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1  PARTICIPANTS

W.R. Bowering Canada

O.R. Godg Norway

A. Hylen Norway

T. Jakobsen (Chairman) Norway

B.W. Jones UK (England)

K. Nedreaas Norway

K. Sunnand Norway

B. Vaske German Democratic Republic
A. Vazquez Spain

Dr E.D. Anderson, ICES Statistician, also assisted in the meet-
ing.

2 INTRODUCTION
2.1 Terms of Reference

At the 73rd Statutory Meeting of ICES in 1985, it was decided
(C.Res.1985/2:3:19) that the Arctic Fisheries Workinhg Group
(Chairman: Mr T. Jakobsen) will meet at ICES headguarters from 22
September - 2 October 1986 to assess the status of and provide
catch options for 1987 for the stocks of cod, haddock, saithe,
redfish and Greenland halibut in Sub-areas I and II inside safe
biological limits.

2,2 Failure to Meet the Terms of Reference

Data from major fisheries of North-East Arctic cod and haddock,
Sebastes mentella, and Greenlapd halibut were not available at
the meeting of the Working Group. The Working Group, therefore,
concluded +that there was no reliable basis for an assesSsment of
these stocks. For Sebastes inus, the data base as a whole 1is
of poor gquality and although a VPA was made, no prediction was
attempted. Thus, a full assessment was carried out only for the
North-East Arctic saithe and a limited assessment was made for
5. marinus. For the cther stocks, only some updated tables with
corresponding sections of text are presented. A more detailed
description of the deficiencies in the Gata base and +the reasoh
for neot making an assessment is given at the end of each stock
section,

fShortly after the meeting, it was discovered that data suf-
ficient for completing +he assessment of cod, haddock, and
Sebastes mentella had been mailed to the Working Group chairman
personally but did not arrive until after he had 1left for the
meeting. In wview of information received at the meeting, the
Working Group did neot consider this possibility.



3 NORTH-EAST ARCTIC COD
3.1 Status of the Fisheries .
3.1.1 Landings prioxr to 1986 (Tables 3.1-3.3)

Final reports of landings in 1984 amounted to 277,651 t and were
virtually unchanged from the prowvisicnal figures used in last
vear's assessment. Landings provisionally reported for 1985 were
302,819 £ which was well in excess of the agreed TAC of 220,000
t, but was below the figure of 326,000 t, which was used last
yvear by the Working Group for calculating catch options for 1986.
Lanhdings from Sub-area I have decreased from 723,489 t in 1974 to
54,317 £ in 1984, but in 1985, this trend was reversed and the
114,512 t reported were just over twice the 1984 value, Landings
from Divisions Ila and IIh in 1985 fell by 15% and 24%, respect-
ively, compared with 1984 (Table 3.1).

Takle 3.3 gives landings by country, and the main changes from
1984 to 1985 have beeh a 10% decline in Norwegian landings and an
increase of 180% in landings by the USSR. The increase in land-
ings by the USSR is also reflected in the much higher catches by
trawlers in Subwarea I (Table 3.2).

3.1.2 i i C_of 0,000

Tables 3.1 and 3.2 give the landings expected in 1986 based on
reports of landings in the fixst half of the year. These esti-
mates are for the catches of all countries except the USSR for
which no data were provided. If the USSR landings in 1984 were
equal to the national quota (150,000 t), the total catch fer all
areas combined would be expected to be about 420,000 t. The main
contribution to the increased level of landings 1is expected to
come from the recruitment +to the Ffishery of the abundant 19383
year class.

3.1.3 Effort and catch per unit effort

Catch-per-unit-effort data for each area separately are given in
Table 3.4, and data for the Vestfjord fishery at Lofoten are
given in Table 3.5.

3.2 Catch in Numbers at Age

The age compositions for 1984 were changed in accordance with re-
vised figures for landings and complete age distributions for
Norwegian landings. Age compositions for the USSR, Spain and the
Federal Republic of Germany were the same as those presented at
the 1985 meeting. Catch in numbers at age for opther countries was
determined by c¢ombining catches and age compositions as was done
at the 1985 meeting.

For 1985, the data available for calculating catch in numbers
were:



a) landings by areas from each country for the whole year, and

b) age compositions from the catches by the Federal Republic of
Germany, Norway, Spain, and the Farces. Catch in numbers at
age for other countries (except the USSR) was determined by
combining catches and age compositions as follows:

Area Country Age composition

Sub-area I Qther countries Norwegian trawler
except the Faroes age composition

Division IIa All other Norwegian trawlexr
countries age composition
Division IIb Portugal Spanish
age composition
All other Federal Republic
countxies age composition

For the Faroe Islands catch in Sub-area I, the USSR age compo-
sition was intended te be used. However, lacking USSR age compo-—
sitions for 1985, no total age composition could be calculated.

For 1986, age compositions were provided by Norway for all
components in its fishery foxr the first half year. The Federal
Republic of Germany provided age and length compositions for its
fishexry in January-April in Division IIa. No attempts were made
to calculate a total age composition for the expected landings in
1986.

3.3 Suxvey Resyilts

Survey results which have become available since the 1985 Working
Group meeting were:

1) the Jjoint Noxrwegian-USSR O-group survey in August-September
1986 (Anon., 1986},

2) the Barents Sea acoustic and bottom trawl surveys in January-
March 1986 (Hylen et al., 1986),

3} the spawning ground acoustic surveys in March 1986 (Raknes and
Sunnand, 1986), and

4) the Svalbard bottom trawl survey in September 1985 (God¢ and
Nedreaas, 1986}).




3.3.1 O-group surveys (Table 3.6)

The abundance index for the 1986 vear class is smaller than any
of those from the period 1983-1%85, but larger than those from
the period 1976-1982.

3.2.2 Bottom trawl surveys (Tables 3.7-3.8)

A decline in the total abundance index was observed from 1984 to
1985 in the Norwegian bottom trawl survey in the Barents Sea.
This reduction was caused by a drop in the abundance indices for
the 1982 and 1983 year classes, which is not in conformity with
the tendency observed for the preceding year classes. It 1is be-
lieved that +this is caused by a change in the wvertical distri-
bution of the fish, which led to significantly lower bottom
trawl indices for the youngest age groups in 1985.

In 1986, the total abundance index was nearly doubled from 1985.
This was caused by higher abundance indices for the 1982, 1983,
and 1984 year classes,

The total abundance index in the Norwegian bottom trawl survey in
the Svalbard region has been steadily increasing since 1983, From
1984 +to 1985, it more than doubled. A large part of the increase
was due to contributions from the 1381-1984 year classes. In gen-
eral, there may have been an overall increase in availability of
cod resulting in higher indices in 1985 compared with earlier
vears. Thexe is, howevexr, no known reason for such an increase
{God¢ and Nedreaas, 1986}.

3.3.3 Acoustic surveys

Details of the acoustic surveys are given in the respective sur-
vey reports. Before 1985, the acoustic estimates were made on the
basis of the total echo abundance which was split between cod and
haddock on the basis of samples from bottom and midwater trawls
combined. In 1985 and 1986, however, estimates were also made
using midwater trawl samples for the pelagic echo abundance and
bottom +trawl samples for the echo abundance in the bottom layver.
The latter method is considered the more reliable (Hylen et al.,
1986} .

The acoustic abundance estimates from the 1985 and 1986 surveys
supported the findings from earliexr years indicating a vast im-
provement in +the recruitment to the stock, while the number of
older fish was considerably reduced as compared with previous
years.

3.3.4 Evaluation of the surveys

fn 1986, an overall increase in the abundance indices for the
1982-1984 vyear classes of cod and an overall decline for all age
groups of haddock was observed in the bottom trawl survey. This
may have been caused by a shift in the vertical distribution of
cod relative to haddock. This is in conformity with the obser-
vations made in +the acoustic survey (Tables 3.9 and 4.7), in



which +the echo abundance estimates of cod and haddock combined
were unchanged from 1985 to 1986, both in total echo abundance
and in the bottom layer (Hylen et al., 1986),

Hylen and WNakken (1982, 1983, 1984,1985) have evaluated the
Norwegian survey results for 1985 and previous years. They were
particularly concerned with the high acoustic estimate of the
1981 year class in 1985. According to all previous observations,
this year class should be relatively weak (Tables 3.6-3.9). The
higher estimates could be due to inadequate sampling, wrong age-
ing, or incorrect establishing and/or application of age/length
keys. No correction was made for the 1981 year class in the 1985
survey. The results for the 1985 and previous surveys are given
in Table 3.9 together with the evaluation o¢f the 1986 surveys
(Hylen, unpublished). The estimate of the 1982 year c¢lass in 1983
is much lower than in 1985, while it has increased from 1985 to
1986 for the 1983 and 1984 year classes. The relative increases
are comparable to those observed for the preceding year classes
over the first 3-5 years of life.

3.4 Recruitment (Fables 3.6-3.8)

A summary of the information available from the surveys for the
1982-1986 year classes is giveh below:



‘Survey

Bottom trawl

Norway (milliions)

Year O-group Acoustic USSR
class Age (index) (millions) Barents Sea Svalbard ({no./hr}
1982 o] 0.6 - - - -
1 l - 45 15 4
2 1 506 127 43 10
3 {400) 817 90 74 9
1983 G 1.7 - - - -
1 2,382 355 52 4]
2 1 1,534 169 133 9
3 (1,100) 1,717 356 - -
1984 o] 1.6 - - - -
1 118 7 27 1
2 l : 361 93 - -
3 {1,000} - - - _
1985 0 2.5 - - - -
1 l 435 83 - [}
2 1 - - - -
3 {1,600) - - - -
1986 o) 1.4 - - - -
1 - - - ~
2 4 - - - -
3 (900) - - - -

TEstimated from the regression equaticn (Anon., 1986b): vear-
class strength at age 3 {millions} = 38.02 + 633.85 x O-group
survey index.

The 1982 year <c¢lass appears to be the largest in a number of
vears. The estimate first used in the assessment of this stock
was 400 million at age 3 based on the O-group survey. This esti-
mate was revised last year on the basis of the acoustic survey
{results now revised) to 800 million. The estimate from bottom
trawl surveys, however, is lower than this value. Landings of cod
from Sub-area I almost doubled in 1985 compared with 1984 and,
although there may have been some increase in fishing effort, it
is probable that the recruitment of the 1982 year class to the
fishery has made a substantial contribution to the landings. In
the absence of complete age composition data foxr the landings,
this contribution is impossible to evaluate and no attempt will
be made to revise the estimate of year-class strength before the
age compositions of the landings are available. However, it ap-
pears possible that the estimate of 800 million may be a bit op-
timistic.

The 1383 year class appeared to be very abundant in both the 0O-
group survey and the acoustic surveys but, in absolute terms,
less abundant in the trawl surveys. In relative terms, however,
it could be more than double the size of the 1982 year class.




The 1984 year class, as estimated from the ©O-group survey, ap-
peared +to be almost egqual in abundance to the 1983 year class,
but the evidence presently available from acoustic and trawl
surveys suggests a lower abundance, perhaps about egqual in size
to the 1982 year class.

The 1985 year class was estimated as egual to the largest ever
recorded in the series of O-group surveys, Data from other sur-
veys are rather limited at present but those available do not
indicate such a large year class.

For the 1986 year class, the only estimate at present is from the
O~group survey which indicates it to be another abundant year
class.

3,5 Assessment

The USSR increased its catches in Sub-area I from 8,839 t in
1984 to 55,742 t in 1985, accounting Ffor 18% ¢of the total catches
of North-East Arctic ced. There was no information about the dis-
tributich of +the USSR fishery in Sub-area I in 1985, and in the
absence of USSR data, no age composition was available which
could be assumed to  he representative of the USSR catches. To
make an assessment, it would, therefore, be necessary to con-
struct an age composition for the USSR catches., However, the size
of the 1982 and 1983 year classes is crucial for the assessment,
and the evidence from the surveys is to some extent conflicting.
Data from the USSR fishery in 1985 and 1986 are, therefore,
needed as an aid to estimate the year-class strength. In ad-
dition, information on changes in fishing effort by USSR vessels
is essential +to be able to estimate mortality rates on the re-
cruiting yvear classes.

The Working Group concluded that, in the absence of the USSR
data, an assessment would give little significant new information
about the stock situation and that +the likelihood of making
seriocus errors would be high,

4 NORTH-EAST ARCTIC HADDOCK
4.1 Status of the Fisheries
4.1.1 Landings prior to 1986 (Tables 4.1-4.3)

The final figure for landings in 1984 was 17,318 t which was ef-
fectively unchanged from the preliminary data used in last year's
assessment and was the lowest value recorded for this stock. Pro-
visional figures for 1985 show an increase in landings to 41,471
t which is below the agreed TAC of 50,000 t but well in excess of
the expected catch (23,000 +t) when last yvear's assessment was
made, Landings in Sub-area I increased from 4,000 t in 1984 +o
30,142 + in 1985, but in Division IIa, the declining trend in
landings continued in 1985 and the 11,206 t reported were 2,041 t
below the 1984 level. Landings reported from Division IIb re-
mained at a very low level (Table 4.1).




Landings by country are given in Table 4.3. Norwegian landings
increased by 2,500 t in 1985, and landings by the USSR increased
from 1,103 t in 1984 to 22,630 t in 1985. This latter increase is
also reflected in the landings of trawlers in Sub-area I (Table
4.2)

4.1.2 Expected landings in 1986 (Agreed TAC of 100,000 %)

Expected catches for 1986 are given in Tables 4.1 and 4.2 for all
countries except the USSR, for which no data were provided. These
estimates were based on landings reported for the first half of
the year. If the landings for the USSR were equal to the national
quota (45,000 t), total landings in 1986 would be expected to be
about 88,000 t which is more than double the level of 1985.

4.1.3 Effort and catch per unit effort

Catch-per-unit-effort data are given in Table 4.4. These data are
now available only for the Norwegian trawl fisheries.

4,2 Gatch in Numbers at Ade

Age compositions for 1984 were revised in accordance with the
final Jlandings figures and the complete age distributions for
Norwegian landings.

Fox 1985, the data available for calculating catch in numbers
were:

a) landings by area for each country for the whole year, and

b) age conpositions from catches of the Federal Republic of
Germany and Norway.

In Sub-area I and Division 1Ta, the catch in numbers at age for
the landings of other countries (except the USSR) was determined
by using the age composition from Norwegian +rawl catches. 1In
Division IIb, an age composition from Norwegian itrawlers in Sub~
area I was used. Due to the lack of USSR age c¢ompositions, xrep-
resenting 55% of the +total landings and 75% of the Sub-area I
landings, a total age composition was not calculated.

For 1986, only Norway provided age compositions for catches in
the first half of the year.

4.3 Survey Results (Tables 4.5-4.7)

The survey results used are from the same surveys as for cod (see

Section 3,3),

4.3.1 Q=group survey [(Table 4.5)

The last five years have all shown high abundance indiges for
haddock, The 1983 and 1984 figures indicate strong year classes




and the 1982, 1985, and 1986 figures indicate average year
classes.

4.3.2 Bottom trawl surveys (Table 4.6)

The figures from the Norwegian bottom trawl survey (Table 4.6)
indicate that the 1983 year class is strong. The 1984 year class
is, in contradictiorn with the O-group index, showing up weakerx
than the 1982 year class, but somewhat stronger than the 1985
year class. The survey, therefore, indicates the 1984 year class
to be about average.

0f the year classes prior to 1982, only the 1981 year c¢lass con-~
tributed significantly to the abundance, indicating that all year
classes prior to 1982 in the table are small compared to the year
classes in 1982 and later.

4.3.3 Acoustic surveys (Table 4.7)

The Figures for the 1985 survey given in Table 4.7 are revised
figures taken from +the survey report from 1986 (Hylen et al.,
1986) . The earlier figures are as previously presented, and the
figures from 1986 are from the survey report of 1986.

The figures show that the 1983 year class is about twice the size
of the 1982 vear c¢lass, and the 1984 and 1985 year classes are
somewhat less than half the size of the 1982 year class,

Concerning the year classes prior to 1982 in Table 4.7, there is
evidence that the 1975, 1976, and 1977 year classes were of aver-
age size. The other year classes are contributing very little to
the abundance.

4.3.4 Evaluation of the surveys

The overall impressicn from the bottom trawl survey in 1986 is of
a decline in the abundance of haddock of all age groups compared
to 1985, This decline is not reflected in the acoustic survey in
1986. In this survey, the same level is maintained in 1986 as in
19856, except for the 1981 year class (see Section 3.3.4 for
further discussion).

The very high estimates of the 1982 and 1983 vear <lasses at age
3 in the aconustic survey exceed the highest observed in the VPa,
which is about 1,000 million individuals for the 1969% vear class,
and may indicate that haddock is overestimated in the survey.
This is confirmed by information on trawl selectivity (Engds and
Godg, 1986) and on factors for conversion of echo abundance to
numbers {(Sunnand, pers. comm.). This knowledge is not yet incor-
porated into the calculation of the acoustic survey results, but
will tend to transfer abundance from haddock to ced and reduce
the overall level of older fish. The overall level of young fish
may be kept, but there will be a lower abundance of young had-
dock,
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4.4 Recruitment legs 4.5-4.7

A summary of the information avajlable from surveys for the 1982-
1986 year classes is given below:

survey

Bottom trawl

Year O~group Accustic Norway USSR
class Age (index) (millions) (millions) {No./hx)

1982 0 0.38 - - -

1 - - 315 23

2 - 1,002 356 59

3 - 1,007 380 63

1983 o 0.62 - - -

1 - 2,147 [1:%] 40

2 - 1,724 616 79

3 - 2,034 314 -

1984 4] 0.78 - - -

1 - 470 168 1

2 - 352 135 -

3 - o= - -

1985 [¢] .27 - - -

1 - 236 78 -

2 - - - -

3 - - - -

1986 o] 0.39 - - -

As for «cod, +the indications for recruitment are encouraging in
that the 1982-1986 vear classes appeaxr to be of average or above-
average abundance. The acoustic surveys and Norwegian trawl sur-
veys both give total stock size estimates, As for cod, the esti-
mates from these two surveys differ in magnitude, but the data
set for haddock is rather more consistent than that for <cod in
terns of year-~class strength on a relative scale.

The 1982 vyear-class strength was estimated tc be 300 million at
age 3 at the 1985 meeting of the Working Group. It 1is certainly
the largest year class for several years. Lanhdings from Sub-area
I increased from 4,000 t in 1984 to 30,000 £ in 1985, and the
1982 year class must have contributed substantially to this in-
crease. However, until full age composition data for the 1985
landings are available, this contribution cannot be quantified
and no revision of the 1982 year-class strength will be made
until the full data are available.

For the 1983 year class, the majority of the estimates indicate
that it is larger than.the 1982 year class, pexhaps by a factor
of about 1.7.
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The 1984 yvear class was estimated in the O-group survey to be the
largest ever recorded by that survey. However, such high abun-
dance 1is not supported by the acoustic and trawl survey results
which indicate an abundance equivalent to about half of the 1982
year class.

For the 1985 year c¢lass, the limited information currently avail-
able suggests a yvear-class strength of approximately one fourth
of the 1982 year class.

The 1986 year class 1is estimated by the O-group survey te be
equal in abundance to the 1982 year class.

4.5 Assessment

An assessment of the North-East Arctic haddock was not attempted
for the same reasons as for the North-East Arctic cod (see Sec-
tion 3.5). However, the USSR haddock catches in Sub-area I rep-
resent a higher proportion (54%) of the total catches in 1985
than the USSR ced catches.

5 NORTH-EAST ARCTI - ND
5.1 Status of the Fisheries

5.1.1 Landings prior to 1986 {Table 5.1, Figure 5.22)

Revised landings reported to Bulletin Statistique for 19384 were
158,786 t which 1is close to the average for the preceding five
years. Preliminary figures indicate that landings in 1985 fell
sharply to only 102,693 £, In the last five years, over 95% of
the catch has been taken by Norway.

5.1.2 Expected landings in 1386

Landings reported by Norway for the first sixz months of 1986 were
32,000 t. In preceding years, about 50% of the annual catch was
taken in the first half of the year. Landings for the whole of
1986 by all countries are, therefore, expected to ke about 70,000
t.

5.1.3 Effort and catch per unit effort

Catch, effort, and catch per unit effort for Norwegian stern
trawlers in the size class 250-500 GRT are given in Table 5.2.
This vessel class is the most important one in the Norwegian
trawl fisheries for saithe. These data are given for the northern
and southern regions of Division Ila separately as there is a di-
rected fishery for saithe in the southern part and a mixed fish-
ery mainly with cod in the northern part. Taking 1980-1983 as a
reference period, fishing effort in 1984 increased in both re-
gions by about 18%. In-1985, fishing effort declined to about 86%
of that in the reference period. :




5.2 Catech i umbers at Age 5.4

Age compositions of landings were available for Norway and the
Federal Republic of Gexrmany. Data for 1984 were revised and new
data were added for 1985. Age compositions of other countries
were assumed to be the =same as for +the Federal Republic of
Germany .

5.3 Weight at Age {Table 5.5}

A constant set of catch weight-at-age data is used for all years
in the period 1960-1979. Subsegquently, annual estimates of weight
at age are used. Data for 1984 have been revised and new data
added for 1985. Weight at age in the stog¢k is taken to be the
same as Weight at age in the catch. The weight-at-age data used
in the catch predictions and in the yield-per-recruit calcu-
lations were average values for the period 1981-1985 (Table 5.8).

5.4 Age gt Maturity

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

5.5 Survey Results

Up to the present time, no recruitment indices from surveys have
been available that could be used as input for the assessments.
Neither have there been any estimates of stock biomass from
acoustic surveys. However, in 1985, an initial saithe O-group
survey was undertaken by Norway. The survey was made in May aFd
covexgd an area off the Norwegian coast from approximately 65 N
to 70"N. The results were very encourading but indicated that the
area surveyed would need to be extended scuth to fully cover the
distribution of O-group saithe. In 1986, a second survey was car-
riﬁd out with the southern limit of the survey eﬁtended to about
58"N. only a few saithe were recorded south of 61" N. It is too
early to say whether abundance indices from these surveys will
provide reliable estimates of anhual recruitment to the fishery,
but the results so far look very promising.

5.6 Recruitment

As indicated above, no estimates of the strength of the recruit-
ing year classes are available for this stock.

5.7 Fishing Mortalities - VPA

An initial trial VPA confirmed the observation made 1last year
that both the exploitation pattern and the overall level of fish-
ing moxtality had remained stable during the period 1980-1983. It
was also clear that +there had been significant changes in the
fishery in 1984 -~ in particular a substantial increase in fishing
mortality on age groups 3 and 4. To estimate VPA input valuwes of




F for 1985, +there was a need to decide on the level of fishing
mortality and also on the exploitation pattern. In addition,
there was a problem of estimating the size of the 1983 year
class, which would influence the choice of input F on age group
2.

Table 5.2 gives recent trends in catches and effort for the domi-
nant class of Norwegian trawlers fishing for saithe. Landings for
different gear categories are ploited in Figure 5.1. Compared to
a reference period 1980-1983, fishing effort by Noxrwegian
trawlers increased by about 18% in 1984 and then declined to
about 14% below the reference period in 1985. Fishing effort data
for purse seiners are less easy to quantify, but it has been es-
timated that saithe fishing by these vessels has declined in 1984
and 1985 te reach about 70% of the 1982-1983 level in 1985. Com-
bining these estimates and allowing for +the fact that purse
seiners catch fish mainly in the age range 2-6, 1t was decided
that the level of fishing mortality in 1985 was likely +to be
about 25% below the 1980-1983 level for age groups 3-6 and 10%
below for the clder age groups.

From the trial VPA, estimates of F were split into F due to fish-
ing by purse seiners and F due to fishing by Norwegian trawlers.
It became clear from this that the high level of F on age groups
3 and 4 in 1984 was due to high catches of these age groups by
trawlers. This is illustrated in Table 5.3 (based on the £final
VPA run). There 1is no indication that the increased fishing by
trawlers on age groups 3 and 4 was repeated in 1985 as the pro-
portions of these age groups taken by trawlers and purse seiners
has reverted to ncrmal levels. As a result of these c¢onsider-
ations it was decided +to use an exploitation pattern for 1985
based on the average for 1980-1983 with some slight smoothing.

For the trial VPA, the input F for age group 2 in 1985 was based
on an average value, and the calculated number in the stock in-
dicated a very low abundance for the 1983 year class, well below
the minimum value in the historic series. Examination of the
catch data indicated that catches by trawlers of 2-year-olds were
much higher than in the preceding four years. The purse seiners,
which normally account for a high proportion of the 2-year-olds
caught, had very low catches 1in 1985. Reports from along the
Norwegian coast indicated that this year class was relatively
abundant as O-group in the coastal zone. The average size for the
2-year-old fish in 198% was below average, and it is possible
that slower growth has reduced their availability to capture. Tt
is alsc possible that inadequate age sampling for some sectors of
the fishery has contributed to an underestimate. On balance, the
Group considers that the 1983 year-class strength is more 1likely
to be close to the average level rather than being extremely
poox.




14

In summary, VPA input F values for 1984 have been derived as
follows:

Age group 2: F = 0.014 to give a year-clase Strength close to
a recent average level.

Age groups 3-5: Average for the period@ 1980-1983 reduced by 25%.

Age groups 6-14: Average for the pericd 1980-1983 reduced by 10%
(with some smoothing}.

In addition, there have been some amendments to the VPA input F
values on the oldest age groups for recent years to make them
more consistent with back-calculated wvalues for younger age
groups.

The resultant F-at-age array from the VPA for the last ten years
is given in Table 5,6, and the corresponding estimates of stock
numbers and biomass in Table 5.7.

5.8 Proiection of Stock Bicmass and Catch (Fiqure 5,2D)

Yield- and spawning stock biomass-per-recruit curves have been
calculated using the same explcditation pattern and weight-at-age
data as are used for the prediction (see below). Fo. 4 and Flax
are 0,18 and 0.31, respectively (Figure 5.2C). '

Input data for catch projections are given in Table 5.8. Stock
size in 1986 is taken from the VPA. In the absence of information
on the strengths of recruiting year classes, a value of 200
rillioh, based on a recent average, was used for +the 1984 and
later year classes., The exploitation pattern was the same as that
used for the 1985 input for the VPA with the eXception that the F
on age 2 for the prediction was set at 0.07, which was derived
from the 1980-1983 average reduced by 25% to allew for the zre-
duction in fishing effort. Weight at age in the catch and in the
stock were averages for the period 1981-1985.

As indicated in Section 5.1.2, landings in 1986 are expected to
be about 70,000 t. This implies a reduction of about 50% in the
tevel of fishing mortality in 1986 compared to 1985, and in the
catch prediction, F for that year has been set to 0.19. For 1987,
projections have been made for a xrange of values of fishing
mortality:
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1986 1987 1988
Stock Stock Stock
biom. _ Management biom. _ biom.
{1+) 55B F(3—8) Catch opticn (1+) SSB F(3—8) Catch (1+) SsB
588 157 0.1¢9 70 Fy 4 681 171 0.18 a7 764 292
Fgg 0.19% a9 754 291
1.2Fy, 0.22 105 734 279
Fhax 0.31 137 700 257
2Fgg 0.37 163 661 239

Weight in '000 .

Figure 5.2 shows how fishing mortality increased during +the
1970s and was maintained at a high level until 11984. Spawning
stock biomass (Figure 5.2B) declined sharply from almeost 600,000
t in 1970 to less than 200,000 t in 1981. Since then, it has re-
mained at about this low level. If the estimated level of fishing
mortality in 1986 is maintained, a recovery in spawning stock
biomass is to be expected. Amendments to the VPA input F values
on the oldest age groups for some recent years resulted in some
changes to the spawning stock biomass estimates from those given
in last year's report.

6 REDFISH IN SUB-AREAS I D IT
6.1 Status of e Fishe
6.1.1 Landings prior to 1386 les 6.1-6.5

The redfish landings in Sub-areas I and II have decreased from
131,749 £ in 1982 to a provisional catch figure of 89,702 £t in
1985 (Table 6.1). This decrease is mainly caused by a decrease in
the USSR fishery, especially in Division IIb.

In 5Sub-area I, the total catch decreased from 4,651 £ in 1983 to
2,027 t in 1984 (Table 6.2). The catch in 1985 increased to 3,031
. In Division IIa, the total catch decreased from 100,163 t in
1983, the highest catch since 1977, to 85,438 t in 1985, which is
95% of the total redfish catch in 1985 (Table 6.3). In Division
ITh, there has been a strong de¢line in +the catches in zrecent
yvears from 49,883 t in 1982 to 1,233 t in 1985 {(Table 6.4).

National landings statistics of redfish do not distinguish be-
tween the species. The Working Group has, therefore, split the
catch into Sebastes mentella and Sebastes marinus on an area
basis. The procedure was almost the same as used previously by
the Working Group on Redfish and Greenland Halibut in Region 1
(&non., 1984). In Sub-area I, all of the USSR catches and 40% of
the Norwegian catches in 1984 and 1985 were assumed to be
S, mentella. The percentage for Norway was based@ on surveys on
the wmain fishing grounds. All catches taken by other countries
were assumed to be 8. marinus. In Division ITa, the entire catch
of the German Democratic Republic, 95% of the USSR catches, and
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76.6% of +the Portuguese catches were recorded as S. mentella,
while all catches taken by other countries were assumed to be
5. mayinus. All catches +taken in Division IIb were recorded as
8. mentells.

The total landings of §. marinus increased from 16,366 t in 1982
to 28,114 t in 1984, and declined to 27,236 t in 1385 (Table
6€.5). The increase since 1982 was due to USSR redfish catches in
1983 in Division IIXa (5% 5. mgxinni) and the Norwegian fishexry
for 5, marinus in 1984 and 1985 in Divisicn IIa and Sub-area I.
The +total landings of 5. mentella decreased from 115,383 t in
1982 to 62,466 t in 1985 (Table 6§.5)., This decrease was mainly
due +c¢ the USSR fisherxry in Division Ilb. The agreed TAC for
S, marinus in 1984 of 17,000 t was overfished by more than 11,000
£ (65%), while the catch of S. mentells was almost at the recom-
mended TAC level, which was 20,000 t below the agreed TAC.

The recommended TACs for S. marinus and S, mentella in 1985 were
15,000 t and 85,000 t, respectively, which also became the agreed
TACs. The prov151onal catch figure for S, marinus in 1985 shows
that the TaAC was overfished by more than 12,000 t (80%). For

5. mentella, the provisional catch in 1985 was 22,534 t below the
TAC.
6.1.2 Expaected landings in 1986

only catch data from Norway for the first half of 1986 and from
the TFaroe Islands up to i September (29 t) were available. In
1985, 59% of the Norwegian redfish catches were taken during the
first half of the year. Assuming the same seasonal pattern in the
fishing in 1986, the expected Norwegian landings in 1986 will be
about 22,000 t, of which abeout 20,000 t are expected to bhe
5, marinus, giving a slight increase compared to 1985.

6.1.3 Effort and catch per unit effort (Table 6.6)

Catch-per~hour-trawling data were available foxr the USSR
S. mentella fishery for the period 1965-1983 for side trawlers
(RT) and for 1980-1983 for stern trawlers (PST) (Table 6.6). From
these data, the total effort was derived. For 1984 and 1%85, the
Working Group has not received any effort data or catch-per-unit-
effort data from the USSR.

For the German Democratic Republic S. mentella fishery, catch-
per-unit-effort data for the category "freezer trawlers” were
available for 1981-1985 (Table 6.6). The catch per day decreased
from 17.12 t in 1983 to 9.89% t in 1985, but the German Democratic
Republic fishery accounts for only 3.2-5.8% of the total catch of
5., mentella in Sub-areas I and II.

No data on effort and catch per unlt effort were available for 5.
marinus. .
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6.2 Catch in Numbers at Ade

For 1982 and 1983, the catch in numbers per age group for both
S. marinhus and 5. mentella were adjusted +o the revised total
cateh figures.

For 1984 and 1385, age distributions of the §. marinus catches in
Division IIa were only available from the Faderal Republic of
Germany. This accounts for 2% and 11%, respectively, of the
landings from Sub-areas I and II in 1984 and 1985.

The total age compositicns were calculated by appiying the
Federal Republic of Germany age composition from Division Iia to
the total 5. marinus catch in Sub-areas I and II (Table 6.7).

. Age compositions of S. mentella for 1984 and 1985 were only
available from the German Democratic Republic and account for
only 5-6% of the total landings.

6.3 Survey Results

Since 198%, a stratified random hottom trawl survey has been car-
ried out by Nerway during the winter in the Barents Sea. Due to
problems in distinguishing the redfish species, only the results
from 1986 can be taken as fully reliable. However, the total red-
fish biomass increased by 37% from 1985 to 1986, but there was a
decrease in numbers of 19%.

Since 1981, a stratified random bottom trawl survey has also heen
carried out by Norway in September in the Svalbard and Bear
Island regions. For the same reasons as in the Barents Sea sur-
vey, reliable data for 5. marinus and S. mentella separately do
not exist before 1984. For both species, there was a decrease in
the pumber and biomass indices from 1984 to 1985.

These surveys are expected to cover the most important young fish
areas. A time-series presentation of the survey results for both
species less than 20 ¢m may, therefore, give waluable and reli-
able indications of this part of the stocks.

The German Democratic Republic has carried out a bottom trawl
survey during the summer in the Svalbard and Bear Island regions
every year since 1981, with the exception of 1985. The input ef-
fort in +these surveys (24-30 tows each vear) may be too low to
give reliable indications about changes in the stocks.

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

6.4 Recruitment (Table £_8)

In the international O-group survey which started in the Barents
Sea in 1965, only the 1967 and 1968 year classes have been esti-
mated as very peoor. The recruitment indices have been highest in
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the most zrecent years with the 1979-1986 year c¢lasses being the
most abundant ever observed in the O-group survey.

6.5 Assessment of Sebastes marinus

No effort data were available on which te base the terminal F.
However, a separable VPA was run and +this indicated a fairly
constant £fishing pattern in 1979-1984. 1In 1985, there seems,
however, to have been a change in the fishing pattexn towards
younger ages. All catch-at-age data for 1984 and 1985 are based
upon the age distribution of the Federal Republic of Germany
catches, but there is no evidence that such a change has occurred
in the fishing patterns of other countries. In & trial VPA, the
average pattern for 1979-1984 was assumed to he valid also for
the fishery in 1985, and runs were made until +the input Fs in
1985 were equal to the average values for 1579-19384.

6.5.1 Fishing mortalities and stock size

Estimates of fishing mortality from VPA are givem in Table 6.9.
Estimates of stock size in numbers from VPA, total stock biomass,
and spawning stock biomass are given in Table 6.10. The results
show a continuous increase in the total biomass from 276,000 t in
1978 to 480,000 t in 1985, The spawning stock biomass has also
increased from about 180,000 t in 1978-1981 to 280,000 t in 1985.

The recruitment shows an increasing trend. However, trial VPAs
assuming changes in the fishing pattern and in the level of fish-
ing mortality, show that both the trend in and the level of re-
cruitment are extremely sensitive to the input, e.g., a change of
the fishing pattern in 1985 c¢an easily reverse the trend in re-
cruitment. With the generally low values of F in the VPA, there
will be 1little convergence in back calculation towards true
values., As a result of uncertainties about the exploitation pat-
tern and the overall level of fishing mortality and with no in-
formaticon on recruiting year-class strengths, no catch predic-
tions were made.

6.6 Assessment of Sebastes mentella

For f984 and 1985, age and length compositions of §. mentella
were available only from the German Democratic Republic, account-
ing for 5-6% of the landings. The Working Group concluded that
this was not a sufficient basis for an assessment.

GREENLAND HALIBUT IN SUB-AREAS AND 1T
7.1 Status of the Fisherieg
T.1.1 ndings prior to 1986 les 7.1 - 7.4
Nominal catch by country for Sub-areas I and IT 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 +total catches in
1984 and 1985 were 21,883 and 19,745 t, respectively, compared to
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the recommended TACs of 17,000 t and 20,000 t, respectively. The
fishery in 1984 was distributed by nations and areas roughly as
in previous years. In Division IIb, there was a reduction in the
USSR catch from 9,641 t in 1984 to 3,221 t+ in 1985, while the
German Democratic Republic catches nearly doubled.

7.1.2 Expected catch in 1986

Preliminary catch figures for 1986 are reported only from Norway.
These catches show anh increasing tendency and indicate a
Norwegian catch for 1986 of 7,300 %, compared to 5,482 t in 1986.
Large variations in the USSR fishery during the last yvears, and
the fact that most of the catches normally are taken during the
second part of the year, make it impossible to make a reliable
prognosis of total catches in 1986.

7.1.3 Effort and catch per unit effort

The USSR catch-per-unit-effort data were not available at this
meeting. The time series on CPUE was updated with the Norwegian
observations from 1983, 1984, and 1985. The data were analyzed
with the statistical package GLIM (NAG), as described in the
previous zreport of the Working Group on Redfish and Greenland
Halibut in Region 1 (Anon., 1984), and the results are presented
in Table 7.5. The revised figure for 1983 is slightly reduced,
and the CPUE increased during 1984 and 1985.

7.2 Catch ih Numbers at Age

The USSR catch made up 70% and 52% of the total catch in 1984 and
1985, respectively. No catch-at-age data were available from
these catches. The German Democratic Republic did not supply data
for their catch in 1984 (10% of the total catch). The MNorwegian
data, being also rather limited, were from age samples from gill-
net and longline catches. No significant difference between the
age compositions from the +two gears was found, and the pooled
samples were applied to the entire Norwegian fishery (except
trawl)}. The catch in numbers at age from previous years was ad-
justed according to revised catch figures. Total age distri-
buticns for 1984 and 1985 were not calculated because of the lack
of sampling data from the USSR.

7.3 Survey Results

Norway has conducted yearly stratified random trawl surveys in
the Barents Sea and the Svalbard area since 198% {Godg and
Nedreaas, 1986; Hylen et al., 1986)}. The Svalbard survey covers
the main nursery area of Greenland halibut in Sub-areas I and II.
The two surveys do not cover the total area of distribution of
the stock. Also the Svalbard surveys deo not cover depths exceed-
ing 600 m which (probably} are an important area for adult
Greenland halibut, It -is, however, believed that the survey re-
sults may give valuable informationr on the immature part of the
stock. Special attention should be paid to the Ppossibility of
using the Svalbard survey results as recruitment indices. Total
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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 pexriod 1981-1%85.

7.4 Recruitment

Fish less than 20 cm in the survey are almost exclusively 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
recruitment in 1983 and a substantial drop in recruitment in the
last two years is indicated. Norway is requested to supply age
distributed indices from the Svalbard survey. These data would
make it possible to study the abundance of a year class at ages
1-3, i.e., before it is fully recruited to the commercial trawl
fisherxy.

7.5 Assessment

For 1984 and 1985, no age or length compositions of Greenland
halibut were available from the USSR fishery, which accecunted for
70% and 52%, respectively, of +the total landings. The German
Democratic Republic provided age data for 1985 but not for 1984.
The Werking Group concluded that the deficiencies in the data
base were much £00 large to allow any reliable assessment +to be
made.
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Table 3.1 North-East Arctic COD. .
Total nominal c¢atch () by fishing areas (Norwegian
coastal cod not included). (As officially reported to

ICES.)
Year Sub-area I Division Ila bivision IIb Total catch
1960 357,327 115,116 91,599 622,042
1961 409,694 153,019 220,508 783,221
i962 548,621 139,848 220,797 909, 266
1963 547,469 111, 100 111,768 776,337
1964 204,883 104,698 126,114 437,695
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 68%,048
1972 197,015 335,257 32,982 565,254
1973 492,18 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1975 561,701 120,276 147,400 B29,377
1976 526,685 237,245 103,533 867,463
1977 538,231 257,073 109,997 %05, 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
19341 54,317 197,573 25,761 277,651
1885 114,512 168,793 19,514 302,819

*provisional figures.

Expected catches
19862 92,000 150,000 27,000 26%,000

2ysSR catches not included. The USSR quota for all areas combinred is
150,000 t.
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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 B5.6
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 3%.4 172.4 88.2
1974 677.¢ 46.5 41.0 83.2 254.7
1975 526.3 35.4 33.7 846.6 147.4
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 37.3
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
19841 24.5 29.8 46.9 150.7 25.6
1985 74.2 40.3 56.6 112.2 9.2

1 s s
Provisianal.

Expected catches

1986° 40.0 52.0 60.0 90.0 27.0

2yssR catches not included. The USSR quota for all
areas combined is 150,000 t.
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Table 3.3 North-East Arctic COD.
Nominal catch (t) by countries (Norwegian coastal ced not included) (Sub-area I

and Divisions IIa and IYb combined).

{As officially reported to ICES.)

Farce German Germany, United Total all
Year Islands France Dem.Rep. Fed.Rep. Norway Poland Kingdom USSR Others countries
196G 3,306 22,321 - 9,472 231,997 20 141,175 213,400 351 622,042
1961 3,934 13,755 3,921 8,129 268,377 - 158,113 325,780 1,212 783,221
1962 3,109 20,482 1,532 6,503 225,615 - 175,020 476,760 245 909,266
1963 - t8,318 129 4,223 205,056 108 129,779 417,964 - 775,577
1964 - B,634 297 3,202 149,878 -~ 94,54% 180,550 585 437,635
1965 - 526 91 3,670 197,085 - 89,962 152,780 8186 444,930
1966 - 2,967 226 4,284 203,792 - 103,012 169,300 i21 483,704
1967 - 664 45 3,632 218,910 - 87,008 262,340 & 572,605
1968 - - 225 1,073 255,611 - 140,387 676,758 - 1,074,084
1969 29,374 - 5,%7 5,543 305,24t 7,856 231,066 612,215 133 1,197,226
1970 26,265 44,245 12,413 9,45t 377,606 5,153 181,481 276,632 - 933,246
197t 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 3,405 394,18% 892 58,382 96,653 166 565,287
1973 1,916 17,028 4,684 16,751 285,184 843 78,808 387,196 276 792,686
1974 5,717 46,028 4,860 78,507 287,276 9,898 90,894 540,801 38,453 1,102,434
1975 11,309 28,734 9,981 30,037 277,099 7,435 101,843 343,580 19,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1977 9,167 15,414 3,463 12,763 388,982 1,084 86,781 369,876 17,711 905, 301
1978 9,092 9,394 3,029 5,434 363,083 566  35,44% 267,138 5,525 698,715
1979 6,320 3,046 547 2,513 294,821 15 17,991 105,844 9,439 440,538
1966 9,981 1,705 233 1,921 232,242 k] 10,366 115,194 8,789 380,434

Spain

1981 12,825 3,106 298 2,228 277,818 14,500 5,262  B3,000 - 399,037
1982 11,998 761 302 1,717 287,525 14,515 6,601 40,311 - 363,730
1983 11,106 126 473 1,243 234,000 14,229 5,840 22,975 - 289,992
19841 10,674 11 686 1,010 230,743 4,608 3,663 22,258 - 277,651
1985 12,770 10 1,019 4,395 208,365 7,846 3,335 62,489 2,590 302,819

1 i s
Provisional

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

Sub-axea I pivisicon IIb Division IIa
Year 2 3 i 2 3 % 2 2 5
Norway UK USSR Norway UK USSR Norway UK Norway
1960 - 0.075 0.42 - 0.105  0.31 ~ 0.067 3.0
1961 - G.079 0.38 ) - 0.129  0.44 - 0.058 37
1962 - ¢.092 0.59 - 0.133 0.74 - 0.066 4.0
1963 - 0.085 0.60 - 0.098 0.55 - 0.066 3.t
1964 - 0.056  0.37 - 0.0%2 0.39 - 0.070 4.8
1965 - 0.066 0.3% - 0.109 0.49 - 0.068 2.9
1966 - 0.074 0._42 - 0.078 Q.19 ~ 0.067 4.0
1967 - 0.081 0.51 - 0.106  0.87 - 0.052 315
1968 - 0.190  1.09 - g.t73 1.2 - 0.056 5.1
1569 - 0.113  1.00 - G.135 1.17 - 0.0%4 5.9
1970 - 0.100 0.80 - 0.100 0.80 - 0.066 6.4
1471 - 0.056 0.43 - 0.071 0.i6 - 0.062 10.6
1972 0.%0 0.047 0.34 .59 0.051 0.18 1.08 0.085 11.&
1973 1.05 0.057 0.5%6 0.43 0.054 0.57 0.7 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 ©.077 0.85 1.87 0.100 0.43 1.38 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 (.08 1.12 4.037 7.1
1979 0.85 c.046 ©0.36 0.62 - 0.0 1.06 0.042 6.4
1980 1.47 - 0.38 0.41 5 0.16 1.27 USSR 5.0
Spain
1981 i.42 - 0.4 (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 - 0.3t [1.31}) 0.90 0.36 1.05 0.38 7.6
19841 1.40 - 0.45% 1.20 0.78 0.35 0.73 0.27 7.0
1985 i.59 - - 1.56 1.37 - 0.91 - 5.1

1Preliminary figures.

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

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

*Ussk data - t per hr fishing.

5Norwegian data - t per gill net boat week in Lofoten.
G5panish 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 IXa)]
Gillnet Longline Handline
1960 77.8 148.3 56,7
1961 10%.5 141.1 75.5
1962 94.9 134.4 57.8
1983 80.8 $16.3 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 i84.6 61.5
1969 170.6 200.4 142.8
1970C 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 i12.1
1974 96.3 146.4 63.9
1975 122.0 188.3 %96.1
1976 131.4 258.4 i34.8
1977 173.2 279.8 143.5
i978 237.86 381.7 134.6
1979 201.3 306.0 125.1
1980 169.9 207.8 100.9
1981 217.0 327.9 102.6
1982 199.1 753.4 252.0
1983 308.0 348.8 134.0
1384 301.0 208.4 95.6
1985 204.7 178.3 75.86
1986 173.7 198.0 61.9
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-Table 3.6 North-East Arctic COD. Year-class strength.

USSR survey 0-group Virtual
Year No. at age 3 per hour trawling USSR survey index population
class assessment (logarithmic) No. at age 3

Sub-area I Division IIb Mean : All areas {x 1077} M=0.2

1957 12 16 13 - Average - 791
1958 16 24 19 + Average - 919
1959 18 14 16 + hverage - 731
1960 9 19 13 POOT - 474
1961 2 2 2 Poor - - 339
1962 7 4 6 Poor - 778
1963 21 120 76 Rich - . 7,584
1964 49 45 48 Rich - 1,293
1965 <1 {1 <1 Very poor + 170
1966 2 {1 1 Very poor 0.02 112
1967 1 <1 1 Very poor 0.04 197
1968 7 1 5 Poor .02 405
1969 1 6 9 Poor 0.25 1,018
1370 74 86 76 Rich 2.51 1,819
1971 37 24 32 Average Q.77 524
1972 53 17 40 Average 0.52 €22
1973 T4 5 46 Rich 1.48 615
1974 6 1 4 Poor 0.29 350
1975 93 4 62 Rich 0.90 654
1976 4 <1 3 Poorx 0.13 214
1977 2 1 1 Poor 0.4% 150
1978 1 3 2 Poor G.22 168
1579 <1 8 3 Poor 0.40 133
1980 1 8 4 Poor 0.13 %6
1981 4 4 4 Poor 0.10 144
1982 8 10 9 Average Q.59 -
1983 - - - - 1.69 -
1984 - - - - 1.55 -
1985 - - - - 2.48 -
1986 - - - - 1.37 -

1Figures from the previous Working Group assessment.
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Table 3,7 North-East Arctic COD.
Results from the Norwegian bottom trawl survey in the Barents Sea. Index
of number of fish in each year class.

Year class s
Year Total
1985 1984 1983 1982 1981 1980 1979 1978 1%717 1976 1975 1974

1981 - - - - - 0.7 1t.0 8.6 16.9 34.1 37.9 4.8 115.3
1582 - - - - 0.1 0.9 16.1 20.4 21.4 16.0 5.8 1.4 92.3
1983 - - - 4.6 5.9 10.8 28.0 3t.9 14.3 4.7 3.0 0.6 143.8
1984 - - 355.3 126.6 60.2 19.2 15.6 9.4 3.0 0.4 0.2 - 589.9%
1985 - 7.3 188.9 90.3 78.1 15.7 6.3 2.5 0.2 + 0.1 - 36%.4
1986 82.5 93.0 356.0 119.062.6 8,3 2.1 0.3 0.1 0.1 - - 724.0

tIncludes year classes older than the 1974 year class.

Table 3.8 North-East Arctic COD.
Results from the Norwegian bottom trawl survey in the Svalbard area. In-
dex of number of fish in each year class.

Year class 1
Year Total
1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973

1981 ~ - - - 0.1 22,2 %0 55 1.6 6.1 3.8 0.7 49.8
1982 - - - 1.5 40 22,3 9.6 2.8 1.9 2.9 0.4 0.1 45.6
1983 - - 146 5.1 6.2 95 30 2.5 1.3 1.6 0.4 0.2 44.4
1984 - 52,2 427 5.6 4.2 53 2.2 05 0.5 0.4 0.2 - 113.8
1985 27.0 131.1 74,3 279 6.5 7.7 1.4 1.4 0.1 0.3 - - 279.7

1Includes year classes older than the 1973 year class.

Table 3.9 North-East Arctic COD.
Stock numbers in millions at 1 January.

Year class
Year
1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974 1973
19821 - - - - 1 4 81 105 103 95 154 23 12
19831 - - - - 27 1% M 99 58 43 50 13 5
1984z - - 2,382 506 121 58 59 54 30 19 12 4 -
1985 - 118 1,534 817 631 100 51 38 8 6 2 - -

1986 435 361 1,717 462 271 56 18 5 2 2 - - -

1E‘rom Hylen and Nakken (1982, 1983, 1984, 1985).
2Estimates by Hylen {(unpublished).
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Table 4.7 North-East Arctic HADDOCK.
' Total nominal catch {t) by fishing areas (Norwegian
coastal haddock not included). (As officially reported

to ICES.)
Year Sub-area I Division IIa Division 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 93% 118,079
1966 124,145 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 3
1970 59,493 26,611 497 86,401
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 93,726 175,742
1978 94,065 37,586 5,649 137,279
1977 72,159 28,452 9,547 110,158
1978 63,965 30,478 979 95,422
1979 63,841 392,167 615 703,623
1980 54,205 33,616 %8 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
19841 4,000 13,247 71 17,318
1985 30,142 11,206 123 41,471

'provisional figures.

Expected catches
19a5° 20,000 22,000 1,000 43,000

?yssR catches not included. The USSR quota for all areas ¢ombined
is 45,000 ¢,




Table 4.2 HNorth-East Arctic HADDOCK.
Total nominal catch (‘000 %) by trawl and
other gear for each area.

Sub-area I Division IlIa 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 G.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 5.0 6.6 G.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 i
1977 57.6 14.6 19.% 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 4.8 18.9 0.1
1981 19.0 17.9 21.8 18.7 0.5
1982 9.0 8.9 t8.5 0.5 -
1983 3.7 3.8 7.6 6.3 0.2
19841 1.8 2.4 6.4 6.9 0.1
1985 24.1 6.1 4.9 6.3 0.1

'pProvisional.

Expected catches

1986° 6.0 14.0 11.0 11.0 1.0

2USSR catches not included. The USSR quota for all
areas conmbined is 45,000 t.




Table 4.3 Noxth-East Arctic HADDOCK.
by countries (Norwegian coastal haddock not included} (Sub-
area I and Divisions IIa and IIb combined). (As officialiy reported to ICES.)

Nominal catch

)
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Faroe German Germany, United

Year Islands France Dem.Rep. Fed.Rep. HNorway Poland Kingdom USSR Others Total

1960 172 - - 5,597 46,263 ~ 45,489 57,025 125 155,651
1961 285 220 - 6,304 60,862 - 39,650 85,345 588 193,234
1962 83 408 - 2,895 54,587 - 37,486 91,910 88 187,438
1963 17 363 - 2,554 59,955 ~ 19,809 63,526 - 146,224
1964 - 208 - 1,482  3B,695 - 14,653 43,870 250 99,158
1965 - 226 - 1,568 60,447 - 14,345 41,750 242 118,578
1966 - 1,072 1% 2,098 82,090 - 27,723 48,710 74 161,778
1967 - 1,208 3 1,705 51,954 - 24,1580 57,348 23 136,397
1968 - - - 1,867 64,076 - 40,129 75,654 - 101,726
1969 2 - 309 1,490 67,549 - 37,234 24,21 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 - 828 1,433 46,700 1,433 17.166 196,224 2,231 266,153
1973 1,212 3,214 22 $,534 86,767 34 32,408 188,534 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 i 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 Spain 1,682 13,400 - 77,153
1982 496 53 - 1,258 41,421 - 827 2,900 - 44,955
1983 428 - 1 729 19,371 139 259 680 - 21,607
1984l 297 15 4 400 15,1886 37 276 1,103 - 17,318
1985 442 5 20 395 17,65% 77 183 22,690 30 41,471

provisional figures.
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Table 4.4 North~East Arctic HADDOCK.
effort.

Catch per unit

Sub-area I

Division IIb

Division Iia

Year

Norway2 UKS Noxway2 UK Norway2 UK3
1960 - 33 - 2.8 - 34
1961 - 29 - 3.3 - 36
1962 - 23 - 2.5 - 42
1963 - 13 - 0.9 - 33
1964 - 18 - 1.6 - 18
1965 - 18 - 2.0 - 18
1966 - 17 - 2.8 - 34
1967 - 18 - 2.4 - 25
1968 - 19 - i.0 - 50
19689 - 13 - 2.0 - 42
197G - 7 - 1.0 - 31
1971 - 8 - 3.0 - 25
1972 0.06 14 0.02 23.0 0.0% 18
1973 0.35 22 0.18 20.0 0.39 20
1974 0.27 20 Q.09 15.0 0.51 74
1975 0.26 15 0.06 4.0 0.44 60
1976 0.27 10 + 3.0 0.24 38
1977 0.11 4 + 0.2 0.14 16
1978 0.13 5 + 4.0 0.14 15
1979 0.36 - 0.07 - 0.18 -
1980 0.45 - + - 0.22 -
1981 0.64 - - 0.37 -
1982 0.51 - - - 0.38 -
1983 0.27 - G.04 0.17 -
19841 0.13 - 0.01 - 0.12 -
1985 0.20 - + - 0.11 -

1Preliminary figures.

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

United Kingdom data - t per 100 t/hrs fishing.
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Table 4.5 North-East Arctic HADDOCK. Year-class strength.

USSR Survey

No.per hour O-group Virtual
Year trawling survey index population
class {logarithmic) No. at age 3
Age 1 Age 2 Age 3 All areas (x 10 7))

1957 k}:! 9 i4 - 242
1958 2 4 5 - 109
1959 7 14 33 - 241
1960 30 40 72 - 274
1961 32 50 34 - 320
1962 5 3 4 - 106G
1963 16 9 12 - 243
1964 11 12 15 - 291 :
1985 <1 <1 <1 0.061 20 H
1966 <1 <1 <1 0.0t 17 :
1967 3 13 8 0.08 164
1968 <1 <1 3 + 97
1969 31 69 120 0.29 1,025
1970 10 33 31 0.64 270
1971 3 3 9 0.26 54
1972 2 9 3 0.16 49
1973 13 8 5 0,246 56
1974 15 5 14 0.51 115
19175 163 96 5% 0.60 175
1976 6 13 4 0.38 156
1977 1 1 <1 0.33 23
1978 <1 <1 <1 0.12 7
1979 <1 <1 <1 0.20 11
1980 <1 <1 - 0.15 9
1981 <1 (<1 8 0.03 10
1982 23 5% 63 Q.38 -
1983 40 79 - 0.62 -
1984 1 - - 0.78 -
1985 - - - 0.27 -
1986 - - - 0.3% -

1Figuxes from the previous Workihg Group assessment.
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Table 4.6 North-East Arctic HADDOCK.
Results from the Norwegian bottom trawl survey in the Barents Sea in February.
Index of number of fish in each year class.

Year class 1

Year Total
1985 1984 9983 1982 1981 1980 1979 1978 1977 1976 1975 1914

1581 - - - - 0.3 4.8 2.3 9.5 2.0 8.1 0.5 25.7
1582 - - - - 0.5 0.0 1.8 2.1 2.2 5% 2.7 0.2 15.9
1983 - - - 3145 57 4.1 3.8 1.9 2.3 3.9 1.6 - 379.0
1954 - - §63,2 355.8 45.2 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 ¢.4 0.1 0.1 0.2 - - - - 651.5

1Includes year c¢lasses older thar the 1974 year class.

Table 4.7 North-East Arctic HADDOCK.
Results from the Norwegian acoustic survey in the Barents 5ea. Stock
numbers in millions.

Year class 1
Year Total
1985 1984 1983 1982 1981 1980 1979 1978 1977 1976 1975 1974

1981 - - - - - 2 25 14 66 160 50 2 320
1982 - ~ - - 3 4 7 10 12 29 14 1 80
1983 - - - - 10 7 9 5 4 10 5 - 50
1984 - - 2,148 1,002 53 15 7 2 2 2 - - 3,23
1985 - 470 1,724 1,007 48 2 2 1 3 + - - 3,254
1886 236 352 2,034 1,133 4 4 4 2 + 1 - - 3,770

1Includes year classes older than the 1374 year class.




35

Table 5.1 MNoyth-East Arctic SAITHE.
Nominal catch (tonnes) by countries in Sub-area I and
Divisions %Ia and IIb combined. (As officially re-
poerted to ICES,)

Country 1976 1977 1978 1979 198C
Belgium 1 - -~ - -
Faroe Islands 20 270 809 1,117 532
France 5,609 5,658 4,345 2,601 1,016
German Dem.Rep. 10, 266 7,164 6,484 2,435 -
Germany, Fed.Rep. 49,056 19,985 18, 190 14,823 12,511
Netherlands 64 - - ~ -
Norway 131,675 135,705 12%,069 141,346 128,878
Poland 3,164 k] a5 - -
Portugal 7,233 783 203 - -
Spain 21,661 1,327 121 &85 T80
Sweden - - - - -
UK (Engl.& Wales) 4,651 %,853 2,790 1,170 794
UK {Scotiand) 73 82 37 - -
U55R 9,013 9849 381 3 43
Total 242,486 182,817 154,464 164,180 144,554
Country 1981 1982 1983 1984 1985"
Belgium - - - ~ -
Faroe Islands 236 339 539 503 490
France 194 82 418 431 85
German Dem.Rep. - - - 6 11
Germany, Fed_Rep. 8,413 7,224 4,933 4,532 1,837
Netherlands - - - - -
Norway 166,139 159,643 149,556 152,818 100,002
Poland - - - - -
Portugal - - - - 15
Spain - - 33 - -
Sweden - - - - -
UK {(Engl.& Wales) 395 731 1,251 335 202
UK (Scotland) - 1 - - -
USSR 123 14 206 161 51
Total 175,498 168,034 156,936 158,786 102,693

1Provisional figures.
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Takle 5,2 North-East Arctic SAITHE.
Catch, effort, and catch pexr unit effort for Norwegian stern trawlers
(250-500 GRT) fishing in northern and southern regicns of Division IFa.

Northern IIa Southern IIa

Year

Catch Effort_3 CPUE Catch Ef:fort_J CPUE

(t) {hrs x 10°°) (t per 'COO hrs) (t) {hrs x 10°°) (t per '000 hrs)

1978 9,099 103 89 365 1 624
1979 9,357 123 16 1,172 2 627
1980 7,761 57 136 11,004 16 668
1981 14,070 69 203 19,789 23 861
1982 22,438 80 282 10,750 15 £99
1983 27,283 73 374 11,708 11 1,046
1984 29,890 82 364 17,789 19 955
1985 17,043 62 277 9,179 14 657

Table 5.3 Noxth-East Arctic SAITHE.
Fishing mortalities on age groups 2-6 in
1980-1985 for fishing by purse seiners and
Norwegian trawlers. (Bagsed on final VPA.)

Age 1980 1981 1982 1983 1984 1985

Purse seiners

2 0.04 0.08 0.13 0.08 0.04 0.01
3 0.29 0. 31 0.31 0.17 ©.34 0.19
4 0.20 0.15 0.39 0.20 0. 11 0.10
5 0.21 0.06 0.02 0.23 0.09 0.09
6 0.11 0.02 0.01 0.07 0.06 0.03
Foas) 0.23  0.17  0.24 0.20 0.18  0.13
Norwegian trawlers
2 0.01 0.00 ©.00 0.00 0.00 0.01
3 0.13 0.02 0.02 0.04 0.23 0.05
4 0.13 0.29 0.0% 0.21 0.71 0.19
5 0.11 0.30 0.563 0.29 ©.29 0.26
6 0.20 0.2¢ 0.29 0.33 0.29 0.30
?(3_6) 0.14 0.22 0.26 0.22 0.38 0.20




Table 5.4 VIRTUAL POPULATION ANALYSIS.

NORTH-EAST ARCTIC SAITHE

CATCH [N NUMBERS

Rl I R R

.
-

g
£

15+

TOTAL

197 &

52
54151
1250350
34576
ELYd
8712
3435
3212
2679
ive4
109%
352
L9
140
308

24uU54R

UNIT:

197¢

121
31 66¢
9904%
34317
119140

2062
4332
1456
1606

965

LH3

244

211

58

158

186842

thousands
1974 1979
1711 yny
45758 c8 554
48969 61963
2T685 23528
12476 T4122
45354 44004
1468 2901
1843 965
g3y 1356
b 4358
655 505
681 281
Z B4 168
241 Z2¢e
299 216
148515 139904

1940

486
182246
407 96
36644

9211

6579

3200

15358

147

150

411

456

257

259

268

118736

1981

127
104 67
#3954
218¢2
21528

3619
2550
2008

369

279

a5

59
144
95
49

147352

1982

137
17225
34733
65052
13060

ge1e
1054
1o

461

205

120

11e

76
o7
43

161896

1983

486
11638
172446
23768
32700

1226
Iinng
Aras

760

247

204

123

161

94

178

95012

1984

24
14624
41464
33453
12064
11204
1135
1rr2
560
557
547
150
17
170
73

117556

1935

4]
1961
49412
12130
7155
5135
3660
(65
857
130
265
230
54
120

6

B1481

LE



Table 5.5 VIRTUAL POPULATION ANALYSIS.

NORTH-EAST ARCTIC SAITHE

AEAN WEIGHT AT AGE OF THE STOCK

1976

.250
- 340
+ 710
1-.110
1.630
2.350
3.16N0
4.030
4371
5.630
6. 440
7110
7.820
R.020
15+ 2.50N0

pary
=D 0 N W P L=

-

o
N Ay

1977

.250

S349

.710
1.110
1.630
2.330
3.160
4.030
4,370
5,630
6440
7-110
7.820
8.924Q
9.500

1978

.250
Sw340
.710
1.110
1,030
¢.330
3,160
4U30
4,870
5.630
6,440
7110
7.4820
3.92U
7.500

UNTIT: kilogram

1973 1980

250 .180
=540 450
L7107 Y90

1. 11D 1.470
1,630 2,030
2.330 22550
3.160 3,290
L.L50 4,340
4,870 5,150
5.63U 5.740
6,441 6,110
Y.110 5.940
7.820 6,640
8.924) YD
g.570 v.atn

1981

.290

<420

730
T-.40U
2.050
2.760
3,300
4.350
5.950
6.390
6.610
6.380
6.750
{2150
7.660

1982

.360

31U

770
1.140
2.020
2.610
3.2¢0
3.910
4.6%0
5.630
7.180
7210
7.000
8.U30
%440

1983

. 180
< &0
1.050
1.330
1,860
2.500
4000
4.180
5.330
5.680
7.310
B.680
R.540
R.570
in_370

1984

140

=530

710
1.260
2,020
2.700
3,480
4.4¢0
5.360
6.060
6.280
6.3890
8,206
9140
6,470

8f

1985

130
« 380
.750
1.360
2,370
Z2.650
3,230
3.970
4,530
54540
6, B30
R.76D
6,080
9.660
134460




Table 5.6 VIRTUAL POPULATION ANALYSIS.

NORTH~EAST ARCTTC SAITHE

FISHING MORTALITY COEFFICIENT ulIT: Year—1 NATURAL MORTALITY COEFFICIENT = «20

1976 1677 1978 1879 1980 1981 1984 1983 1984 1985
1 il -ho .01 N .00 .00 .00 .00 N =N
2 21 -2 .19 21 L35 .08 15 - 11 -Ué 014
3 .85 .75 .60 Y 1 .38 .38 .25 .65 .30
4 .06 .60 .49 66 47 W57 =57 .49 - 91 40
5 Y LbE ) .50 .39 1] .82 .43 .50 .50
L} 40 e 241 .28 44 49 «bd Y ) 41
7 .39 .36 .23 .54 .34 .31 26 .28 .31 27
3 -39 .29 ) .24 45 -37 =25 « 51 .27 .36
9 AT .34 .30 =30 .05 .21 14 .24 49 .2n
10 56 « 31 .55 o253 .26 =13 .23 .16 - e7 .20
11 <39 .16 .36 218 .54 13 . Ny .28 .22 .20
12 b7 =14 .36 26 44 .12 -8 .10 - 34 « 21
13 1.0 .20 .24 14 4ft 2k Y .16 214 .20
14 =40 35 35 .34 =50 28 . <5 .25 - 25 =20
15+ LA =35 .55 .30 50 .25 .25 .25 .25 .20
¢ 3~ 38U .53 45 41 43 47 =45 &5 . hh .52 .57
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Table 5.7 VIRTUAL POPULATION ANALYSIS.

NGRTH=EAST ARCTIC SATTHE

STOCK STIZE To NUMBERS

----- N ——

310MASS TOTALS

UNTT:

ALL VYALUES ARE GIVEN FOR

I T R S PP Py

10
11
12
13
14
15+

TOFAL NO
SPS NO
TCT.BIOY
SPS AIGN

1974

21 4k05
308597
235165
69155
23050
23944
11573
11019
77568
0di7?
3703
2496
793
465
ing4

931753

74001
725944
2820922

1977

357449
1790935
203916
RI6006
29298
1173
15879
6392
6138
3953
3542
2053
1230
215
587

g05142

51778
645964
211369

UNIT:
tonnes
1 JANLA

197%

2064615
2925446
1131352
73530
37754
14899
¥7sa
G111
3924
358>
2378
2483
1461
858
1111

731181

47555
531540
197783

tnousands

RY
1979

46163/
lavely
198311
54921
39524
19r24
#1300
SU24
5797
2371
2057
1257¢
1421
G4
¥15

Q6747

47V35
020930
184557

1980

1346389
Srr157
111726
1uy6¢ %
22442
19410
12193
5157
3247
357
1546
14{9
555
1ut2
1135

860506

43695
5601161
137076

121

161676
1581440
792324
54930
54575
10168
10416
7108
21z2
25£6
2231
RG?
767
4y
243

T5R57 R
36930
670591
153521

1942

156409
1352455
120031
163970
25445
2i418
5042
6231
4037
1405
1516
1600
654
43¢
214

645434

he924
620502
1691351

19383

332461
124261
92761
67095
76033
2195
13446
3215
3981
2873
914
1379
12109
467

B54

734103

37557
637424
172628

1984

190068
271759
94516
604 £8
336356
33018
hH 355
8504
1576
25¢5
213N
265
1918
344
363

705437
5504¢8
593420
2039 34

1985

o
155593
209391

40327
19878
16750
16990
2ri5
5215
/39
16 14
1495
328
T2R
34

471703

L6584
484016
171483

1986

0

u
125618
126947
22132
9381
090
10619
1585
5489
529
TU7 8
935
2410
512

or
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Table 5.3

List of input variables for the ICES prediction program.

NORTH=EAST ARCTIC SAITHE
The refarehce F i5 the mean # for the age group rangs from 3 to &

The numoer of recruits per year is as follows:

Year rRecruitment
1936 . 200000. G
1987 260000,0 :

1988 20u000.0

pata ara printed in the following units:

Number of fish: thousands
Weight by age group in the catch: kilogram
weight by age ygroup in the stock: kilogram

512,04 2N, .20 T.00H 9.480) 9.4501

-+

+

stock biomass: tonnes

Catch weight: tonnes

L e s bt e e e P L DL B L Py

i i -y fishingi naturali maturity! weight in! weight ini

i age: stock size: pattern: mortality: ogivei the catchi the stock:

- + +—— ——— + ~t + +

H 11 200300,0. il H 201 .00, L2021 .202,

| 24 164000.0¢ 073 «2Ui « Udi <490 ~4904

H 34 125618.04 .30 200 .00 L8021 .8021

; 41 12694¢.01% WG 200 U0 1.28941 1.2941)

H 5. 22132.M, 500 .20 00 2,008, 2.008!

i 61 7381.04 W41 =201 1.00} 2.70014 2.7004 ;
i 7i 9090.01 27 .20 1.00% 3,546 3.546] :
H 8i 10619.01 .36 I 1.004 41824 L.182) H
H 9i 1585,00 L2010 200 1,001 5.1721 5.1721 :
1 101 3489.01 20} «2UH 1.00% 5.860! 5.8601 B
H 529,04 .27 201 1.001% 6.8521 6,852, :
Pooed 1978.03 201 -0 H 1.0k 7.6841 768641 H
F - 935.0: .20 L2010 1,001 7.3101 7.3100 :
i 141 2Zu.i 204 200 1.4U01 8.5U61 8.5063

I PR i
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Table 6.1 REDFISH in Sub-areas I and II.
Nominal c¢atch (t) by countries (Sub-area I, Divisions
ITa and IIb combined}. (As officially reported to

ICES.)
Country 1976 1977 1978 1979 1980 i
Belgium 2 1 - - - :
Farpge Islands 137 8 1 - - l
France - 660 3,608 1,142 1,297 H
German Dem.Rep. 22,6386 17,614 16,165 16,162 8,448 H
Germany, Fed.Rep. 7,894 7.231 11,483 11,913 7,992
Netherlands 127 - - - - i
Norway 7,305 7,381 7,802 9,025 8,472 i
Poland 4,137 175 2,957 261 a7 i
Portugal 3,463 1,480 378 1,100 271 :
Spain 3,398 - - 1,375 1,965 :
UK 4,961 6,330 3,390 1,756 1,307 !
USSR 263,546 144,993 78,092 70,451 72,802
Total 317,606 185,873 124,1722 113,620% 102,768°
Country 1981 1982 1983 1984 19851
Belgium - - - - -
Faroe Islands 206 ~ - - 45
France 537 841 798 2,970 1,182
German Dem.Rep. 4,614 4,463 3,394 4,168 3,260
Germany, Fed.Rep. 4,688 3,182 3,395 3,289 3,305
Netherlands - - - - -
Nerway 9,249 10,045 11,083 18,650 20,482
Poland 26 - - - -
Portugal - - - - 1,280
Spain 930 72 222 25 38
UK 470 336 182 716 167
USSR 81,652 112,810 105,459 69,689 59,943
Total 102,372 13%,749 124,533 99,507 89,702

1 Lk .
Provisional figures.

2The total figure used by the Working Group for assessments
{including catches by non-members).
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Table 6.2 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries in Sub-area I. (As
officially reported to ICES.)

Countxry 1976 1977 1978 1979 1980

Belgium 2 1 - - -
France - 149 27 7

German Dem.Rep. s - - -

Germany, Fed.Rep. . 635 786 + - -
Norway 735 1,181 1,333 1,374 736
Poland 47 - - - -
Portugal 478 55 8 - 170
Spain 301 - - - -
UK 1,3%2 1,686 959 462 295
USSR ) 12,411 13,154 2,575 639 33
Total 16,0%5 17,012 4,902 2,482 1,235
Country 1981 1982 1983 1984 1985"
Belgium - - - - ’ -
France 16 - - - -
German Dem.Rep. - - - - -
Germany, Fed.Rep. 7 10 - 1 143
Norway 543 732 580 1,472 2,477
Poland - - - E -
Portugal - - - - -
Spain - - - - -
UK~ 61 77 48 22 43
USSR 1,220 1,750 4,023 532 368
Total 1,847 2,569 4,651 2,027 3,031

'provisional figures.
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Table 6,3 REDFISH in Sub-areas I and II.
Nominal catch (t) by countries in Division IIa. (as
officially reported to ICES.)

Country 1976 1977 1978 1979 1980

Faroe Islands 137 8 1 - -
France - 478 3,575 1,134 1,296
German Dem.Rep. 16,921 12,688 12,933 12,439 7,460
Germany, Fed.Rep. 6,722 4,764 11,482 11,913 7.992
Netherlands 127 -~ - - -
Norway 6,515 6,050 6,369 7,637 7,734
Poland 217 47 2,477 261 78
Portugal 2,849 1,249 352 1,100 89
Spain 2,082 - - 1,125 1,500
UK 2,%19 4,064 2,087 1,195 967
USSR 20,307 94,639 31,783 29,519 46,762
Total 58,796 123,987 71,039 66,323 73,878
Country 1981 1982 1983 1984 1985’
Farce Islands 206 - - - 45
France 521 841 798 2,970 1,182
German Dem.Rep. 2,205 2,760 2,500 2,570 2,800
Germany, Fed.Rep. 4,681 3,172 3,395 3,288 2,972
Netherlands - - - - -
Noxway 8,704 9,140 10,500 17,111 17,992
Poland 26 - - - -
Portugal - - - - 1,280
Spain 620 - - - -
UK 409 25% 134 672 120
USSR 56,130 63,125 82,836 63,342 59,047
Total 73,502 79,2%7 100,163 89,953 85,438

'provisional figures.




45

Fable 6.4 REDFISH in Sub-areas I and II.

o Nominal catch (t) by countries in Division IIb. (As

officially reported to ICES.)

Country 1976 1977 1978 1979 1980
Faroe Islands - - + - -
France . - 33 3] 1 -
German Dem.Rep. 5,625 4,526 3,232 3,723 988
Germany, Fed.Rep. 537 1,681 1 - -
Norway = 51 150 100 14 2
Poland 3,873 128 480 - 9
Portugal 136 176 18 - 12
Spain 1,015 - - 250 465
UK 650 580 364 99 45
USSR 230,828 37,200 43,734 40,293 26,007
Non-members - - 296° 4352 124°
Total 242,715 44,874 48,231 44,815 27,652
Country 1981 1982 1983 1984 1985’
Faroe Islands - - - - -
France - - - - -
German Dem.Rep. 2,40% 1,703 894 1,5%8 460
Germany, Fed.Rep. - - - - 190
Norway z 173 3 67 13
Poland - - = - -
Portugal - - - - -
Spain 310 72 222 25 38
UK + + - 22 4
USSR 24,302 47,935 18,600 5,815 528
Total 27,023 49,883 19,719 7.527 1,233

'provisional figures.

2as reported to Noxwegian authorities.
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Table 6.5 REDFISH in Sub-areas I and II.
Nominal c¢atch (t) of Sebastes marinus and Sebastes
mentella in Sub-area I and Divisions IIa and IXb com-

bined.

Species 1976 1977 1978 1979 1980

§. marinus 46,584 39,508 31,695 26,475 23,411
5. mentella 269,022 146,365 92,477 87, 145 79,354
Total 317,606 185,873 124,172 113,620 102,765
Species 1981 1982 1983 1984 1985"
S. marinus 20,826 16,366 19,260 28,114 27,236
5. mentella 81,546 115,383 105,273 71,393 62,466
Total 102,372 131,749 124,533 29,507 89,702

1 s .
Provisional figures.




Table 6.6 BSebastes
Catch per unit

mentella

in Divisions IIa and IIb.

effort

international effort.

calculated +total

USSR
catch/hour

trawling (t)

German Dem.Rep.
catch/day (t)

Total effort
{USSR units)

Year 7 5 freezer trawlers 3 >
RT BST RT PST

1965 0.38 - - 41,216 -
1966 0.39 - - 26,008 -
1967 0.37 - - 16,862 -
1968 0.45 - - 12,02% -
1969 0.48§ - - 14,242 -
1970 Q.46 - - 49,817 -
1971 0.38 - - 118,587 -
1972 0.38 - - 75,953 -
1973 0.45 - - 85,289 -
1974 Q.69 - - 100,539 -
1975 0,95 - - 251,653 -
1976 0.99 - - 271,653 E
1977 0.77 - - 190,084 -
1978 G.63 - - 747,002 -
1979 0.56 - - 155,616 -
1980 0.70 0.9 - 113,363 87,202
1981 0.63 0.95 8.71 129,438 85,338
1382 Q.63 1.05 9.58 182,833 109,701
1983 0.80 1.09 17.142 123,776 90,845
1984 - - 13.62 - -
1985 - - 9.89 - -

'side trawlers.

?Stern trawlers.

47
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Table 6.7 SUM OF PRODUCTS CHECK.

SEBASTES MARINJS IN FISHING AREAS I AND IIA
CATEGORY: TOTAL

CATCH IN NUMBERS UNIT: thousands

1978 1979 1980 1981

3 a [ n 4]
4 a U 4] 0
5 20 0 10 1
6 13 [0} 11 ¢
7 30 12 13 125
3 38 73 v 2es
9 641 101 180 434
10 930 r1ee 352 779
11 615 145 517 885
1é 2003 7es 768 1224
i3 27 8% 914 571 g52

14 5453 34 2¢ 2368 1704
15 0404 3276 3677 © 2502
16 5880 3554 350¢ 2485

17 2569 1726 1073 EG 8
18 3669 2212 2541 23599
19 2719 2237 1364 1274
20 1538 1814 1330 1457
21 1716 2237 1829 1592
22 3382 @59 iv40 134
23 491 946 1507 1607
24 411 959 268 551
25 241 473 51% 407
26 175 650 583 £73
27 1558 541 341 41
28+ 141 239 39 36

TGTAL 39312 27542 24790 21770

1982

~
WD DS D

179
816
314
1961
2364
2656
1353
1989
1174
1509
2121
9e7
715
353
129
48
18

a

13925

1983

xCOoOoOQOCo

86
249
581

1358
2it6
831
2241
1314
11u9
1803
So4
643
9
656
924
330
0

16112

1934

Qoooococ D

199
101
601
1623
1425
o1
457¢
1624
2124
A551
1475
2599
1651
25
1o
225
1]

249938

1985

COoOOQoOoOOa

8135
932
2491
5284
4896
218
4084
2432
1679
2071
1079
v
930
149
143

1}

30051
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Table 6,8 REDFISH in Sub-areas I and II. Year-class strength.
Internaticnal

Year O-group survey USSR

class Dragesund (1971) abundance indices Young fish surveys1

1961 poor - poor

1862 very poor - poox

1963 pooxr - strong

1964 strong - strong

1965 sErong 159 stronhg

1966 strong 236 strong

1967 avarage 44 average

1968 average 21 average

1969 very strong 295 very strong

1970 strong 247 strong

1971 average 172 strohg

1872 average 117 average

1973 strong 385 poor

1974 - 468 poor

1975 - 315 poor

1976 - 447 poor

1977 - 472 -

1978 - 460 -

1979 - 980 -

1980 - 651 strong

1981 - 861 strong

1982 - 694 strong

1983 - 851 strong

1984 - 732 -

1985 - 795 -

1986 - 702 -

1on the basis of the abundance of age group O+ to 5 in the CPUE
data of the surveys (published in "annales Bioclogiques"}.



Table 6.9 VIRTUAL POPULATION ANALYSIS.

SEBASTES FAPRINUS IN FISHING AREAS I AND IlA

FISHING A0RTALITY COEFFICIENT
1973 1979 1930
te 017 017 -0é3
13 -N59 .09 14
14 <101 071 Lo
135 <103 D73 091
16 <157 .069 294
17 LA177 .057 024
13 139 Q79 U9
19 . 195 152 LT
21) n9e 7 =114
21 11N W69 256
e « 1D 074 =099
23 107 383 « 144
24 096 -£80 bt
25 LO047 .200 200
26 =150 - 15U =150
i 130 L150 154U
Ci3-1304 113 =60 ~US¢
(172=24)u TR 20> -255

UMIT:

1981

WUSY
L0382
U535
G317

74
.u2v
U2
LU60
SU7S
150
21246
2119
b5
LF2h
15U
L1500

UGS
LG99

Year-1

1982

U35
028
+Uf6
087
033
046
a3
055
E
130
£ 127
L106
LUS0
.7
150
L1530

“U58
LU95

HATURAL MORTALITY CNEFFICIENT

1983

17
019
0e35
062
-09¢
.03
NG
MUIENS
38
121
b4
110
2T
111
150
150

U517
11

184

U321
022
0523
074
U78
L0357
88
031
Lt
195
=124
.250
39T
76
P50
150

U538
-173

1985 1979-84

+{8¢9
178
=921
“ThéE
295
<141
2t
.054
=101
134
«U58
093
-11%
.050
(195
095

[y ¥4
=093

-Us0
021
S50
070
045
034
.81
LA74
097
167
102
193
503
274
150
150

10

wn
f=3




Table 6.10

VIRUTAL POPULATION ANALYSIS.

SEBASTES MARINUS IN FISHING APEAS I AKD IIA

STOCK SIZE Iin

MUMBERS

TI0HASS TOTALS

ALL VALJES ARE

ié
15
14
15
16
17
18
19
21
21
ée
23
24
23
26
27+

TCTAL NO
SPS WO
TOT.BICH
SPS BIOM

193

121927
51168
59611
635 4R
44428
35348
2£29%9
tallv2
13296
17307
3844
5068
4757
5499
1319
2250

486302
244096
369741
229934

UNIT:

1979

L5844
108420
5269 ¢
L8758
55977
32807
30484
16694
11984
15094
14030
3116
4119
3895
N2y,
5377

452539
247578
364023
243029

uUinET;:

tonnes

1980

26252
38944
Y734
G443%1
41005
47273
28045
254 51
12931
AR
11554
11783
1923
2818
2886
2863

414588
2427139
543016
253833

Lhousands

GIVEN FOR 1 JARUaRrY

1981

3548
52054
4034
#5729
- 6409
35775
41754
23152
217160
10482
6514
QhLE
Fe31
625
2057
580

s>34U50
282017
355158
288276

1932

1eudé
30730
25098
293807
/5193
04854
29/ 56
35501
19738
18345
8163
5197
7592
7850
362
1356

545543
268413
33550
2855486

198>

5480
13780
27032
23561
2474
65532
26651
25016
51006
16616
14548
4506
4023
6534
59062
2456

3uUD458
254767
315419
282846

1984

685¢
4870
1eese
23907
2Ulidd
20295
5506
21946
215387
27002
13322
12343
5L¥ 6
2759
5289
1695

257740
233794
281175
26478y

1985

10025
5997
4316

110497

20090

16768

17697

48594

18350

17334

2011¢

10653
8r g2
3209
1715

0

214060
193721
236621
223832

1286

8299
4542
1545
4504
13554
1317
12139
41658
15009
13717
17172
8783
6991
2762
1411

wi
-
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Table 7.1 GREENLAND HALIBUT in Sub-areas I and II.
Nominal catch (t) by countries (Sub-area I, Divisions
Ita and IIb combined). officially reported to
ICES.)
Country 1976 1977 1978 1979 1980
Faxoe Islands 2 21 - 3 -
France - - - - -
German Dem.Rep. 8,955 8,176 4,611 3,488 2,080
Germany, Fed.Rep. KR 148 321 481 303
Norway 6,005 4,217 4,082 2,843 3,157
Poland 3,566 224 544 106 -
UK (Engl.& Wales) 935 1,059 407 59 28
USSR 16,580 15,045 14,651 10,311 7,670
Others - - 1 21 48
" Total 36,074 28,890 24,617 17,312 13,284
Country 1981 1982 1983 1984 1985"
Farce Islands 8 - - - 21
France - 8 .67 138 -
German Dem.Rep. 1,358 1,153 1,913 2,089 3,807
Germany, Fed.Rep. 128 18 130 76 193
Norway 4,201 3,208 4,883 4,378 5,482
Poland - - - - -
UK (Engl.& Wales) 9 10 2 23 - 5
USSR 9,276 12,394 15,152 15,181 10,237
Others 38 - - - -
Total 15,018 16,789 22,147 21,883 19,74%

1 . :
Provisional figures.




Table .7,2  GREENLAND HALIBUT in Sub-areas I and II.
countries in Sub-area I. (as

Nominal catch
officially reported to ICES.)

(t) by

53

Country 1976 19477 1978 1979 1980
Germany, Fed.Rep. 2 1 - - -
Norway . 1,203 1,371 1,148 727 490
UK -(Engl.& Wales) 665 541 232 38 12
USSR . 600 360 211 182 100
Others 9 - - - -
Total 2,479 2,273 1,591 345 602
country 1981 1982 1983 1984 1985"
Germany,. Fed.Rep. 19 - - - -
Norway . 641 505 430 593 548
UK (Engl.& wales) 5 8 i 17 1
USSR 564 200 196 81 122
Others 1 - - - -
Total 1,230 713 687 691 671

'Brovisional figures.

i
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Table 7,3 GREENLAND HALIBUT in Sub-areas I and II.

Nominal catch (t) by countries in Division IIa. (A&s

officially reported to ICES.)
Country 1976 1977 1978 1979 1980
Farce Islands 2 21 - 3 -
France - - - - -
German Dem.Rep. as54 1,641 1,398 187 570
Germany, Fed.Rep. 17 22 321 481 303
Noxrway 3,490 1,446 2,084 2,051 2,529
Poland 31 95 197 4 -
UK (Engl.& Wales} 48 211 82 11 9
USSR 43 6,960 8,809 6,929 2,014
Others - - 1 21 48
Total 3,985 10,396 12,892 10,287 5,473
Country 1981 1982 1983 1984 1985’
Faroe Islands 8 - - - 21
France - 8 67 138 o=
German Dem.Rep. 18 73 14 189 82
Germany, Fed.Rep. 108 18 130 76 172
Norway 3,077 2,487 4,257 3,703 4,906
Poland - - - - o -
UK (Engl.& Wales) 4 2 1 1 2
USSR 2,031 2,459 5,031 5,459 6,894
Others 37 - - - -
Total 5,284 5,047 $,500 9,566 12,077

'provisional figures.



Table 7.4 GREENLAND HALIBUT in Sub-a.reas I and II.
{t) by countries in Diwvision IT¥b. (As
officially repprted to ICES.)

Nominal catch

55

Country 1976 1977 1978 1979 1980
German Dem.Rep. 8,601 6,535 3,213 2,701 1,510
Germany, Fed.Rep. 12 125 - - -
Norway 1,312 . 1,400 850 65 138
Foland 3,526 129 347 102 -
UK (Engl.& Wales) 222 307 53 12 5
USSR 15,937 7,725 5,631 3,200 5,556
Total 29,610 16,221 10, 134 6,080 7,209
Country 1981 1982 1983 1984 1985"
German Dem.Rep. 1,340 1,080 1,895 1,900 3,725
Germany, Fed.Rep. - - - - 21
Norway 483 214 136 80 28
" Poland - - - - -
UK ({Engl.& Wales) - + + 5 2
USSR 6,681 9,735 9,925 9,641 3,221
Total 8,504 11,029 11,960 1,626 6,997

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

USSR

cateh/hour Norway Total effort

trawling (t) catch/hour Average (in 'O00 hrs
Year — 3 trawling (t) CPUE trawling) CPUE 7+

RT PST
1985 ©.80 - - 0.80 - -
1966 0.77 - - 0.77 - -
1967 0©0.70 - - 0.70 - -
1968 0.65 - - 0.865 - -
1969 0.53 - - 0.53 - -
970 0.53 - - 0.53 169 0.50
1971 0.46 - - 0.46 172 0.43
1972 Q.37 - - Q.37 116 0.33
1973 ©.37 - 0.4a1 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 ©.40 - 0.34 .37 97 0.34
1977 0.27 - Q.34 0.31 93 0.26
1978 0.21 - 0,22 0.22 112 0.18
197% 0.23 - 0.27 0.25 69 0.18:
1980 0©.24 0.33 0.33 0.29 46 0.25
1981 ©.30 0.38 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 0.28
1984, - - 0.32 - - -
1985 - - 0,37 - - -

'provisional.

2Side trawlers,

3 Stern trawlers.

‘Arithmetic average of CPUE from USSR RT trawlers and Norwegian

fresh fish trawlers.

Fable 7.6 GREENLAND HALIBUT in Sub-areas I and IE.
Norwegian survey indices (numbers x 10°°)
in the Svalbard area (Division IIb).

Year Total 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
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Figure 5.2

FISH STOCK SUMMARY

STOCK: NE Arctic Saithe

Trends in yleld and flishing mortality (F)
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FISH STOCK SUMMARY
STOCK: NE Arctic Saithe

Figure 5.2 {cont'd)
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