 571 116
!:l J( 1/3 65 162 45553 26296 8621) 477 5 19117 525 2009 213
'I 35454 , 33'>11 46'/96 44131 26716 11554 4576 21 n6 4949 1037

10 521il2 53569 "3(469 40441 41:1290 4/"348 16695 1069 1 i096 3044
11 4'>1611 1 '/'109 262'>1!:l 2708'1 3n06 57134 51310 22092 31564 5854
12 559.>!:! 1/242 20/11 19950 35.>94 46529 51099 3b 76"3 41511 105!!1
13 53ldl '1270 16341 1117l 21178 57751 4b307 471)96 \3190 15750
14 1909; 1410 0059 6400 11855 1,506 200n 2'>46~ 10510 6071
h 1260, ,456 5511.,. 5607 6038 9492 17132 12002 4243 2466
10 '/96 4134 346, 61101 260/ 511:10 5347 4336 19"11 696
1 7 411/4 2134 246, 5441 2172 5366 5238 149'1 658 386
18 51< 9< 1545 1964 5001 044 2160 2055 517 343 80
1'/ 31 " 666 1 71 " 1406 632 1621, 50S ln 52 22
20 :i94 I 10,,1 1006 /06 1102 1101 )\Q 04 0 20
21 29'5 425 062 145 359 6\'1 79 251 0 11
2l l531 3D 1:1 56Q 145 117 344 0 0 0 7
23 100? 501 124 27 0 251\ 0 n 0 4

24 • 322 158 1M. n 0 76 0 0 0 3

J UTAL 503766 2552'l2 239625 205352 207350 247420 217491:1 160879 148774 47290



Table 6.14

SEdASTES ME" fEllA I I~ FISHING ARE AS II A AND 116
CATt(j:),<y: fOfAl

'·lEAN >lElüHT AT AGE IN [HE CA ICH UNI T: k; log r am
---- ---- ---- ---- -------- ---- ---

lI/ (1 1978 lUI/ 1\180 19111 19112 1983 19114 19R5 1986

6 .168 .168 .10 I .107 • l(J2 .11)2 .102 .1n2 .102 .102
I .11!..I .1!l..l .155 .155 .1311 .1..18 .131l .1115 .135 .12'1
11 .225 .225 .200 .200 .1811 .HR .188 .165 .167 .137
Y • ..111 .311 .252 .252 .252 .252 .252 .2P .215 .2111

10 • ..161 • ..167 .310 .310 .310 .3111 .310 .2R3 .30..1 .301
11 .4..12 .432 .57" • 3 74 .364 .364 .320 • 338 • 352 • 35 3
12 .50~ .508 .412 .412 .440 .440 .400 • ..111..1 .420 .4411

1..1 .61 I .611 .5611 .568 .56'1 .560 .46f> .458 .481 .51 '1
'14 .60 .619 .115 .715 .680 .61l0 .563 .502 .564 .581
I:> .7,..1 .75..1 .IN1:S .898 .828 .8n .no .566 .673 .648
1 b .821 .821 .934 .934 .906 .906 .992 • 711 .809 .845
1 I • ö12 .il72 1.024 1.024 .970 • \17[1 1.126 .1161 1.014 .9411
1 R .91'1 .910 1. '150 1. 050 1.050 1.050 1.149 .966 1.069 1.1156
1." .92..1 .U3 1.1170 1.076 1.076 1.076 1.209 1.209 1.160 1.161)
20 .9d~ .91!; 1.129 1.129 1.129 1.129 1.217 1.211 1. 211 1. 217
~ 1 1.0'0 1 .1l~6 1.1~1) 1.150 1 .151) 1.150 1.360 1.360 1.360 1.36'1
U 1.124 1.124 1. 1 I 5 1. 115 1 • 115 1. 115 1.390 1.390 1.3911 1 • ..Ion
2..1 1.1."..1 1.1Y3 1.200 1.2'10 1 .2'1'1 1.200 1.400 1.400 1.400 1.4'10

24' 1. 21' 1.215 1.220 1.720 1.220 1.22'1 1.450 1.450 1.450 1.450



Table 6.15
Vl"TUAL t'Ot'U LA T ION ANALHIS

SEHASTES I'lENTELLA [ N FISHING Ari E AS IIA AND 118

F[Sd ING MORTALlTY C<lEFFICIENT UN lT: Ye~r-1 NATURAL I'lORTALlTY COE FFIC lENT .Fl
---- ---- -------- -------- -----

1911 1978 11179 T9RQ 1981 1982 19R3 19P4 1985 1"R6 11l~1-~S

6 .00'1 .007 .015 .007 .010 .000 .001 .000 .002 .000165 .0117
I .005 .063 • ,16J .034 .022 .010 .002 .001 .005 .00216 • OO~
d .049 .165 .109 .0<J1 .045 .OH .f)?7 .011> .OH4 .01121 .01.2
9 • 15 ~ • 11l 1 .154 .139 .113 .077 .043 .032 .187 .1151 • flO 1

10 .371 .210 .178 .172 .19R .76 X .17.5 .089 .345 .151 .205
11 .4~1 .211 .227 .110 .225 .331 .254 .211 .523 .110 .311
12 .836 .276 • S14 .240 .290 .4flO .504 .470 .694 .294 .472
1..S ./00 .2~1 .405 .248 .382 .543 .826 1. fl91 • Iln 6 .546 .7So
14 • 71 ~ • 2 ~~ .274 .244 .400 .472 • 99.~ 1.36/1 .6n .421 .787
15 ./Of] .404 • 10 I .31l0 .33\1 .571 1 • 313 1.401l .1811 .281 • R~2
16 .64i .459 .430 .61)5 .292 .55 7 1.361 1.426 .8?9 .242 • R9 S
11 ./47 .461> .4K5 • KR5 .34K .6311 1. 351 • ~62 .762 .329 • 71l 1
1 ~\ .561) • 4'~5 • 91'~ 1.778 .952 .61 n .891 .• 3n .427 .167 .651

11l~ .5/)~ .41l5 .019 1.7113 .°52 .61 fl .80 1 .3711 .427 .167 • 6S 1

( 11)-15) U .113; .279 .266 .244 .306 .4S2 .670 .774 .654 .317



Table 6.16
ANALY~ISVIriTUAL POPULA T ION

SEBAS fES MENfELLA IN FISHING A,/F.AS IIA AND IIR

SI LlC ,( S llE IN IWI~OERS UIOT: thous~nrls

---- ---- ---- ---- -----
ilIOMASS tOTALS uNH: tonnt?s
---- ---- ------
ALL VALtJES AKE G IVEN FOR JA,WARY

19/1 19/8 1979 1980 1981 19~2 19R3 1984 1985 101\6 191\7

0 515823 415750 265497 1654113 99014 41794 32209 13008'1 62538 184107 n
1 5JJ701 519217 571615 23496b 146913 1\8705 37812 21125 118516 56494 167102
11 5151101 451JI54 441141 316nl 205562 1500111) 79452 34132 26321 11)61>05 510nl
'i 240206 5l1'i06 345'186 357792 261642 1778'17 113167- 7'lfln2 30384 219117 96339

10 1/6145 1855an 240587 268433 281831 211365 1411957 O>lfJ44 1>1330 l2705 1 R831
11 1541>62 10'i995 1361)58 18211/l 204491 21)'1171 1463:11 1111925 81143 .sn93 1 7735
12 '19562 141161 80630 98155 159067 14/1123 1351)03 Ifll "'o,~ 8 6639 4 3538 2 9905
13 69112 5~97? 513'{1 53310 69/181 94157 89661 75853 58106 S915fl 2935 'f
14 3 d94 5 31061 26410 311)(1'" 37"'36 43158 494 R2 35500 22441 . 21252 20516
1 ) 21>155 1/1 \11) 21 '»11 1 d203 21982 22822 24365 b505 11179 10359 12624
10 Il61>l 11/49 10383 15668 1 1151 141 "'6 11661 5°(9 3651 3392 IfJ34
I 7 '161'1 5999 6115 6112 7743 '1537 7347 ;> In7 12R9 14 f. I 24n]
111 13268 4144 3401 3742 2283 4941 3634 1771 1034 545 939

1·)+ 33555 1 >124 11413 3175 3244 95~2 1190 1572 157 456 761>

rOT AL ,~o 2302fJ93 21931)'111 2010370 1752934 1492445 12fJ3114 880363 771102 561737 552024
SPS NU 200173 1 !l) 129 207672 221363 3604'" k 31\1067 325040 23il4fl4 170fJ? B 112693
TO f • iJ I Ol~ 6/0394 003435 524211 50211 0 46437Jl 47.9092 311 8P5 7-13 791 168502 12 9614
SPS 8lJM lol011 I(JU68 115328 118192 1/6253 19911n 15/651 101011 78064 56343
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Table 6.17

List of input variables for the leES prediction program.
~BASTE~ MENTELLA IN FISHING AREAS IIA and IIB
rhe reT~renc.e F is the mean F tor the age group ranl~ from 10 to 15

The n~mber or r~cruits per yelr is as follo~s:

Y ea r

19j1

1 \/ "
1911f

~ecruitm~nt

14400U.0
104UOU.0
164UOU.0

Data are prlnted in the Tollowing units:

Num"er ot ti sh:
.eignt oy age group in th .. c"tch:
wei~ht by age group in the stock:
Stock bio'nass:
Catch Jei~ht:

thousands
k i l 09 ram
kilogram
tonn!!s
tannes

't' --- -+ -- ---- ---- -+ -- ------+ - ---- -----+ -- -------+ ---- --- + ...
: fishing: natur"l: matur;ty: "ieight in: w~;ght in:

: a:Je: stOCK size: pattern: mortality; ogive: the c.::.tch: the stOCK:
... ----+ -- ---- ---- -+ - - - _ .. _. ~:t - ---- - ----+ -- ---- ---+ - --- ------+ -- -- ----- ...

:.:144,10;).0: .000165, .10: .00: .1()2: .102
I: 16/10l.0: .00216 .10: .01: .1U: .127
.$: ~1~0/.O: .0021 .10: .03: .b2: .152
\/: 96~5Q.0: .05 .1J: .10: .216: .216

'10: lJ1I57.J: .15 .10: .19: .307.: .312
11: l(/jS.O:·17 .10: .28: .3)1.: .352
ll; l\/'19~.Q: .29 .10: .'8: .454: .454
15: 29.»".U: .55 .1U: .19: .4.,,5: .495
14: ~O:>10.0: .42 .10: .91: .5/2: .512
I,: ll024.0: .29 .10: .97: .661: .661
10: IU54.0: .24 .10: 1.00: .!l27: .821
11 : l4 U". 0: • 3 3 • 10: 1 • on: •9111 : • Q ~ 1 :
16: \/59.U:·17 .10: 1.00: 1.002: 1.062:

11 + : 166. U: . 17 • 10: 1 • on: 1. 160: 1 • 16ll :
.----+-----------+--------+----------+---------+----------+----------+

Table 18 ~mmw.la. 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 FO. 1 156 60 0.14 10 179 67

F 0.27 19 170 59max
F86

0.31 21 167 57



Table G.19 SU ,1 ur ~«UUuCIS C,IEL K

St:.JdSTES j"A,~ !NJS 111 rlSHl:lG A~EAS r AI<D IlA
CA!t:bU,<Y: lu I AL

CA' C rl 1.. "U,',iJEkS Ul" r T: t h '1U S" n 15
---- ---- ---- ----

1 ?6,) 1'166 pt>( 1968 19M l'JI!I 1071 PU 1073 1?74 1?/~ 107 n

5 11 0 n G n '} n n 0 ') • 0
4 :) 0 ,) 11 0 0) " n 0 1 n '1
) ,) 0 I] 0 0 (1 0 fl 0 '1 '1 550

" ) n :) n I) 1 0 '1 0 '1 1 ) QR4
I 11 n 8 I) 0 '1 [J fl 0 ,1 '1 ')710
,: ,1 n n 0 0 '1 n n n 1 '1 12162
-I cl () iJ () 0 n n n 0 1 n 1'12')0

IU ') 0 n 0 0 '1 n '1 n '1 ~ 1515
11 U n fJ n n 'J f) f] n 0 ",0/>5
I ~ 2:>0 41 44 105 51 6;' 46 261 591 3RI 1;,'; "l ,n'1,'
1) .) 2.~ 11 R o~ 3) 55 122 41 332 5/n 4)'1 ~ ·SR 11>R6
1 /, <I:):, 570 l-1i 71. 91 27.-1 1 0 7 fd.5 91 .5 1 n4 ,) 16.' ) <,1\71
1, 1~.>1 /S65 4U6 16~ 200 444 239 11.01 1521 2n/? ??q/, ,)001

10 5) ,J) <'-I~2 156 S 550 666 125? H~6 2 ')1> ~ 51.6~ 5 /.19 nn f) 775
11 1~)7 iI.o I /10 564 ,56 12.> 5?4 126 i 1441 2/'>1 .>') ,) ~ 2/111
I,s <'5<'1 <'.,,3 1, .s'J 011 <}')4 113,; 115 S 2') 16 2157 411\4 5117 59\8
11 C<'.)I un 160, 014 1223 9" I 9?O 1.114 () 1><"2 5')? ~ 44'1 ,) SI,11

<'U '.'. ~ 50S 510 1!J1 225 1,'j) 1F5 3,'~ 34 ? n3o< 77) nl /,
C' <'<'<'> <'4/1 14~9 (53 1456 101) i5 H 1/3~ 14211 ~~ j ') l I.A;)() 2 1,1')

)< 1o,>. lölSl 01)1 ~S) H)X4 (~) q 59~ 1112 M9 1515 17 11 1529
)J I/) i <' bl\ 1161 INü 15111 92 'I nQ u~, 112 ) 1521 1~15 1 R 14
,:lt I 14 I 1':124 1241 1200 <'ÖY .,",1) IV.S lPl 11.4 R 11 0:, 1l.3~ 1';7/

<~ 9:> S ?t>,) {Ob 9?S 18[, ~ ( 10 fit> (46 "RI, 70? os 1 1101\
<J 0'>1 ) 1~ 1'/. .> R·jt 1601 6,? 5 6 :,0 ~?~ 7)9 551 ·11 I 91 R
~I 40J 4:)1> 504 044 I.l /)r. Vo 4? 6 42° SI> R 30" 101 ~??

2u' j,::o 4J5 ,\52 01 I, 1 OS~ SI. I 1031 !J77 sn x 55? ~o<} 02 /,

I U I AL N6/4 ;!,~ 631 1 j9:>9 'i~64 1624S Il)o~4 9610 I 11 ?" ~ 2 rol. ( 2 ><1l31 J ,~1 S? R(IR? \0
\0



0

~6.19 (cont'dl 0

1'111 P1H 1'11'1 19~11 19B 1 1Q'~? 1Qg.- 1~g4 191\5 1Q~6

5 30 11 r. (] n n '1 n '1 .,
4 1+2 3 n 0 (l 0 n 0 n n '1

1 ö5'1 20 G 10 10 ,1 n n n 1

" 1.l51 i..l P 11 I 1 n '1 n n
1621 5q 12 13 1 2~ n '1 (l '1 1
4 1/ 'J 52~ {j ~I 225 11 n n ~~

1'020 641 101 11\'1 434 3 n n '1 1 j 7
10 !.,n 1 931 lq 3')2 (10 56 [) r n 1"1
'11 25), 61') 14, ') 17 Bi!5 17 'i R n 6-> 1 /.5

1"
5YJo 200~ 125 IO::! 1224 B16 ~6 1"° N,!n 2<; 1

U 2.,., I 2 7 ,~I< J14 571 'i52 1\14 749 1 n1 1 neH ~56
14 424~ 5453 ~4a 256~ 1704 196~ SR 1 öOl 2691 5142
I') )5,h 0404 5276 5677 2~ n2 nöl. 155P- 1625 572 (l ~6' 7
I" 00/2 ., alSO 3554 ~5112 24:15 2036 21,~6 14 2~ 5511n 525 1
11 <.572 <':>69 1126 1075 868 133 S ~31 7n1 22"15 7 P,71
1.1 5462 .)';6? 2212 2341 259'1 19 ~ ,) a41 4SU 4421 1202
1'1 311, 271 'I aH 1:564 1274 11 74 1314 1674 2652 51P'1
2 J 'i04 '155,l 1,~ 14 1.)5l1 1451 IY1? 111~0 1.174 l'SIR lP'6~
I!.'l 240" 1116 2257 182'1 1592 1.121 1 B(13 4551 2242 321/
22 11/ 1) 5;2 059 104U 154 921 R64 147) 1168 4~'i

2J 14u~ 4'/1 ,4,; 1.,[)1 1007 71 :; 6'03 ?591 Y7S 446
21, 1311 /,11 ?5~ lJ6\'S ')50 3~~ 92 '1 1651 1 '1n6 21<1
~) Y2j 241 6/3 51'1 401 129 65 (, ~?5 162 '1
20 112 1 7., 651 .5~.s 775 4:-1 9'24 7n2 161 '1
U 006 155 541 341 41 18 330 225 n 0

d0+ oll 1101 25'1 39 50 ,0 n n n '1

r tl r "L 61.2'10 59512 2 1'>42 247'10 2171n 1,192') 10 112 240 0 M 32532 5 355 ~



Table 6.20A

Ti tl e : SEClASTES "lAR INUS IN FI~HJNG AREAS J AND J JA
At 09,58.05 2~ SEnEMAEK 19 ~ 7
f rom 77 tn Bo on agps 11 tn 23
wi t h Te r In i /l ~ l F of .150 on age 18 and TerminaL S of 1,1)00

J ni t ; al sum of 54ua ro!d residuals was 148.971 and
ti na l sum "f Sl.luar eri rp.siduals ; s 57.217 aftpr 145 itert:tt;ons

Mat r ix or riesiduals

---- ---- ---- ---- ---

re ars 7717/j 78/7'1 79/80 /jn181 81/82 M2/83 Iß//!4 34/85 85 I 86 Ins
AyeS

1"1/12 1 .952 1.31 M .059 .872 1.923 2.202 -.935 -4.113 .565 .oon .125
121 U -.064 .264 -.036 -.4'79 .258 .660 .123 -.7~0 -. OS 1 • I) on .602
15/14 .U81 .354 -.142 -.27 ~ .215 .891! .4R9 -1.312 -.159 • nnn .401
141 '15 -.140 .516 .196 .229 .074 .399 -.186 -.822 .116 ,oon .62 q
bilD -.277 .154 -,228 .252 -.071 -.3n!! .37B - .176 .080 .000 1.000
10/11 -.20'1 -.099 .14\1 .365 -.2115 -.125 .675 -.336 -.259 .1)00 .724
1111 d .21!Ü .624 .442 -.016 .061 .00i! -.371 • OS 8 -.269 .0n'1 .779
ld119 -.558 -.539 -.250 -.0'15 .1411 -.523 .204 1.004 -.258 .1)00 .496
1'1120 .332 -.206 .200 -.359 -.194 -.47l -.195 .741 .173 .1)0'1 .64 Cl
2JI 21 -.493 -.493 .119 .11!O -.019 -.311. -.590 1.292 -.256 .onn .426
21 122 .534 - .9~ 8 -.421 -.231 -.601 -.467 -.355 1.384 .461 .OO'l .343
1.212 5 .514 -1.4"0 -.738 -.223 -.102 -.11.2 -.774 1. 301 .820 .oon .286

.01n .0'10 .on;j .1)1)0 .01)1) .OfJl'l .0:10 .000 .noo 1. 9Bn

If r S .100 .50n .5nn .50n .50!) 1. nno 1.000 1.000 1. aoa

Fi :; h i n~ Mo r tal i t i ~ S CF)

77 71! 79 80 81 82 83 84 135 !S6
F-Villup.s .2736 .2256 .1391J .1093 .0866 .0768 .0460 .0636 .1605 .1500

S~lection-.t-aye (s)

11 12 15
S-va lues .0089 .0704 .0761 c

14 15 16 17 18 19 20 1.1 22 23
S-Vd lues .2447 .4691 .5991 .3129 1.0000 .7544 .84 0 5 1.6714 .$\459 1.o0nO



Table G.208

Ti t l e : SEB~STES M~R INUS IN FISHI~~ ~RE~S I ~NO 11.\
~t 17.17 .50 23 SEPTEMBER 1987
tr om 7'1 to R6 on ages 11 to 23
wi t h T@rminal F of .500 on a9 e 18 and Term i n al S of 1.000 0

N

In i t i al sum uf squar ed residuals was 10,11.075 and
r i n a l sum of suuar ed residuals is 53.9l0 after 121 iterati ons

,'1a t r; )( of Resi duals

-------------------

Yea rs 77/18 18/79 19/80 80/81 81/~2 82/1'05 113/84 84/85 85/1l 6 WTS
Ayes

11/1l 1.46d .867 -.391 .426 1.484 1. 7 51 -1.314 -4.51) 1 .264 .0')1) .12 R
11115 -.096 .244 -.054 -.491 .247 .647 .11 R -.6R4 .n70 · 'lnn .626
15/14 .032 .319 -.175 -.301 .1~6 .8/1 .466 -1.308 -.090 .0rJO .412
14/15 - .l04 .465 .14/l .185 .051 .356 -.226 -.860 .105 .nl)n .635
15/16 -.l66 .116 -.203 .219 -.045 -.2~1 .407 -.159 .on .000 1.01)0
16/17 -.21)4 -.01/5 .15 j .374 -.276 -.110,1 .690 -.301 -.27.3 • r'JI)O .737
11/ 18 .19? .543 .358 -.119 -.025 -.07 ~ -.459 -.051 -.366 • non .777
1 öl 1 Cf - .459 -.425 -.144 .009 .239 -.427 .30S 1.090 -.2n? .nnr'J .5'16
19/20 .547 -.195 .2113 -.351 '-.196 '-.477 -.19/l .728 .144 .000 .651
lU/21 - .3d3 -.30,14 .265 .260 • OS 3 -.242 - .534 1.n? -.312 • r'Jon .444
21/U • f,54 -.1134 -.331 -.149 -.52/\ -.399 -.26< 1.433 .414 • Don .355
20 l5 .651 -1.3/,1 -.655 -.124 -.001 -.029 -.6R2 1.367 .857 •non .294

-.0,)1 .000 • nnU .000 • nl)o • noo • 01)') .ono .0'10 • noo

WTS 1.000 1.001) 1.01)n 1.000 1.000 1.000 1. noo 1.000 1. nnr'J

Fishin. Mortalilie. ( F )

71 78 79 Iln Rl 82 83 84 85 86
F-va lues .2675 .241.6 .1665 .1457 .1 2 .~9 .128') .086 7 .1331 .4039 .5000

Selection-at-age (S)

11 12 13
S-va lues .029Q .1326 .127H

14 15 16 11 18 19 20 21 22 23
S-va lues .364< .61n .7565 .368 I 1.001)0 .7762 .80112 1.60116 ..12S 1 1.00no



Table 6.20C

Ti t l e : SES_STES "IARINUS IN FISHING ARF.AS I AND IJA

At 17.25.57 25 HPTEMRER 1 9 ~7

t r \)'TI 77 ta 86 an ages 11 to 25
wi th TerminaL F of .300 on ag .. 18 anrl Termina l S of 1.000

In i t i al sum uf s'luar ed residua ls was 163.775 ..nd
tin a l sum of s-luared residuals i s 54.524 aftpr 71 iter;:,t;on!i>

Ma tri x of Res i du als

---- -------- -------

Yea rs 77/7 ~ 78119 79/80 80/81 81/8l 82/83 83/84 1!4/~5 85/86 WTS
A,jes

11 I 12 1.41l4 .885 -.375 .440 1.49, 1.771 -1. 365 -4.519 .199 • f) 11 .127
1l/ 15 -.iJoU .2,Y -.059 -.478 .259 .661 .127 -.704 .010 .015 .614
U/14 .045 • :s:sO -.164 -.29l .194 .880 .47l -1.319 '-.154 .015 .406
14/1, -."') .471 .154 .188 .055 .35'>1 -.22S -. ~"'4 .089 Jll1 ."'30
1)/ 10 -.260 .179 -.2U2 .27 il -.046 -.28l .405 -.159 .098 .[110 1.000
10/1 I -.1 "S -.Oll! .161 .576 -.273 -.114 .6'ftl -.514 -.2S7 .010 .730
11 I 1/1 .1'19 .544 .351l -.121 -.On -.019 -.4IH) -.044 -.361 .0'19 .775
1 öl 1 Y - .459 -.424 -.14' .0,)6 .230 -.421l .298 1.08Y -.185 .009 .506
1'1 I tu .543 -.1'14 .204 -.358 -.19 ( -.418 -.20n .,28 • IS'( .009 .647
lJUl -.59.! - .41)4 .1.54 .240 .042 -.255 -.543 1 .311 -.252 .008 .439
21/U .64 " -.837 -.358 -.150 -.554 -.405 -'.213 1.435 .472 • '1'18 .350
lOt5 .630 -1.580 -.659 -. 12 ~ -.012 -.055 -.688 1.375 .885 • '1'19 .291

.O21! .026 • '111 .'lIU .0'J3 -.OOl -.006 -.007 -. flD2 .127

./1 S 1 .000 1.000 1.000 1.00'J 1.001 1.00;) 1. noo 1. '10'1 1.0'lf)

Fishin~ MDr tal; tiec; ( F )

n 78 79 80 81 82 83 84 85 86
,-values .2420 .2155 .141 " .1207 .1056 .09'16 .065' .0972 .2744 .300f)

S c l ~ C t i on - a t - a.J e (S)

11 12 13
S-values .0244 .1165 .1166 0

w

'14 15 16 17 18 19 20 21 22 25
S-values .34l9 .5921 .7.534 .3645 1.0000 .7805 .8210 1.617/l .8237 1.0000



Table 6.21 VIRTUAL POPULA r I ON ANALYSIS

SEaASfES MARINUS I l~ fISHING AREAS I ANu IIA

FIS rll Ni, MOHfALlfY CIJEFF I ClENf UN I T: Year-l NATURAL MORTAll TY COEfFICIENT .10---- ---- ---- -_ ... - -------- ----

1Y/7 l11l8 1'1111 1980 1981 1982 1983 1984 1985 19116

11 .O.l .01 .00 .01 .02 .111 .00 .00 .01 .01
12 .O~ .O.l .0"1 .01 .02 • '12 .00 .01 .05 .03
1.l .05 .05 .02 .01 .02 .'12 .01 .00 .04 .06
14 .O~ .12 .07 .O~ .04 .05 .01 .02 .15 .ll
15 .12 .16 .09 .09 .06 .l)~ .04 .'14 .18 .27
16 .1 j .18 .11 .12 .07 .07 .07 .05 .18 .22
17 .09 .011 .')6 .04 .04 .'14 .'13 .'13 .09 .12
10 .16 .16 .08 .10 .11 .10 .n9 .18 .22 .39
19 .17 .16 .n .'16 .07 .06 .08 .'11 .13 .2?
20 .08 .11 • 14 .OY .08 .'18 .07 .15 .10 .12
2 'I • .52 .18 .20 .18 .12 .14 .14 .40 .21 .23
U • .l1 .07 ,13 .12 .09 ,1'1 .01 .15 .15 ,'16
2~ .24 .18 .ll .21 .15 .11 .011 .21 .13 .07

24 + ,24 • T;~ .22 .27 • 1 ~ ,11 .08 ,27 ,13 .07

o...



Table 6.22
~IKTuAL POPULATION ANALYQS

SEtJAS rES r1A~ I NUS IN fiSHING A~ EAS I ANO 11 A

ST Je ~ S J l E IN '~u/'l[jtRS UN 1 T: thousands
---- ---- ---- ---- -----
ALL ~ AL U t S AKE ; IVEN FOK JANUARY

19(( 1'1/8 1979 1981J 1981 1982 1983 1984 1985 1986 1987

11 19411 60901 615.32 62843 5/426 286.35 29795 21)'1~7 8829 2091'1 0
1 ~ I:> 015 6\1611 54526 555.38 56.371 51120 2; 740 26952 18176 7926 18782
1.3 5/.316 64733 6108.3 48650 49523 49843 45480 2.3 208 24198 1561() 6934
14 ;4\10B 4 "4.32 5'925 ; 4401 4.34 77 459'15 44326 4,1915 20904 20936 1 1330
15 4/92') 45652 39548 4/349 46973 51720 3/863 3 9 556 3645r) 16353 15961
16 4'1.311 56294 55221 52672 5\134\1 41)125 31 H84 3?969 34249 27551 11299
11 511541 55016 29)61 284\18 26236 33245 35802 26773 28477 25958 19945
1i'. 24464 2'587 292\17 24660 24766 22914 2 8Rl 3 29795 23559 n606 2r)8'l8
'I? 20825 18866 19437 24408 20091) 20131 181144 25941 22619 17121 1444'1
21) 15204 1'885 14489 1550P, 2r:J7R\I 16967 17r)99 15 Rn2 2012r:J 17967 12473
~ 1 9101 llIJ86 12912 113/H 12/6R 17426 1410Q 1\418 12281 16478 14488
22 4645 :> 957 1;41)2 ";6(1 6568 1 r)231 13753 11 IJ5 4 8733 d9R5 1184'>
d 114.3 51)91 51)21 '>691 7663 1055 6377 11625 8601 6793 7659

24 + 212,5 11) 10 16164 99\10 9945 5407 56986 1, ?19 11724 42 RIJ 9328

fUTAL J1tU 490915 451045 442683 452156 42~945 3HI?3 3 86 R71 35d14 2/8921 23047.3
SPS ,.0 a452:> ~,)/)564 21)'1620 21<1724 217147 211221) 24153IJ 221151 206814 165091

o
Ul
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Table 6.23

SHUT Fürecast : Sebastes M2:\\-il"ills----
l-eCl-lJ.l t weights .30 ~40 .30 G-"'1 = .00

YEAR C,'ITCH REChT W'Tl) Y/B HANG-' EST'D EST'D EYP
INrEX INDEX RI\T ro OVER PROD'N SOC. BIOMASS

1978 32 1 .30 .70 107
1979 2E 1 1 .30 .70 12 87
1'380 22 1 l .30 .. 70 1E. 77
1'381 21 1 .1 .30 .70 lE. 70
19a,:! lE. 1 1 .30 .70 4 1'3 53
1~;83 19 1 1 .30 .. 70 2E. .15 63
1984 28 1 .30 .70 49 18 93
1985 29 1 1 .30 .7C 31 2E. 97
j ~~8f", 30 .30 .. 70 32 25 100

1987 1 .30 .70 28 9"
.1988 .1 1 .. 30 .. 70 27 '0
1 8'3 1



Table 7.1 GREENLAND HALIBUT in Sub-areas land 11.
Nominal catch {tl by count ries (Sub-area
IIa and IIb combined). (As officially
ICES. )

107

I, Divisions
reported to

Country

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Po land
UK (Engl.& Wales)
UR (Scotland)
USSR
Others

Total

Country

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
UR (Engl.& Wales)
UR {Scotlandl
USSR
üthers

Total

1977

21

8,176
148

4,217
224

1,059

15,045

28,890

1982

8
1,153

18
3,206

10

12,394

16,789

1978

4,611
321

4,082
544
407

14,651
1

24,617

1983

67
1,913

130
4,883

2

15,152

22,147

1979

3

3,488
481

2,843
106

59

10,311
21

17,312

1984

138
2,089

76
4,376

23

15,181

21,883

1980

2,080
303

3,157

26

7,670
48

13,284

1985

239
3,807

193
5,464

5

10,237

19,945

1981

8

1,358
128

4,201

9

9,276
38

15,018

1986'

13
2,659

59
7,812

10
2

12,200

22,755

1provisional figures.
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Table 7 2 GREEN LAND HALIBUT in Sub-areas land 11.
Nominal catch (t) by countries in Sub-area I. (As
officially reported to ICES.)

Country

Germany, Fed.Rep.
Norway
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

Country

Germany, Fed.Rep.
Norway
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

'Provisional figures.

1977

1
1,371

541

360

2,273

1982

505
8

200

713

1978

1,148
232

211

1,591

1983

490
1

196

687

1979

727
36

182

945

1984

593
17

81

691

1980

490
12

100

602

1985

602
1

122

725

1981

19
641

5

564
1

1,230

1986'

1
936

5
1

615

1,558
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Table 7 3 GREENLAND HALIBUT in Sub-areas land 11.
Nominal catch (tl by countries in Division 11a. (As
officially reported to leES.)

Country

Faroe 1slands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Poland
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

Country

Faroe Islands
France
German Dem.Rep.
Germany, Fed.Rep.
Norway
Po land
UK (Engl.& Wales)
UK (Scotland)
USSR
Others

Total

1977

21

1,641
22

1,446
95

211

6,960

10,396

1982

8
73
18

2,487

2

2,459

5,047

1978

1,398
321

2,084
197

82

8,809
1

12,892

1983

67
14

130
4,257

5,031

9,500

1979

3

787
481

2,051
4

11

6,929
2)

10,287

1984

138
189

76
3,703

5,459

9,566

1980

570
303

2,529

9

2,014
48

5,473

1985

239
82

172
4,791

2

6,894

12,180

1981

8

18
109

3,077

4

2,031
37

5,284

13
55
42

6,733

5
1

5,553

12,402

'Provisional figures.
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Table 7 4 GREENLAND HALIBUT in Sub-areas I and 11.
Nominal catch (t) by countries in Division IIb. (As
officially reported to lCES.)

Country

German Dem.Rep.
Gerrnany, Fed.Rep.
Norway
Poland
UK (Engl.& Wales)
USSR

Total

Country

German Dern.Rep.
Germany, Fed.Rep.
Norway
Poland
UK (Engl.& Wales)
USSR

Total

1977

6,535
125

1,400
129
307

7,725

16,221

1982

1,080

214

+
9,735

11,029

1978

3,213

850
347

93
5,631

10,134

1983

1,899

136

+
9,925

11,960

1979

2,701

65
102

12
3,200

6,080

1984

1,900

80

5
9,641

11,626

1980

1,510

138

5
5,556

7,209

1985

3,725
21
71

2
3,221

7,040

1981

1,340

483

6,661

8,504

2,604
16

143

+
6,032

8,795

'Provisional figures.
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Table 7 5 GREENLAND HALIBUT in Sub-areas land 11.
Catch per unit effort and total effort.

USSR
catch/hour Norway Total effort
trawling (t) catch/hour Avera~e (in '000 hrs

Year
RT2 PST3 trawling (t) CPUE trawling) CPUE 7+

1965 0.80 0.80
1966 0.77 0.77
1967 0.70 0.70
1968 0.65 0.65
1969 0.53 0.53
1970 0.53 0.53 169 0.50
1971 0.46 0.46 172 0.43
1972 0.37 0.37 116 0.33
1973 0.37 0.41 0.39 77 0.38
1974 0.40 0.34 0.36 105 0.33
1975 0.39 0.40 0.40 95 0.38
1976 0.40 0.34 0.37 97 0.34
1977 0.27 0.34 0.31 93 0.26
1978 0.21 0.22 0.22 112 0.18
1979 0.23 0.27 0.25 69 0.18
1980 0.24 0.33 0.33 0.29 46 0.25
1981 0.30 0.36 0.35 0.33 45 0.24
1982 0.26 0.45 0.40 0.33 51 0.29
1983 0.26 0.40 0.35 0.31 72 0.26
1984 0.27 0.41 0.31 0.29 75 0.24
1985 0.28 0.52 0.36 0.32 62 0.27
1986 1 0.23 0.42 0.35 0.29 78 0.25

1 Provisional.

2 Side trawlers, 300-600 hp. From 1983 onwards, side trawlers
(SRTM), 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.

Tab]e 7.6 GREENLAND HALIBUT in Sub-areas I and I~.

Norwegian survey indices (numbers x 10- )
in the Svalbard area (Division IIb).

Year Tot.al index Index fish <20 cm

1981 20.1 2.1
1982 26.0 0.7
1983 26.7 5.9
1984 36.6 3.2
1985 39.5 1.6
1936 19.5 0.1



'I'able 7.7 VIKTUAL ~O~ULATION ANALYS 1 5

GKEENLANiJ HALIBUT IN FISHING A~EAS I AND II

CA TC H ll~ iilJ I~ öER S UN I T: thousanr1s ~

--- ---- ---- ---- ~

'"
lUD 11,171 1 \172 1973 1 9 74 1975 1976 1 977 1978 1979 19Rn 1981

3 1 1 1 1 1 22 1 6~ 78 ~8 64 664
4 34 1 4b"' 1\1 276 334 98 755 532 887 275 1146
5 52b 110 1109 212 911 840 /130 2031 1897 2218 731 1896
b U'I2 44il6 3521 1117 ö19 23~l 2982 3255 3589 3155 115~ 1917
( 10464 U712 9605 3923 6204 651.r. 5824 42nO 4118 2727 161>5 1910
d 1 11562 122;ß 6438 3515 3831\ 41 ~ X 5fJn? 2524 2365 1234 1341 933
9 10034 6130 2115 ~ 551 1834 2265 3000 1610 1509 4 "5 0(.4 484

10 b671 4339 1734 1919 1942 1654 1350 1104 946 319 473 448
11 2511 2/03 1368 1536 1622 1857 915 10b2 °34 206 511 482
H 1250 166:1 1234 1127 1338 1536 1212 il5 "~ 43ll 243 275 38n
13 616 104/, 615 716 734 1122 698 5°5 349 103 242 384
14 1104 30n 20n 251 531 6fJO 526 384 147 45 145 150
15 266 123 40 In 137 270 254 °3 83 3'1 62 47

16. 15 20 4n 56 79 9~ 104 87 29 21 16 15

TOT AL 54852 45882 29201 17013 21972 23573 22796 18626 17014 11861 ( 882 10ll6S

1982 1983 1984 1985 1986

3 4g 314 0 88 140
4 551 1212 36 461 981
5 1304 1543 >'15 1219 1665
0 1494 1864 5698 2874 3320
1 1276 1851 3350 2561 2700
8 1203 anl 1938 1548 1524
'I 14\13 1491 1 ')64 1172 1123

10 1l5il 1228 1191 1037 993
11 IHIl 713 602 614 528
12 5u2 481l 340 363 432
13 324 247 171 161 313
14 10~ 201 132 120 304
1) 4~ 51 41 55 231

10· 3 13 30 il 7

[0 [AL 104)0 13503 135011 12081 14261



'fable 7.8

,~Eo"LA,~D HALIBuT IN FISHING AR E AS 1 ArlD 1I
CATEGO.Y: TOTAL

NE A.~ oIt! GHT AT AGE IN THo CA TCH UNIT: kilogram
---- -------- ---- -------- -------

19/0 lQ71 1972 19/3 1974 1915 1976 1077 197 ~ 1970 10~0 10~1

.3 .200 .200 .2flO .200 .200 .200 .20fl .?no .2flO .300 .2nfl .200
4 .441 .441 .441 .441 .441 .441 .441 .441 .441 .6'1fl .41l2 .5flfl
:> .561 .567 .561 .56( .567 .561 .567 .567 .561 • Q'lO .712 .660
6 .7!J7 .757 .757 .73 i .737 .757 .737 .737 .757 1.2fl1 • R77 .1I4 n
( 1.0/9 1.079 1.0/9 1.0/9 1. 010 1.0/0 1.079 1. fli9 1.0/0 1.50fl 1.141 1. 1 ~fl

d 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.421 1.8nfl 1.4'" 11 1. 56'1
9 1 • d4 i 1.648 1.14-' 1.848 1. d48 1. !S4d 1. d48 1. R48 1. 84 ~ 2.2 nfl 1.771l 2. fl40

1 U 2.2dl 2.2dl 2.2Xl 2.281 2.281 2.2:!1 2.2111 2.2Rl ?.281 2.6fl'l 2.3'12 2. S 7n
11 2. BIl( 2. 881 2.881 2.881 2.887 2.887 2.811 1 2. >111 I 2.881 5. nrln ? • 61>4 7..0110
12 5.24 ( 5.247 3.247 3.247 3.247 5. 24 7 3.247 5.7.47 3.247 S.5nn 3.046 3.43'1
15 4.503 4.303 4.30.;, 4.303 4.303 4.303 4.303 4.5n3 4.303 4.10'1 3.36>1 4.13fl
14 4. \/31 4.\/51 4. \/51 4.951 4.931 4.931 4.931 4.931 4.931 4.1100 4. ?RS 4.680
/) 5. (b5 5./65 5./65 5.765 5.765 5.165 5.765 ~. 765 5.765 5. "'nO 5. n? 5 5.Rln

lot 6 • 50~ 6.501! 6.501l 6.50M 6.30M 6.301l 6.301S 6.VH 6.3fl!! 7. non 6.589 6.59n

1\/d2 1 \Ill5 H~4 111115 1986

5 .2/Q .510 .300 .300 .340
4 .620 .45'1 .4'10 .3110 .470
:> .691l ./50 .65n .6'ln .620
0 .840 1.04n .960 .890 .920
1 1.030 1. .340 1.180 1.200 1.280
d 1 .51 ,) 1.57fl 1.53 a 1.850 1.900
9 1.74fl 1.9(0 2.510 7..590 2.4110

10 2.240 7..750 2.870 3.1110 5 .11 Q
11 2.710 3.290 3.460 3.620 3.35fl
12 .3.370 4.nO 3.770 5.\150 5.720
U 4.520 4.71 Q 3.900 4.4/10 4.000

~

14 :> .550 6.100 4.350 4.250 4.180 ~

w1:> 5. (Ilfl 6.00n 4.4/0 4.800 4.SQo
16- b.600 6.60fl 4.600 5.000 5.400



Table 7.9

r it l e : bK~~NLAND HALIBUT IN FTSHING AREAS I AND TI
At lH.21. U 24 SE~TEMREH 19~7

t rOUI 17 t ., .~6 on .:Ig ~s 3 to 15
"ith Te r rni tl a l F uf .25fl on ag e 1s and Terminal S of 1.500

In i t i al sum of s'-4uared residuals was 159.450 and
f i na l sum of s4ua rerl residuals i s 67.555 ~ft"'r 144 itprrttions

1'1 atri x ur Kp.siduals

- --- ---- ---- ---- ---

Ye. r s 7711 ~ 78179 79/8 1) Bann 81/82 d21R3 113//!4 84/85 85/86 WTS
A~ es
51 4 - .2V6 -1.276 .1\99 -.867 2.290 -l.Hfl 3.8117 -3. PO -.254 • nl)'1 .nn
41 5 .113 -1.066 1.444 -. (03 1.lRI] .220 1.129 -2.3 0 6 .07 ° .f)f)f) • 12~
,I 6 - .162 -.736 1.350 -.308 .967 .30l. -.6fJ6 -.59n -.218 .flf)f) .216
61 ( -.409 -.4 0 3 .823 -.372 • 6~2 -.081 -.1!40 .416 .354 .1)0'1 .2n
11 8 -.1l74 -.031 .464 .296 .242 -.892 -.747 .386 .357 .nnn .317
öl 9 -.16 ., .29( -.009 .71) 6 -.721 -.5411 .034 .274 .120 .110f) .362
,,110 .0ilO .532 .006 .66 ') -.973 • 118~ -.268 -.153 .019 .onl) .335

1U/l1 -.3XJ .011 -.54& -.151 -.60.; .405 .169 .442 .668 • non .335
11112 .0'13 • fl35 -.1'14 -.017 -.3')7 .16 $ - .813 .098 • 1ft 7 • nno 1. non
1013 • U( IJ • 115 -.269 -.6~5 -.119 .320 .2111. .324 -.1)67 .Of)n .493
15 114 .453 .610 -.6'N .071 .9,) 1 -.on, -.23) -.157 -.9S9 .'1f)'1 .265
14 I 1) .5(:> -.fl94 -.91'.) .4d.'l • 651 .n45 .493 .131 -1.183 .f1fl() .24 I)

.000 .fl:)ü .1100 .801l .O'JO • nllO .nnn • flOO .11'111 -. nOl

wTS 1. Oll,) 1.000 1.000 1.0flO 1.000 1.000 1.00'1 1. noo 1.1111'1

Flsn;nJ Mortalities (F)

n 7;1 79 RI1 Rl P2 83 R4 85 86
r-values .4264 .392d .1781! .1968 .2124 .25112 .2/ 0 3 .201>7 .2013 .2,110

Sel~ction-.t-a.e ( S )

3 4 5
S-values .009:' .0774 .2954

6 ( R 9 10 11 12 13 14 15
S-values .6766 1.81144 1.0000 .9616 1. 1941 1. 5 018 1.6247 1.7965 1.8685 1. 5 I1n')



Table 7.10

I; tl e : Grll:ti'.LA,/D HA LlSUl IN F IS,IING AR E AS I AND 11
At 09. ~ I. 1l 24 SEI'TE"IS,," 1981

S~t'c,AclLE f I SIiING ,~UI<TALJTrES

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

1911 19t8 19t9 1980 1981 1982 19R.s 1984 1985 1086

.5 .004 • n04 .1)02 .002 .002 • On? .00.s .1n 2 .002 .r102
4 .O.).s .IHO .1)14 .015 .016 .010 .n?2 • 010 .016 .010
5 .1<6 • 116 .1)5.5 • 05 8 .06.5 .074 .083 JI61 .059 .074
0 .2dQ .266 .1?1 • 1.5.s .144 .169 .189 .140 .136 .169
t .4l~ • .595 • 1~o .198 .213 .251 .281 .201\ .202 .251
Il .426 .393 .179 .191 .212 .250 .279 .21)1 .201 .25fJ
y .41fJ • .578 .172 .18'1 .21)/• .241 .269 .19.,. .194 .24fJ

10 .50~ .460 .214 .235 • 2~4 .?Q9 • 333 • 241 • 240 • 290
11 .64u .590 .26'1 .290 .319 .37f> .419 .31'1 .30? .375
U .69.) • "3~ • 200 • 3?0 • 345 .401 .454 • 33" • 32 7 .411"
1.5 .766 .706 • .521 .354 .382 .449 .502 .371 • .567. .449
14 • t9 t .t34 .B4 .368 .397 .41\" .522 .3Rt> .376 .41\7
1J .64" .5~9 .26/1 • 29~ .319 .375 .419 .310 .3'12 .375



'"
Table 7.11

Titl ~ : f,R EE NLAN 0 HALlAU! IN FISHING AR E AS I AND I I
At 09.2 I. 12 24 SEt'TEMBER 191\;

"Et'HAßLE I'Ot'ULA T JOI~ NUM~ERS un i t s: thou sands

----------------------------

19(/ 1918 1979 1980 1981 1982 1983 1984 1985 1986

.5 a2ll,; 25209 2 ,~ll50 32699 .5 8305 .5.5585 25619 20.57fJ 58349 63747
4 244119 2.5.59.5 21611 24190 211092 .51.904 2111138 21992 17498 50126, 21022 2tJ.594 195.52 1 d351 21014 2.57 ~5 21777 24291 18628 14828
0 d421 15952 151>.50 15946 14902 16981 1°013 2Z fJ 15 19668 151fJ8; lö9' 1,110 10526 11920 12014 11110 12344 13547 16475 14773
d 1l1C>1 1064 8165 15iO 11419 8354 1437 8026 94/4 , 1585
9 4746 45ö6 410, 6.509 '.552 5860 5599 41141 5618 6667

10 ~o94 Ull 2/05 ZU, 4494 .5755 .5965 3684 3416 3984
11 241M 1911 1460 1881 2024 3002 2.597 2445 2477 2312
11. 181'. 11191 912 960 1205 1266 1774 1357 1543 1576

1.5 ii6~ /l07 499 5/l7 60n 734 726 970 835 957
14 5'.1 .54R 34.5 311 355 35.5 4(1.1 37M 516 5nO
15 2111 214 144 211 136 2n5 190 2'16 221 34'1



Tab1e 7.12 VIRTuU ~OPUL~TION ANALYSIS

G~<c_'LAI'D HALIBUT U FIS HING AR E AS 1 AND Il

FISHINl> MORTALITY COEFFICIENT UN I T: Ye.r-l NATURAL ~ORTALITY COEFFICIENJ .15
---- ---- ---- ---- -----------

1971 1\17 8 1\179 1\180 1981 1 \/R2 1983 1984 1985 19R6

.5 .0Ul .OU3 .0U.5 • U02 .018 .001 .013 .ooa .002 .002
4 .U52 .024 .042 .01.5 .044 .OH .045 .0n2 .028 .021
~ .104 .099 .125 .042 .106 .062 .061 .041 .0(2 .129
0 .2U .205 .U5 .OlS2 .141 .1':)\1 .112 .191 .165 .269
I .452 .424 .296 .169 .184 .124 .1110 .2114 .186 .2111
;l • .5ö.5 .4.56 .204 .21\/ .127 .160 .327 .274 .1\14 .152
9 .Hri • .592 .14.> .224 .101l .2<10 .2115 .230 .203 .200

10 .3/ll .4-16 .126 • 1 ~ 7 .14\1 .473 .388 .366 .346 .511
11 .65 ( .5(( • 20 1 .2d6 .2(9 .429 .425 .315 .3')( .281
12 .744 • ~~ 7 .210 .27~ .3.57 .4n .449 .34f. .300 .348
15 .91l( .r.s~ .229 .444 ./11 .505 .452 .265 .26Q .4.51
14 • \I (1 .66.5 .11l0 .542 .515 .471 .641 .431l .2~2 1 .039
1, .64,) .534 .254 • .5/1l .311 .255 .339 .• 2411 .310 1. 272

16+ .640 .5.54 .ö4 .3/~ .317 .755 .339 .24rl .31 n 1.272

(- 11) u .444 .447 .194 .21 ( .1/0 .21l5 .320 .294 .24 R .233



~
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7,13 '"Table
VIKTuAL ~O~ULAT I ON ANALYSIS

uHt:t: NLA.41) HA Llt·jU r 1 t~ f I 5tHNG AKE "5 L ANO 11

SJOcK 5 LU ['I jlHJ"'BUS UNlf : thou.ands
---- ---- -------- -----
alOI'1ASS rOTALS Jen T: tonn~s

---- ---- ------
ALL IIALUE5 A~.E (; I liEN ~OR JANUA<lY

1'177 1978 1Y /9 1 <,180 1981 1982 1983 19114 1985 1986 19~1

~ lIl2~/) 261143 276<,12 3~009 39414 34659 25847 2059~ 5R333 ~ 3747 fJ
4 h851 242~1 23032 23753 28352 3~309 29781 21956 17724 5fJ 126 547~~

~ Ul00 21~~P 20~/)~ 1>1002 20190 U341 28158 24515 18R64 1482R 4 ?23';
6 11:l~1Il 1/1.36 lb/92 1~4711 156711 15622 11l8S2 22 ROI 2O?53 15108 11272
7 10126 12766 11433 11557 1, 2269 11721 12063 14527 16211 14 77 ~ 9931>
!l 115 1)J 116R 11<; 1 1323 11390 ~/85 X907 ~ ~71 9409 11585 102211
Y )2~~ 4" xR .3Y Il.\l· ;04'1 5n6~ 63; x 6444 5555 567~ 6667 85~1

10 ~8l9 ~0~8 2'J01, 29/5 ~4/~ ~91iJ 1,094 4169 379/l 39~4 470'1
11 241,) a77 1, 742 2202 212 /, 2515 22115 2391 2490 2312 2515
1<' 1/45 10? 1 1100 1226 1423 B8,~ 1443 1241 150? 157 I> '1502
1 ~ 100" 714 541 723 11111 874 727 793 754 957 95 ~
14 6~.j 3~4 294 3/1 399 3.S7 454 3911 524 500 5H
1 ~ 2H 214 144 211 1ß6 205 1911 206 221 340 152

10. 191 15 101 55 59 14 49 151 32 10 85

Tu rA L ,<0 Ul144 12~42i:i 117 ~21 122\114 137820 14~093 15>1252 121973 155789 H6515
SI'S ,~o 153'12 12UI 10812 12811 45596 49002 51571l 52~15 50605 545411
TU r • dIll '" 11lJl0>1 Y7527 1212~8 9'1670 H285<,1 121289 TS/1'88 12ö/22 13~985 159289
St'S cllUM 41107 ~2b62 ~05~; 3086'1 6b~19 6b 7"17 B0691 79347 84171 .~8743
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Tab1e 7.14

G,(Et.;.'4LA. LI 111\LldUr !!'j T I\!H) IT
rh~ r~tpr~nr.~ r is th~ np"ln F tor tht=> ~O~ flfflll'J f;:'tnl la frlm I 'to 11

Th:~ nU,i!Uef ut rr:-cf'..J; tc; OP,f )'P.lr ;" ;15 folLo..., ... :

j(lJJU.;J
.10001'.0
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Log catchability plots for ten different fleets for Notth-East Arctic Cod. see Table 3.18 for identification
of fleets.
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Figure 3.3
FISH STOCK SUMMARY

STOCK: North-East Arctic Cod
14--10-1987

Trends Ln ~LeLd end fLshLng morteLLt~ (Fl Trends Ln spewnLng stock bLemess (SSBl
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rigure 3.3 (cant 'd) FISH STOCK SUMMARY
STOCK: North-East Arctic Cod

14--10-1987
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Figure 4.1 Trends in log-catchability for the leES VPA tuning program. See Table 4.15 for identification of fleets.
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Figure 4.3 FISH STOCK SUMMARY
STOCK: North-East Arctic Haddock

15-10-1987
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Figure 4.3 (cont' d) FISH STOCK SUMMARY
STOCK: North-East Arctic Haddock

15-10-1987
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Fiaure 5.2 log catchability plots for two fleets j or North-East Acctic Saithe.
of fleets.

see Table 5.4 for identification
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Figure 5.2 (cont'd)
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Figure 5.4 FISH STOCK SUMMARY
STOCK; NE Arctic Saithe

15-10-1987
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Figure 5.4 (cont'd) FISH STOCK SUMMARY
STOCK: NE Aretie Saithe

15-10-1987

Long-term H~eLd ond spown~ng stock b~omoss Short-term H~eLd and spawnLng stock b~omoss
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Figure 6.2 FISH STOCK SUMMARY
STOCK: Sebastes Mentella in area HA and HB

19-10-1987
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Figure 6.2 (cont'dl FISH STOCK SUMMARY
STOCK: Sebastes Mentella in area HA and HB

19-10-1987
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Figure 7.3 FISH STOCK SUMMARY
STOCK: Greenland Halibut in Sub-areas I and Ir

15-10-1987
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Figure 7.3 (cont'd) FISH STOCK SUMMARY
STOCK: Greenland Halibut in Sub-areas I and Ir

15-10-1987
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