This report not to be quoted without prior reference to the Council*

International Council for the C.M.1987/Assess: 16
Exploration of the Sea

REPORT OF THE DIVISION IIIA DEMERSAL STOCKS WORKING GROUP

Copenhagen, 16 - 20 March 1987

This document is a report of a Working Group of the
International Council for the Exploration of the Sea
and does not necessarily represent the views of the
Council, Therefore, it should not be quoted without
consultation with the General Secretary.

*General Secretary
ICES

Palagade 2-4

DK-1261 Copenhagen K
DENMARK






TABLE o F CONTENTS

Section

Page

1 INTRODUCTION . . . . . . .

1.1 Participation . . s
1.2 Terms of Reference
1.3 Research Requirements

N

con

The Fishery . . .o

Cod Stock Identlty PR
Skagerrak . . . . . . . . . ...
Kattegat . .

Stock Assessment ~ Kattegat
Catch at age
Weight at age . .
Catch per unit eifort
Fishing mortality
Recruitment
Prediction
Management con51derat10ns

Stock Assessment - Skagerrak
Catch at age
Weight at age
Catch per unit effort
Fishing mortality .
Recruitment . . . . . . . . . .
Prediction . o
Management con51deratlons Coe e

N

NAMNNLDNDONONNNNNDNDNONND DN N
N U W N -

N U e W >

w

HADDOCK

The Fishery

Stock Assessment
Catch at age
Weight at age .
Catch per unit effort
Recruitment . .
Fishing mortdllty and results from VPA
Prediction . . . . . . . . . ..

WWwwwwwww
DN RNNN -
ST WN -

4 WHITING

5 PLAICE

5.1 The Fishery
5.1.1 Landings trom the SkagerLAk

OB S DWWWWWNNNNNDON -2 o o —

[$2]

ooyttt Ut

~J



< ii >

Section

5.1.2 Landings from the Kattegat

5.1.3 Stock identity .

5.2 Stock Assessment for the Kattegat
5.2.1 Catch at age ., . . . . . ., . .
5.2.2 Weight at age . . . . . . .
5.2.3 Recruitment .

5.2.4 Catch per unit effort

5.2.5 Fishing mortality and natural mortallty
5.2.6 Results from the VPA . . . . |
5.2.7 Prediction . e e
5.2.8 State of the stock . .
5.3 Stock Assessment for the Skagerrak
5.3.1 Age distribution Coe .
5.3.2 Weight at age . . . . . . .
5.3.3 Recruitment . .

5.3.4 Catch per unit effort

5.3.5 Results from the VPA .o
5.3.6 Prediction . . . . . . . . . .
6 SOLE . . . . . . . . . ..

6.1 Landings . . . . . . . . . . . .
6.2 Catch at Age . . . . . .

6.3 Weight at Age . . . . ., . . .

6.4 Recruitment . . . . . . . ., . . .
6.5 Exploitation . . . . . . ., . . .
6.6 Catch Prediction

7 REFERENCES .

Tables 2.1 - 6.5 . . . . . . . . . ..

Figures 2.1 - 6.2 . . . . . . . . . ..

===00000-=~

12

12
12
12
12
13
13

15
51




1 INTRODUCTION

1.1 Participation

D.S. Danielsen Norway
E. Nielsen (Chairman) Denmark
N.A. Nielsen Denmark
B. Sjostrand Sweden

1.2 Terms of Reference

At the Statutory Meeting in 1986, it was decided (C.Res. 1986/
2:5:10) that the Division IIIa Demersal Stocks Working Group will
meet at ICES headquarters from 16-20 March 1987 to assess the
status of and provide catch options for 1988 within safe bio-
logical limits.

1.3 Research Requirements

The Working Group will, as last year, again point out that +there
is an apparent lack of basic biological knowledge of several
species in the area. There are no recent studies on spawning
areas and egg and larval drift of cod, haddock, and whiting in
the area.

The Working Group will, therefore, again recommend that research
programmes, which will update this knowledge, be initiated by the
laboratories in the countries bordering the area.

2 COD

2.1 The Fishery

Landings of cod from the Danish and Swedish fisheries were re-
ported from the Skagerrak and the Kattegat. The Norwegian land-
ings were given separately for the coastal areas and the open
part of Skagerrak. No data were given on Dutch or Belgian
catches. Tables 2.1 and 2.2 show the landings from the Skagerrak
and Kattegat and Table 2.3 gives the landings for Division 1IIIa.
The amount of cod taken as by-catch in the Danish small-meshed
fisheries was given for 1983-1986 (Table 2.4)., Table 2.5 shows
the quarterly Danish landings in 1976-1986.

2,2 Cod sStock Identity

2.2.1 gkagerrak

No information about the identity of the cod in the Skagerrak has
been obtained in addition to what was said in the Working Group
report last year (Anon., 1986)

The cod on the Norwegian Skagerrak coast are, according to that
report, independent of +the cod on the Danish side of the
Skagerrak.



2.2.2 Kattegat

With no more information available than in its last report, the
Working Group was of the opinion that it seems likely +that the
cod in the Skagerrak and Kattegat belong to two different stocks.

The Working Group again decided this year to assess the Kattegat
and the Skagerrak cod separately.

some additional tagging results were presented to the Group from
Sub-divisions 22, 23, and 24 and the Kattegat by Bagge (pers.
comm.). Those results indicate an insignificant migration from
the Western Baltic to the Kattegat. There seems, however, to be
an extensive migration from Sub-division 23 (the Sound) +to the
Kattegat in the last and first parts of the year, possibly a
spawning migration.

2.3 Stock Assessment - Kattegat
2.3.1 Catch _at age

Catch in numbers at age by gquarter were supplied from Denmark and
applied on Danish and Swedish quarterly catch figures for both
1985 (final) and 1986 (preliminary) Table 2.6. No age distri-
butions were presented for the Danish by-catches, and these were
consequently not included in the assessment.

2.3.2 Weight at age

Mean weights at age in the catch are given in Table 2.7. The mean
weights in the stock were obtained from a smoothed weight-at-age
curve and refer to the beginning of the year. They are given in
Table 2.13 and were used for all years.

2.3.3 Catch per unit effort

The Swedish CPUE data were reported by Nephrops trawl and bottonm
demersal trawl (Table 2.8). The Danish CPUE data were given by
nets, seiners, and trawlers. The trawlers were separated into
size categories less than 30 BRT, 30-74 BRT, and greater than 75
BRT (Table 2.9).

Similar trends were seen in the Swedish Nephrops trawl and Danish
seiners, nets, and trawlers less than 75 BRT.

2.3.4 Fishing mortality

As in last year's assessment, the Swedish CPUE data from Nephrops
trawls were chosen for calibrating the VPA. The level of F for
1986 was selected to fit both the mean F _g to the calculated
total effort and the exploitable biomass %o the CPUE data.

The exploited biomass was approximated by multiplying the bio-
mass-at-age array by the average selection pattern. An input F of
1.75 in 1986 was in good agreement with both criteria. The corre-



lation coefficient for CPUE and exploited biomass was 0.89. For

the total effort and F ; the correlation coefficient was 0.88.
The results can be s&en in Figures 2.1 and 2 2. The increase in
total effort corresponded to an increase in from 1.49 in

1985 to 1.75 in 1986. The exploitable biomass ﬁas decreased since
1980 and appears to be at a very low level in 1986. Fishing
mortalities and estimated stock sizes are found in Tables 2.10
and 2.11.

2.3.5 Recruitment

Recruitment indices from the IYFS split into Skagerrak and
Kattegat are given in Table 2.12. From a regression of indices on
VPA 1-group data (1981-1985), the 1985 year class was estimated
at 32 million and the 1986 year class at 12.7 million fish. The
1972-1985 average recruitment is 18.5 million fish. The regres-
sion plot is given in Figure 2.3. The 1979 year class was an
obvious outlier and, therefore, was excluded from the regression.

2.3.6 Prediction

The input data for the prediction are given in Table 2.13 and the
results in Table 2.14. Stock summary graphs are shown in Figure
2.4.

2.3.7 Management considerations

Spawning stock biomass has rapidly declined to a very low level
in 1987, 5,000 t compared with about 30,000 t in the early 1970s.

Fishing mortality appears to be exceedingly high. Even with this
high level of ¥F, the catch in 1987 is not predicted to be more
than 9,000 t, which is the same as the 1986 catch 1level. The
agreed TACs for 1986 and 1987 are 17,000 and 15,500 t, respect-
ively.

The catch in 1988 is predicted to be 15,000 t provided that fish-
ing mortality remains at the present level.

The large 1985 year class will contribute to the spawning stock
in 1988 and build it up to about 18,000 t.

2.4 Stock Assessment - Skagerrak
2.4.1 Catch at age

Danish age compositions given by quarter were applied to Danish
and Swedish quarterly catch data. The sum for the year was raised
to the total international catch (Table 2.15). The Norwegian
catches in the coastal area of Skagerrak were not included in the
assessment.




2.4.2 Weight at age

Mean weights at age in the Danish catches were used and are given
in Table 2.16. Mean weights at age in the stock were arrived at
by smoothing the catch weights (Table 2.19).

2.4.3 Catch per unit effort

Danish and Swedish data series on CPUE were updated for 1986
(Tables 2.8 and 2.9). The patterns of variation in CPUE are
illustrated in Figures 2.5 and 2.6.

The basis for the Danish data series (logbooks) was about 10% of
the Danish catches of cod in 1983-1985, while the logbooks in
1986 covered over 50% of the catches, Due to this change in sam-
pling size, which probably made the CPUE data less comparable,
the Working Group decided not to use the Danish CPUE data.

The Swedish CPUE data from demersal cod trawl and Nephrops trawl,
shown in the text table below, were combined and used for tuning
the VPA.

Year 1978 1979 1980 1981 1982 1983 1984 1985 1986

CPUE 19.02 27.32 31.50 38.08 39.56 26.79 19.37 19.66 15.96

2.4.4 Fishing mortality

The VPA was calibrated to the Swedish CPUE data and the calcu-
lated total effort. The input Fs were chosen so0o that the mean
Faq fitted the total effort series and the "exploitable biomass"
fltged the CPUE data.

The fishing mortality for 1986 had to be increased by about 60%
over the 1985 value in order to get a close fit. The correlation
coefficient for CPUE and exploited biomass was found to be 0.84
(Figure 2.7) and the correlation coefficient for F and total
effort was 0.39 (Figure 2.8).

Fishing mortalities and stock sizes are shown in Tables 2.17 and
2.18.

2.4.5 Recruitment

The IYFS indices for the Skagerrak regressed against 1-group cod
from the VPA (Figure 2.9) were used to estimate the 1985 and 1986
year classes.

The 1985 year class appears to be almost twice the average (32.50
million), whereas the 1986 year class (11.4 million) is well be-
low the 1978-1986 average (18.9 million).



2.4.6 Prediction

Input data for the prediction are found in Table 2.19 and the re-
sults in Table 2.20. Stock summary graphs are presented as Figure
2.10.

2.4.7 Management considerations

Spawning stock biomass will drop to a minimal 8,000 t in 1987,
compared to an average (1978-1986) of about 20,000 t. It is, how-
ever, predicted to increase to 18,000 t in 1988. Fishing mor-
tality 1is at the same high level as in the Kattegat.

A continuation in 1987 of the 1986 exploitation rate would give a

catch of 18,000 t. The agreed TAC is 22,500 t for 1987. The ex-
pected catch in 1988 will then be 22,000 t.

3 HADDOCK

3.1 The Fishery

Table 3.1 shows the landings of haddock from Division IIIa for
the years 1975-1986. Landings of haddock from Division IIIa
dropped from 9,300 t in 1985 to 4,500 t in 1986, the lowest catch
recorded in the period 1975-1986.

3.2 Stock Assessment

3.2.1 Catch at age

Catch-at-age data are available for the Danish landings for the
period 1981 - 1986. The age composition of the Danish landings,
which contribute above 90% of the international catch, was raised
to the total catch. The catch-at-age data are shown in Table 3.2.

3.2.2 Weight at age

Weight-at-age data were available for the catches in the period
1981-1985. Average weights at age for the period 1981-1985 were
used in each of these years, whereas the annual weight-at-age
data were used in 1986, The data are given in Table 3.3.

3.2.3 Catch per unit effort

Catch-per-unit-effort data were available from the Danish fishery
for +the period 1983-1986 (see text table below). The information
was obtained from logbooks covering about 10% of the landings in
1983 and 1984, 20% in 1985, and above 50% in 1986. The CPUE in
terms of catch per fishing day in the main fishing season (second
half of the year) suggests large changes in biomass from 1983-
1986.




Year 1983 1984 1985 1986

CPUE 0.52 0.73 1.75 1.00

The time series is, however, very difficult to interpret because
of the different coverage in 1983-1985.

3.2.4 Recruitment

The recruitment index from the 1985 IYFS survey is shown in Table
2.12. The indices cover the period from 1980 when the GOV trawl
has Dbeen used. No age determinations are made on haddock in this
survey, and the index is, therefore, based on all haddock less
than 20 cm.

3.2.5 Fishing mortality and results from VPA

A separable VPA was done on the catch-at-age data for 1981-1986
(see Table 3.2). These runs indicated that it was reasonable to
assume terminal selection of S = 1, i.e., constant selection from
age 3 and older ages. The input fishing mortality in 1986 was
selected to produce constant fishing mortality in 1985 and 1986.
The CPUE data suggest a marginal decrease in total international
effort of 6% from 1985 to 1986.

The terminal fishing mortalities as estimated from the separable
VPA were used as input to a VPA. The estimated fishing mor-
talities are shown in Table 3.4 and the estimated stock sizes in
Table 3.5.

Fishing mortality has remained constant at a relatively high
level through the period 1981-1986.

It appears from Table 3.5 that the high catches in the period
1981-1983 were caused by the very strong 1979 year class. This
year class contributes only little to the catches in 1984 and
thereafter. The 1984 year class appears to be very weak and this
has caused very low catches of 2-group haddock in 1986; conse-
gquently, the catches have dropped from 1985 to 1986.

The spawning biomass has been declining since 1981. It is, how-
ever, not possible to judge whether it is lower +than in the
period 1975-1980 when catches were around 7,000 t.

3.2.6 Prediction

The recruitment estimated by the VPA shows no correlation with
the IYFS index. The strength of the 1985 and 1986 year classes
cannot, therefore, be predicted. Assuming average recruitment by
these vyear classes, the catches in 1987 are expected to remain
low at 5,000 t, far less than the TAC of 11,500 +. Landings in
1988 will increase to 6,000 t provided fishing mortality remains
at its present level.



4 WHITING

Landings of whiting increased in 1986 to 16,400 t from 13,400 t
in 1985 (Table 4.1). Landings remained rather stable around
14,000 t in the period 1982-1985, but in 1986 increased towards
the average of 20,500 t in the period 1975-1985.

There are no biological samples available and no analytical
assessment can be made,

The IYFS index is shown in Table 2.12. The 1987 index is the
highest on record, thereby suggesting a strong 1986 year class.
The index series since 1974 has proven to be a poor predictor of
catch., For the gadoid species in general, the Working Group is
more confident in the IYFS data since 1980 when the GOV trawl has
been used. As this series is extended, it is possible that the
IYFS index can be used for prediction purposes.

However, no prediction can be made of the catches in 1987 and
1988, except that the IYFS information suggests +that the catch
will increase above the present low level provided fishing effort
remains constant.

5 PLAICE
5.1 The Fishery

5.1.1 Landings from the Skagerrak

The landings from the Skagerrak are shown in Table 5.1 for the
period 1972-1986. No information on the landings by the Nether-
lands 1in 1986 was available and it was, therefore, assumed that
the Dutch gquota of 2,170 t had been fished.

The landings continued to increase from 12,321 t in 1985 +to
13,117 t in 1986. The catch levels in 1985 and 1986 were the same
as in 1977-1979. The estimates of the total landings have, how-
ever, been very uncertain in recent years because of the lack of
accurate catch statistics from the Netherlands.

5.1.2 Landings from the Kattegat

The landings from the Kattegat are shown in Table 5.2. The catch
has decreased from 3,386 t in 1985 to 2,658 t in 1986 and is the
lowest catch observed in the 1980s. The level is only 1/4 of the
catch level in the 1970s.

The total catch of plaice from the combined areas (Division IIIa)
is shown in Table 5.3. The quarterly breakdown of the Danish
catches from the Skagerrak and the Kattegat 1is shown in Table
5.4, The reduction in the landings from the Kattegat is mainly
caused by the decrease in the landings in the fourth quarter.



5.1.3 Stock identity

Investigations of meristic characters (and finrays) of O-~group
plaice (Nielsen and Bagge, 1985) suggest that the southern part
of the Kattegat consists of a mixture of three components: Belt
Sea component, a Skagerrak component, and a less important Sound
component. Bagge and Nielsen (1986) showed a drastic decrease in
the abundance of plaice in the Belt Sea (roughly by a factor of
30) from the 1960s +to the 1980s. Therefore, the Belt Sea com-
ponent seems not to be able to supply the "Kattegat plaice" any
longer and may explain, in part, the drastic decrease in catch,
SSB, and recruitment in the Kattegat.

Therefore, a Danish investigation of meristic characters and
growth of Jjuvenile and adult plaice in the Kattegat was started
in 1986.

Preliminary results presented in a working paper to the Working
Group indicate that the fishery in the Kattegat is mainly based
on the Skagerrak component. If the continued investigations show
that the fishery mainly exploits the Skagerrak component, and the
abundance in the Belt Sea still remains very low, the Belt Sea
component will then have little influence on the Kattegat fish-
ery. In this case, the Working Group will consider a combined
(skagerrak and Kattegat) assessment in the future.

5.2 Stock Assessment for the Kattegat

5.2.1 Catch at age

Age data were available for the Danish landings and were raised
to the total 1landings. The catch in numbers for 1975-1986 is
given in Table 5.5.

5.2.2 Weight at age

Weight-at-age data were available for each of the years 1978-1986
(Table 5.6).

In the 1986 Working Group report, the lack in growth in 1983 and
1984 was mentioned. The weight-at-age data from 1986 look very
similar to the weight-at-age data for the Skagerrak plaice (see
Section 5.1.3). The lack of growth in 1983 and 1984 seems to be
connected with a drastic decrease in the abundance of the bottom
fauna fcom 1982 to 1983, both in terms of number per square metre
and number of species. The decrease was about one third of the
1982 figure (Hesplop, 1986).

5.2.3 Recruitment

The relationship between VPA 1-group and Petersen young fish
trawl survey index is shown in Figure 5.1 and Table 5.7. Applying
log-log regression, estimates of the 1984 and 1985 year classes
were obtained:



1-group in 1985 = 16 million
1-group in 1986 = 19 million

The 1984 and 1985 year class are slightly above the mean recruit-
ment for the period 1980-1984 (13 million), but the recruitment
level is still a factor of 2 - 2.5 below the mean recruitment for
the period 1975-1980 (40 million).

5.2.4 Catch per unit effort

CPUE data were available for 1983-1986 from +the Danish logbook
system and from Sweden from 1980 onwards.

The Danish CPUE was given as.average catch in kg per fishing day
for different gears. Data are available for seiners, nets, and
the +trawlers. The trawlers were separated into two groups: one
less than 30 BRT and one more than 30 BRT. The Danish CPUE data
are given on a yearly basis in Table 5.8.

The Swedish CPUE was given as average catch per hour for Nephrops
trawlers and for Swedish demersal trawlers on a yearly basis. The
Swedish CPUE data are given in Table 5.9.

Figure 5.2 shows, on an annual basis, the Danish seiners, the
Swedish Nephrops trawlers, and the Swedish demersal cod trawl.
The CPUE trend for the Danish seiners and the Swedish Nephrops
trawl were very similar. The Swedish demersal cod trawlers dif-
fer, however, from this trend.

The most important gear in the Danish plaice fishery is the
seiner. The catch from the seiners constitutes 60% of the plaice
catch. The Danish trawlers seem not to have a directed fishery
for plaice in the Kattegat. The trawlexrs below 30 BRT caught
about 30% and the group above 30 BRT caught about 10%. The gill-
net fishery constitutes only 5-6% of the catch.

The Working Group, therefore, decided to use the Danish seiner,
the Swedish Nephrops, and the demersal cod trawl effort.

The data were combined (standardized +to the same unit and
weighted by the catch). The combined CPUE data are shown in Table
5.10.

5.2.5 Fishing mortality and natural mortality

The Working Group decided to select input fishing mortality which
would give an agreement between exploited biomass and CPUE. The
exploited biomass was calculated using an average exploitation
pattern as estimated from separable VPA. The best fit between ex-
ploited biomass and CPUE was obtained from an F of 0.48 (Figure
5.3). The years 1980 and 1981 do not fit the selection, but the
Working Group placed more confidence in the CPUE for the period
1983-1986 where the Danish and Swedish data are combined. Figure
5.3 also shows the relation between F and effort.

Using this set of input values for F, the exploited biomass and
CPUE was examined, and VPA showed an increase from 1984 to 1985.



From 1985 to 1986, the exploited biomass decreased (Table 5.11).

Natural mortality was assumed to be 0.1.

5.2.6 Results from the VPA

The fishing mortalities and stock sizes are shown in Figure 5.4
and Tables 5.12 and 5.13.

The recent spawning stock is still at a very low level (average
for 1981-1985 of 8,500 t). In 1984 and 1985, the spawning stock
was average, but from 1985 to 1986, the spawning stock decreased
to 6,600 t.

5.2.7 Prediction

A prediction was made assuming that the exploitation pattern in
1986-1988 will remain unchanged compared to the 1986 pattern.

The mean weights at age for the most recent years (1984-1986)
were applied in 1987-1989.

The spawning stock consists of fish 3 years and older.

It was assumed that recruitment will remain at the same low level
as at the beginning of the 1980s (mean recruitment for 1980-1984
was 13 million).

The input data are given in Table 5.14 The catch options are
shown in Table 5.15.

5.2.8 State of the stock

The assessment shows that the biomass of the plaice stock in the
Kattegat has been at a constant low level since 1981. However,
the stock size in recent years is only one third of the level ob-
served around the 1970s (21,100 t in 1975-1978). This seems to be
caused by reduced recruitment since the late 1970s. Recruitment
in 1985 and 1986 increased slightly, but is still below the mean
recruitment in the period 1975-1980 by a factor of 2.

with unchanged F in 1987 and 1988, the SSB will be at the same
level, 8,000 t, and the catch in 1988 will be 3,700 t. The in-

crease in catch will be based on the 1984 and 1985 year classes
being above the mean recruitment in the period 1980-1984.

5.3 Stock Assessment for the Skagerrak

5.3.1 Age distribution

Catch-at-age data were available from the Skagerrak for 1978-1986
for the Danish landings and were raised to the assumed total
landings. The catch in numbers is given in Table 5.16.
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5.3.2 Weight at age

Weight-at-age data were available since 1978 and are shown in
Table 5.17.

5.3.3 Recruitment

No recruitment survey on O-group and 1-group was carried out.
Therefore, no information on recruitment is available.

5.3.4 Catch per unit effort

Catch-per-unit-effort data were available from the Swedish
Nephrops trawl and the Swedish cod trawl from 1980 onwards (Table
5.9). The CPUE data from Denmark were available from 1983 onwards
(Table 5.8).

Figure 5.5 shows CPUE plotted against years, and it seems that
the trend in the Swedish data differ from that of the Danish
seiners. The Danish catch constitutes about 80% of the assumed
total Skagerrak catch. The Danish CPUE were separated by gears
and the trawlers were separated into size categories to less than
30 BRT and above 30 BRT. The seiners constitute 60% of the catch
and are mainly directed to plaice throughout the whole year.

The Working Group decided to combine the two Swedish CPUE series
and the Danish seiners. (All the data were standardized and then
weighted by the catch.) The combined CPUE are shown in Table 5.18
and an increase in the CPUE from 1983 onwards can be seen.

The exploited biomass from a trial VPA plotted against CPUE is
shown in Figure 5.6, and a line fitted by eye through the origin
shows the exploited biomass in 1985 and 1986 to be on a level of
17,000 t. The F value was fitted +to agree with the exploited
biomass (Table 5.11) in 1985 and 1986 on a level of 17,000 t.

The Working Group decided to use this F in spite of no agreement
with the estimated effort series. But the increasing trend in the
F values in the most recent years is also observed in the effort
data (Table 5.11).

5.3.5 Results from the VPA

Results of the VPA are shown in Tables 5.19 and 5.20. SSB appears
to have increased from 1982 to 1985 and decreased from 1985 +to
1986, Dbut the level of SSB seems to be higher than at the begin-
ning of the 1980s.

5.3.6 Prediction

No information on recruitment was available. Assuming mean re-
cruitment, the spawning stock in 1987 will be at an average level
(1978-1986), and the catch in 1987 is expected to be about 10,000
t. In 1988, the catch is expected to remain at the same level as
in 1987, provided fishing mortality remains at its present level.
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6 SOLE

Even though the terms of reference did not include a request for
an assessment of the sole stock in Division 1IIIa, the Working
Group looked at the recent development in this fishery.

In 1986, the fishery was restricted by a precautionary TAC and a
working paper prepared by the Danish Institute for Fishery and
Marine Research was presented to the Group. This paper utilized
the recruitment data which were available from the young plaice
surveys (see Section 5.2.3) to establish a SHOT prediction of
sole landings in Division IIIa.

6.1 Landings

Landings of sole from Division IIIa are shown in Table 6.1 and
Figure 6.1. Landings show relatively large and "slow" variations
as one would expect from a fishery exploiting many age groups.
The landings reached a maximum of 815 t in 1977 and decreased to
the long-term value of 400 t at the beginning of the 1980s. Since
1982, the landings increased and reached an estimated value of
800 t in 1986. The actual catches in 1986 are unknown, since no
catch data were available from the Netherlands. Assuming that the
1986 catch of the Netherlands is at the 1985 level (150 t), the
estimated catch in 1986 is around 800 t.

The majority of the landings are taken in the Kattegat.

6.2 Catch at Age

Catch~at-age data were available from the Danish landings in
1984, 1985, and 1986. These age compositions were raised to the
total international catch (Table 6.2).

6.3 Weight at Age

Weight-at-age data are available from the Danish 1landings in
1984, 1985, and 1986. The data are shown in Table 6.3.

Table 6.4 shows +the age distribution of the catch in t of the
relative weight of the age groups. It appears that age groups 2-
10 all contribute significantly +to the catches. The most im-
portant are age groups 3-6 which contribute 60-70% of the total
catch.

6.4 Recruitment

A recruitment index has been obtained from the Danish young
plaice survey. The index of plaice from this survey has been used
in Section 5.2.3. The survey covers the Kattegat, which 1s the
main area of distribution of sole in Division IIIa., Data on sole
catches in the survey are available for the years 1960-1973,
1980, and since 1984, The survey series was discontinued for a
number of years, but in the reported period, the same gear and
methodology have been applied.



The recruitment index for 1-group sole is given in Table 6.5.

The recruitment by the 1979, 1983, and especially the 1984 vyear
classes 1s very strong. The 1985 year class appears to be poor.
The 1983 year class shows up as 2-group in the catches in 1985
and as 3-group in 1986. This strong year class is the main reason
for the increased catches in 1986.

6.5 Exploitation

The age composition data being available for only three years do
not allow an assessment to be made. A catch-curve analysis on the
average age composition for 1984-1986 suggests a total mortality
of 2 = 0.5. The assumption of constant recruitment is, however,
invalidated and the result should be considered only as a rough
estimate. :

6.6 Catch Prediction

The Working Group attempted to construct a SHOT estimate utiliz-
ing the recruitment data. The age composition data in Table 6.4
show that the sole mainly recruit to the fishery at age 3. About
60% of the catch consists of 4-year-olds and older. In 1985 and
1986, +this fraction is lower than 60%, but it is expected to be
lower than usual because of the good recruitment to the fishery
by the 1983 year class.

The SHOT estimates then become:
Y(t) = 0.6 x Y(t-1) + a x R(t-2)
Y(t) ~ catch in year t

R(t-2) « recruitment index of 1-group sole in year t-2
(which will recruit as 3-group in year t).

The estimated formula becomes:

Y(t)

1}

0.6 x Y(t-1) + 60.5 x R(t-2)

The predicted and actual catches of sole in Division IIIa are
shown in Figure 6.2,

The estimated formula is very dependent on the 1986 value which
has the exceptional recruitment.

The estimated catch in 1987, using the formula, is 1,580 t and
assuming this catch in 1987, the 1988 catch will be 1,060 t.

The recruitment index and, therefore, the predicted catches in
1987 and 1988 are beyond the range of values previously observed,
and they are very uncertain.



However, both the age composition of the catches and the recruit-
ment surveys show good recruitment to the sole stock in recent
years, and catches in 1987 and 1988 are likely to remain at or
even exceed the 1986 level of 800 t.
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Table 2.1 Cod landings from the Kattegat, 1971-1986 (t).

Year Denmark Sweden Fed.Rep. of Germany1 Total
1971 11,748 3,962 22 15,732
1972 13,451 3,957 34 17,442
1973 14,913 3,850 74 18,837
1974 17,043 4,717 120 21,880
1975 11,749 3,642 94 15,485
1976 12,986 3,242 47 16,275
19717 16,668 3,400 51 20,119
1978 10,293 2,893 204 13,390
1979 11,045 3,763 22 14,830
1980 9,265 4,206 38 13,509
1981 10,673 4,380 284 15,337
1982 9,320 3,087 58 12,465
1983 9,149 3,625 54 12,828
1984 7,590 4,091 205 11,886
19852 9,052 3,640 14 12,706
1986 6,930 2,054 94 9,078

1Landing statistics incompletely split on the Kattegat and
the Skagerrak. The figures are estimated by the Working
Group.

2 —
Preliminary.

Table 2.2 Cod landings from the Skagerrak, 1971-1986 (t).
Open Skagerrak Norwegian Fjords

Year

Denmark Sweden Norway Others Total Norway
1971 5,914 2,040 1,355 13 9,322 -
1972 6,959 1,925 1,201 22 10,107 -
1973 6,673 1,690 1,253 217 9,643 =
1974 6,694 1,380 1,197 92 9,363 -
1975 14,171 917 1,190 52 16,330 -
1976 18,847 873 1,241 466 21,427 -
1977 18,618 560 N 675 19,853 =
1978 23,614 592 - 260 24,466 1,305
1979 14,007 1,279 - 213 15,499 1,752
1980 21,551 1,712 402 341 24,006 1,580
1981 25,498 2,835 286 294 28,913 1,792
1982 23,377 2,378 314 41 26,110 1,466
1983 18,467 2,803 346 163 21,784 1,520
1984 17,443 1,981 311 156 19,891 1,187
19851 14,521 1,914 193 - 16,628 990
1986 18,424 1,505 174 - 20,103 917

1Preliminary.
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Table 2.3 Cod landings from Division IIIa - the Kattegat
and the Skagerrak, 1971-1985 (tonnes).

Year Denmark Norway1 Sweden Others Total
1971 17,662 1,355 6,002 35 25,054
1972 20,410 1,201 5,882 56 27,549
1973 21,586 1,253 5,540 101 28,480
1974 23,737 1,197 6,097 212 31.243
1975 25,920 1,190 4,559 146 31.815
1976 31,833 1,241 4,115 513 37,702
1977 35,286 979 3,960 726 40,951
1978 33,907 1,442 3,485 464 39,298
1979 25,052 1,745 5,042 235 32,074
1980 30,816 1,982 5,918 379 39,095
1981 36,171 2,073 7,215 578 46,037
1982 32,697 1,730 5,465 99 39,991
1983 27,616 1,765 6,428 217 36,026
1984 25,033 1,458 6,072 361 32,924
19852 23,573 1,183 5,554 14 30,324
1986 25,354 1,091 3,559 94 30,098

1Mainly landings from Norwegian fijords.

2 o
Preliminary.

Table 2.4 By-catch of cod in Division IIIa by
the Danish industrial fishery.

Year Skagerrak Kattegat Division IIla
1983 4,384 2,179 6,563

1984 1,084 712 1,796

1985 1,751 448 2,199

1986 1,861 553 2,414
Note: Before 1983, by-catch was probably approxi-

mately at the 1983 level.
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Table 2.5 Danish landings of cod by quarters (tonnes).

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

Kattegat
Jan-Mar 7,010 10,899 5,949 6,839 6,314 6,392 5,865 4,627 4,813 6,001 5,223
Apr-Jun 2,093 1,960 1,822 1,996 1,037 1,318 1,256 1,683 759 940 7617
Jul-Sep 1,433 1,629 886 636 694 851 791 1,001 710 825 350
Oct-Dec 2,450 2,180 1,636 1,574 1,220 2,112 1,408 1,838 1,417 1,081 590

Total 12,986 16,668 10,293 11,045 9,265 10,673 9,320 9,149 7,699 8,847 6,930

Skagerrak

Jan-Mar 4,452 4,941 3,848 3,963 5,460. 5,912 6,042 4,133 4,775 3,296 5,243
Apr-Jun 4,124 4,071 5,671 5,143 5,297 5,758 7,171 5,895 5,623 4,310 4,713
Jul-sep 4,856 4,472 5,873 2,244 5,317 5,185 5,480 3,803 3,065 3,987 3,620
Oct-Dec 5,415 5,134 8,222 2,657 5,477 8,643 4,684 4,636 3,969 4,350 4,848

Total 18,847 18,618 23,614 14,007 21,551 25,498 23,377 18,467 17,432 15,943 18,424




Table 2.6 VIRTUAL POPULATION ANALYSIS

COD It THE KATTE3SAT (PAKT OF FISHMING

CATCH [N NUMJENS

TNV PRGN

[uid

roraL

o=

L e NEV N NN

Iorac

12?7
43213
47553
T4
251
34
27
19

11372

UNIT:

1973

>
623
216/
3954
22380
780
212
160

mn1z

1685

535
5132
6293
2132

387

’5

15

1277¢

thousands

1974

591
4250
6945
4545
1558

3549

-3
31

13515

1980

4350
1/ 64
2901
1414

360

114

12
10

700y

1975

1138
3610
29lo
3¢51

u5 1

429

4y
17

11111

AREA I11IA)

1776

166
4459
6933
1835
1059

257

152

52

14942

2214
(008
4942
4G 2
376
13¢
162

153406

1978

601>
2551
2104
G135
n3
99
“

11920

1979

15>
3161
6116
991
11159
250
11
47

K

1750

552
1517
5454
3347

358

550

120

35

11543

1931

328
391¢
2578
4026
1588

146

93
78

12555

1982

340
5196
522
2145

677

435

113

36

11169

8l



Table 2.7 SUM OF PRODUCTS CHECK

COD Ti THE KATIESAT (PART OF FISHING AREA [11A)
CATESINY: TOTAL

MIAW SEIGHT AT ARE IN THE CATCH ULTT: kilograwm
2701 1”7 1973 1974 1975 19¢ 6 1970 1978 1909 1940 1931
1 L9379 .699 .69y L09Y 699 699 Oy L6979 Ak L6971 L0604
2 « 359 - 880 - U8 - 8310 - 380N - 380 . 880 . 530 L8608 L3738 L9y
3 1.059 1.06Yy Taoy T.U6Y l.009 T.Nos 1a{iny 1170 1.080 =951 Ta12>
% 1.673 1.673 1.675 T.0475 1.675 T.675 T.603 1.690 T.590 1.440 T.652
5 2.518 2.51¢ 2.51% Z.%7¢0 2514 2.51% 2.5135 2.8 60 Z2.215 2.b6/0% 2.U70

o] 3.5553 5.553 5.553 3.55% 5.553 3.553 5.555% 4,120 3,542 3.157 3.552
7 5.340 S.341) 5.340 5.340 5.540 Sa340 5.3540 5.180 504 3.526 4.420
ut Hh.ob35 6,535 6,655 6,635 0.6355 6,655 6.6355 5.5 N0 6.1uU1 6,903 L S44

19243 1924 198 Ty Ry

1 -595 L7111 - 600 L0717

2 752 L745 Lr3Y .1Ns

3 1.129 T.135 «9%0 Tachs

4 T.943% 1.657¢ T.614 T.955

5 35.34% 2.79% o505 2.956

6 5.741 s.n72 4 0V 4,038

14 5.3101 5.2¢5 [ 10y

S+ 6,325 7,442 7,155 1290

61l
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Table 2.8 CPUE data by gear type for the Swedish cod
fishery expressed as average catch (kg)
rer hour.

Skagerrak Kattegat

Year
o] £ c/t [ £ C/f
(t) (hrs) (t) (hrs)

Bottom trawl

1978 86 3,511 24.5 1,151 13,436 B5.6

1979 104 3,670 28.4 1,771 12,230 144.8

1980 263 6,644 39.6 1,715 14,866 115.4

1981 318 7,297 43.6 1,750 12,454 140.5

1982 462 8,178 56.5 1,579 10,443 151.2

1983 329 8,478 38.8 2,371 17,311 137.0

1984 371 11,991 30.9 1,829 19,168 95.4

1985 392 13,168 29.8 1,193 14,112 34.5

1986 347 11,977 29.0 933 13,157 70.9

Nephrops trawl

1978 572 31,450 18.2 726 11,471 63.3

1979 936 34,419 27.2 1,142 13,735 83.2

1980 1,287 42,987 29.9 972 14,137 68.7

1981 1,619 43,785 37.0 884 13,871 63.7

1982 1,384 40,815 33.9 603 14,270 42.2

1983 1,239 52,536 23.6 485 11,739 41.3

1984 1,077 69,779 15.4 398 13,718 29.0

1985 1,149 70,864 16.2 558 13,090 42.6

1986 736 74,913 9.8 367 16,240 22.6

Table 2.9 CPUE data by gear and size categories for the Danish cod fishery expressed as
catch (kg) pexr fishing day. Catch (C) expressed as tonnes and effort (f) as
days.

< 30 BRT 30 - 74 BRT > 75 BRT Danish seine Nets
Yeaxr
C £ CPUE C £ CPUE C £ CPUE C £ CPUE c £ CPUE
Kattegat

1983 1,436 3,515 408 372 1,084 343 25 51 490 584 1,563 374 39 216 180

1984 1,685 4,510 374 454 1,375 330 63 43 1,465 732 1,852 395 26 220 118

1985 1,552 2,687 578 674 887 760 40 110 363 458 522 877 11 25 440

1986 1,570 3,169 495 1,075 1,432 751 130 158 825 662 1,343 493 35 140 250

Skagerrak

1983 376 2,245 167 364 1,322 275 170 566 300 177 520 340 148 188 787

1984 523 3,058 171 634 3,053 208 236 937 252 659 1,996 330 358 701 511

1985 361 2,094 172 730 2,752 265 352 1,287 274 310 716 433 206 449 459

1986 915 3,627 252 2,215 4,737 468 1,045 1,778 588 2,184 3,784 577 2,418 2,560 944




Table 2.10 VIRTUAL POPULATION ANALYSIS

COD TN THE KATIEGAT (PART OF FISHING AREA TIIA)

FISHING MORTALITY COEFFICIENT UNIT: Year-i WATURAL MORTALITY COEFFICIERT = .20
1702 1973 1904 1975 1576 1907 1976 1979 1950 1941
1 Lan .00 .02 .01 .02 Lo .0 .02 A .2
2 .28 04 4o .1y 20 .52 .32 .2n RE AR
3 Y .26 e .65 .61 .87 s .62 .02 .58
A YA T 1.54 .93 1.2% 1.9 L0y .73 .36 1.47
) -55 1.64 .08 <1 Lan 1.5 .97 .92 YA 1.15
4 Y 1.HT T.5¢ A 79 1.04 1,43 .62 111 .59
7 .55 .82 .95 .on q.2n 1.20 .90 .73 a0 .95
BT .55 L L9 .94 1.20 1.2n Ly .73 L &n .95
¢ 3= )y .38 1.5 1. 14 T8 .38 1.9 .4 .72 81 .95
C 5= 0)4 .55 .72 95 .74 .72 1.05 .75 . 66 .1 1.02
1954 1945 1986 19/72-45
1 .01 .12 MR Rk .Ne
2 .56 LY A3 L3
5 .90 1.42 1.24 .75
4 1.¢3 1.66 1.9¢ 1.14
5 i.26 1.20 1.9¢ 1.04
) 2.3 1.65 1.9 1.25
7 Tosn 1.50 1.92 1.02
A+ 1,50 1.50 1.97 1.ne
C 5= &)y .57 1.4% Tats
C 3= )y 1.1 1.47 Tobo

Lz



Table 2.11

COD 1IN THE KATIEGAT (PART OF FISHTAG

AIJiNASS TOTALS

ALL VALUES ARE GITVEN FOR 1 JANUARY

NV

[

TUTAL NO
S+s 40
TOT. AL
SPSs aron
EXPLOITED
B%OMASS

+ N O S

&z

TOTAL NO
SPSs NO
TOT.RIOA
SPS BIOM
EXPLOITED
BIOMASS

1972

22857
16934
15239
6365
< N1
cr6
24 5
98

65876
2004 3
57759
35545
32641

19364

119145
1>A34
35414
2523
425
103
41

S e
«

338552
11936
30443
14554
14127

UNTT:

1973

15537
18665
10489
75¢5
303y
233
412
31

57012
22812
5545%
354N3
34861

1035

6941
820
5954
2897
60u
9y
11
21

28343
12582
24629
15402
13667

VIRTUAL POPULATION ANALYSIS

UNTT:

tonnes

1974

30290
12716
14717
56359
2677
4317
125
5¢

57701
2L069%
55574
53342
30246

1044

53047
5065
4415
1774

452
160
15

15

45522
6317
27480
8802
8146

thousands

1975

25992
24266
6001
5bhe
1419
824
26

35

65075
1481¢
50559
2le?7
23594

g
27154
2566
1446
213
54

18

3

AREA TIIA)

1976

11114
21111
16616
2307
1698
502
293
31

54491
22266
49001
29222
26830

19¢2-i35

18519
15758
16591
4665
1435
510
163
G4

1977

29567
8950
13299
7359
674
629
21¢
158

6034%
22351
49508
2995¢
26702

1978

25449
24200
5334
4544
1653
116
131
130

59656
120901
45310
17820
20186

1979

ET
19119
14414
20191
1878
541
23

99

49004
19045
42029
24646
22739

1930

14451
3683
12607
6353
827
613
257
69

44000
20&86
405069
27797
24641

1981

17156
1151/¢
5922
5627
22Nn3
357
165
138

L2386
14413
3¢520
21479
21740

19853

19876
16337
8584
1839
348
264
87

39

L7173
10960
34042
13662

13505

(A4



Table 2.12 Indices of O-group cod from the Norwegian
Skagerrak coast and 1-group cod, whiting, and
haddock in Division IITa from the International
Young Fish Survey.

Year Cod ) Whiting Haddock
class O-group 1-group (<20 cm) 1-group (<20 cm)
1974 499 -
1978 6.1 236 -
1976 11.4 99 -
1977 3.4 392 -
1978 6.0 561 -
1979 21.4 722 40.4
1980 7.1 968 4.3
1981 5.0 630 47.7
1982 12.4 262 33.8
1983 1.9 500 7.7
1984 4.2 940 160.8
1985 20.3 1,379 57.0
1986 4.5 2,178 250.6
Yearx Kattegat skagerrak
class Cod - 1-group (<25 cm) Cod - 1-group (<25 em)
1979 386 79.3
1980 42 18.3
1981 126 36.4
1982 113 32.0
1983 49 23.5
1984 18 17.8
1985 229 82.3
1986 48 15.0

1 \
Norwegian survey.




24

Table 2.13

List of input variaoles far the ICES prediction orogran.

CNOD IN THE KATIEGAT (PART OF FISHTING AREA TIIA)
The reference F is the w23an F for the aga group ranye from 3 to

The Auaber of resruits paer y2ar is as tollows:

Yasp Tecruite ant
193y 1274000 .
1988 135000
1932 135010.0

pata are printed in the foallowiny units:

Number ot Tish: thousands
Wweight oy age Jroup in the catch: Kkiloygram
Weight by aqge Jroup in the stock: kilogram

Stock pionass: tonnes

Crtch wedioht: tonnes

tm et ————————— tmm—————— F o —————— tmm——————— tmm——————

H H t fishingi naturall waturity! weight ini weiy
i ngel stock sizel pattern) mortality oyivel the catchi the
tmmm et e —————— L D e Lt bmmmmm— e} e ——————— tmm———
i 1 1270000 nN2. 200 003 L6405

H 24 27154 .00 3710 <204 - U0t NYE-1:H

i 30 2506.0) 1.24) .20 1.003 1.1154

i 41 1J46.014 1.921 204 1.0014 1.63¢1

i 51 215,05 1.7240 L2010 1,000 2,616,

i hi 564 .01 1.921 - 20 1.001 3.4131

i 7 1.0 1.v2) 200

A 5.014 1.921 .20%

+

ht inji
stock,

1.0500
1.450%
2,200
51003
4.,550]
o, ne;



Table 2.14

Effects of #Aifrerent Levels of fishing wortality on
cetch, stock biomass and Spavwring stock bicaass.

COD IV THE XATTEGAT (PART OF FISHTHG AREA TIIA)D

—————————————————————————————————————— e e e et
Year 108/ ' Year 1934 :
—————— +—~-—---—+—-~-—---—+—-——--+---—~+--————+——-—---—+——-——--——+-——-—-+
rat.i stocki sp.stock: Vo otac-i refl stock: sp.stock, H
Fi Giowass! hic H i biomass! cijomass: catcht
—————— R it R e T PG
T4 30, 51 2 .00 N0 340 ° 134 N
H i H H <1 <180 H i 24
' | | 1 L2 2351 ' H 51
H H | H whi YAt i H 3
| i H H L00 1.05, ) H 111
i i i H <81 1.401 ' H 154
H H H V1.0 1.7s { H 151
H ' H H T.¢4 2. 1M ' H 104
H H 1 vooT.an 245, ' i 1814
H H H H 1.0 2..3014 i H 194
H : i - S B i i 20,
H H H ' 2.01 3.501 i H 211
—————— +---——~—-+----—--—-+——----+—~—--+-—-—~*+—-—---—-+----—--—-+——-——-+
The data unit of tne biowass anad *tne caten is 1090 tonnes.
The soawning stock biomass 4is given tur 1 January.
Tne retarence F i3 the ean F for the agea qgroup range trom 3 to 6

stock.

SP.Stock
biomass

I I Sl NN VY

CNECe NP NC &~ O

'
i

Y4



Table 2.15 SUM OF PRODUCTS CFECK

Cob IN THF QKAQERRA( (PAHT OF FISHING AREA IT1IA)
CATESGKY: TOTAL

CATCH INM NUIIERS UNIT: taocusancs
13¢5 1679 1960 151 T8 1265 1986 19 1”S 1986
1 4557 [5¥4 100 539 180 171 241 928 5455
2 1ire 4325 6592 iTusn Lbb 60z nev 5156 4101
) 2549 2950 4521 6ele o053 s3cet STy 20105 3441
4 175 430 1r4y 1169 2009 160y 51 50 1743
5 132 202 549 38 242 29( Faa1v] 2ny¢ S4¢
A 1656 34 4 44 175 &5 4t 124 en.
14 44 35 3¢ 49 i3 5¢ 22 35 39
3t 57 2n 11 [} 27 69 17 Y 21
TOTAL 19612 34690 14 64 19177 14707 13244 11655 1086 15010
A2 SUP 234016 13124 25110 29507 2Yr¢S 225r¢6 2 ee 17611 z1142
BINO-IT . 24450 15429 24000 238915 26110 21484 19591 16628 20103
(F/A) kS 1% 114 Yo FE& Yé “o Yy 24 95

Table 2.16 SUM OF PRODUCTS CHECK

COD I. ThHE SNAGERRAK (PART UF FISHING AKEA IIIA)
TATESGRY: TOIAL

MZAi AESTGHT AT AGE IK THE CATCH UNTE: kilcgram

19278 1979 1960 Ty ¥ 1982 T9RS 1764 19 ¥5 1786

1 .5972 .509¢6 lhu <019 056 590 “Ob( -649 LG5
2 .A50N 60 T.146 .72 T.e¢04 .07 T.150 1.094 1.153
5 1.394 1.394 Tabrit To4Ne 1.3065 TG/ dalrls PR e 2.340
4 3.AY° 5.498 5.54¢ 5,714 I dip S5 L8510 5.016 5.537 2.056
5 5.510 5.570 b.8565 Sl 64107 5.751 5.505 Sabr2 bar )7
6 7.193 7.N93% B.Y3e 9,491 5,91 .07 A A 7ol 7.55%
i 7.5064 7.3064 &a501 5.514 DalSK .56 10.519  17.45% C.T064
+ R 9. By TLO¥S 13.0Y4A 12,455 11,965 12,856 12,854 AT

9C



Table 2.17 VIPTUAL POPULATION ANALVSIS
Cud Iid THE SKAGERRAK (PART UF FISHING AKEA IIIA)

FISAINa MORTALITY COEFFICIENT UNIT: Year-i

1978 1979 1980 1951 1982

1 .25 .02 <04 .05 -0

2 .73 b2 .46 .68 .57

3 T.06 .68 1.20 1.08 1.25

4 .80 49 1.21 1.7 1.4¢6

5 <44 - 50 -85 .65 .33

5 .69 14 .46 A 1.12

7 46 .23 «56 a4y -1

S+ Y .28 <55 b7 .7N

¢ 3= ) (5 .45 .93 E 1.6

Table 2.18 VIRTUAL POPULATION ANALYSIS
Cub IN THE SKASERRAK (PART OF FISHING AREA IIIA)

STOCK SIZE In NUMBERS UNIT: thousands

BIOMASS TCTALS UNIT: tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY

1978 1979 19380 1981 1982

1 21633 24472 31060 T4L35 1092

2 2014 13851 196406 24475 11139

3 4731 651y 7460 10174 10136

4 1528 1550 2696 1837 2825

5 557 560 ors 059 468

6 562 293 278 ebe 282

7 151 144 20¢ 1435 1553

3+ 14 126 24 138 5%

TOTAL NO 49301 473514 62062 51582 42208
SPS 0 (514 R995 113406 13072 13977
TOT.BIOM 43317 42242 54679 51013 45952
SPS 3104 19957 21534 26940 27564 30464
EXPLOITED 26250 25399 33745 36516 33399
BIOMASS

NATURAL

1983

.10
.10
Ta2>
1.24
.83
.81
.62
.62

1.04

1983

20016
13019
5140
244y
540
167
&
163

41569

3534
39649
21524
25439

MURTALITY COEFFICIENT

1Y 84

- 05
T4
1.0¢
1.04
(5
.04
.50
250

-84

16990
22116

1985

<12
.71
zs
.90
1.00
.92
.53
.55

-89

1985

9245
11023
5803
1565
554
225
33

24

23326

8053
298354
17958
21441

1756

.12
T.08
T.80
1.74
1.28

.95

56

)

Teb44

1986

316/(7
6752
4422
22176

519
106
(4
40

45846

7437
36982
18015
20367

= L2200

1975-35

-08
.65
1.05%
T.N4
.73
.81
«51
.51

1937

0
250N2
1872
598
327
118
34

39

19738-85

18931
16006
0918
1934
549
254
12¢

LT
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Table 2.19

List ot input variables for the ICES prediction progranm.,

COD I:n TrE SKAGERRAK (PART OF FISHING AREA IIIA)

The reTzrencz F is the mean F for the age group range trom 5 to 6
The number of recruits per year is as follows:

Year Rzcruitment

1927 11400.0

190 33 189N0.0

1989 18900.0 ,

bata are printed in the followiny units:

tumver of fish: thousands

Wziyht by age group in the catch: kilogram

Weight oy age group in the stock: kiloyraam

Stock viowmass: tonnes

Catch weiyht: tonnes

Fommet mm————— ———— o ————— F o ———————— tmm——————— R o ————————— +
H H i fishing! naturali waturity; weight in! weight int
v Ages stock size, pattern, uortality. njive, the catch, the stock,
b ————— o ——— Fm e ———— Fmm——————— b Fmm———— ——
' Te 11400.9, 08, 220, - U0y 656, <450,
H 25 237102 .7 651 200 L0010 1.09%1 L7N03
' 3 1872.00 1.80, .20, 1400, 1.943, 1.5510,
| 44 593,00 1,743 .20 1.00m 3.272, 5,000,
' 54 327 480, 1.2%, <2 1.00, 5.380, 4,900,
) 61 113,00 .95 200 .00 8,230, 6,700,
' 7 34.0, e 360 =20 1. 00, 9.125, ba70N0,
HEE 37.903 .86 L2000 1,008 11.612% 11.1709
Fommm ot me e Fmmmmmmnn e m—mm e 4 m - o b ——————— +



Table 2.20

Ettecis ut dytrerent levels of 7Tishinyg mortality on

cAtch, stozk Liomass And spawning stock Dinuwass.

COU In THE SKASERRAK (PART OF FISHING ARKEA IL1LAD

P e e B Lt LT TP S —— F o o e  —— —— ———————— e +
' Yrar 1495/ ' Year 1958 '
t o ———— Fm———— = m—————— F o ————— tm————— d————— o ——— F o ——— t m———————— tm————— +
v fan-, refa, stnek, sp.stock, v tac—. ref.. stock: sp.stock: '
{cor, Fi bioimassi oiovmassi catch, tori Fi biowass) wviowass, catch.
. o —— Fmm—————— tmm——————— b mm————— F o ——— tm—mm——— o —————— F m Fm—————
N O A 29, E 18, e -0, 524 15, U
. i H H i . s L1410 , 1 |
[ ' . . ' ' “d W20 I ' (a
i i H | H | b LhE0 i : 121
. ' ' ' ' ' .0y <8l ' ' 164
' H ' i H | P I I } : 190
\ ' \ f ' PR IS LR Y ' ' 22,4
| H H 1 1 I ST A ; i 251
. ' ! ' ' oo Tl4y 2002, ' ' 25,
) \ H H \ R B SO O & H | H 201
1 1] ' i ' 1 Tais 2.60. ' ' 20
| H i i H V2.0 20230 \ | 2454
o tm————— P o ——— e ————— t o ————— + o———— e tomm—————— o - e tmm———— +
The data unit of the bicmass ann the catch is 1000 tonnes.

The suavwaing stock vionass is yiven for 1 January.

Ths rueTerenca F is the wmean F for the age 2rouu range Trom 5 to 6

stock.
oiomwass,

Sp-5toCcK,
viomass:

6¢C
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Table 3.1 Nominal landings (tonnes) of HADDOCK from
Division IITa. (Bulletin Statistique.)

Year Denmark Norway Sweden Others Total
1975 5,015 122 921 57 6,115
1976 7,488 191 1,075 301 9,055
1977 6,907 156 2,4852 215 9,763
1978 4,978 168 1,435 56 6,637
1979 4,120 248 361 56 4,785
1980 7,172 288 373 57 7,890
1981 9,568 271 391 120 10,350
1982 11,151 196 396 329 12,072
1983 8,670 756 608 221 10,255
1984 7,837 321 499 30 8,687
19851 7,652 279 351 15 9,314
1986 4,092 226 148 5 4,471

1Preliminary.
?Includes Divisions IVa and IVb.

Table 3.2 VIRTUAL POPULATION ANALYSIS

HADDICK IN FISHING AREA IIIA (KATTEGAT AND SKAGERRAK)

CATCH IN NUM3ERS UNIT: thousands

1781 1982 1983 1984 19485 1966

1 50 514 1115 18 Q 51

2 I993 2299 4624 6554 8279 903

3 4962 12055 272y 4481 3637 37¢e2

4 124 1113 4006 715 1049 686

5 151 2n9 525 524 (3 250

5 34 2¢ 65 91 176 35

14 56 11 11 o 29 v

g+ 3 6 6 16 6 28

TOTAL 15940 16029 15074 12403 13504 56810




31

Table 3.3 VIRTUAL POPULATION ANALYSIS

HADUOCK [N FLSHING AREA ITIA (KATTEGA] ANU SKAGERAAK)

AEAN WEIGHT AT A5k OF THE CATCH UnIT: kiloyram
[ 1982 1985 1y &4 1v85 1966
1 L2440 200 20U 200 - 200 <350
2 AN 470 470 470 Ry 550
5 YAt 679 <079 079 L6/ 0 <760
b Y52 .95 932 .95¢ .75 1.09%06

S 1.593 1.595 1595 14595 Tab95 1.578
[ 2.13N 2.180 2,180 2,180 2,180 1.82¢&
/ 2.600 2.0600 2.600 2.000 2,000 2.400
s+ 2.7/0 2,770 .70 2,770 2.7/0 2,700

Table 3.4 VIRTUAL POPULATION ANALYSIS

HADUONCK TN FISHING AEA [TIA (KATTEGAT AND SKAGERRAK)

FUSHING MORTALLITY COEFFICIENT UNIT: Year=1 NATURAL MOKTALITY
————————————————————————————— COEFFICIENT = 0.20
1781 19142 1985 1984 1985 1986
1 . un .02 .07 .00 LOn .00
2 37 41 <4y 75 .82 53
3 1.12 1.10 1.2¢ 1.26 1.43 1.20
4 To14 -84 1.65 1.638 1.48 1.28
5 .42 1.21 1.40 1.08 .89 1.18
6 Teon .82 1.96 1.04 1.55 1.32
7 .25 .00 1.48 1.25 1.25 1.20
B+ 1.23 1.01 1.48 1.25 1.25 1.20

( 2- »5)U b3 . B8 1.35 1.16 1.19 1.10




Table 3.4 VIRTUAL POPULATION ANALYSIS

HADDOCK IN FISHING AREA IIIA (KATTEGAT AND SKAGERRAK)

STOCK SIZE IN NUMBERS UNIT: thousands

BIOMASS TOTALS UNIT: tonnes

ALL VALUES, EXCEPT THOSE REFERRING TO THE SPAWNING STNCK ARE GIVEN FOR 1 JANUARY: THE SPAWNING
STHCK DATA REFLECT THE STOCK SITUATION AT SPAWHING TIME, WHEREBY THE FOLLOWING VALUES ARE

USED: PROPORTION OF ANNUAL F BEFORE SPAWNING: - 150
PROPORTION OF ANNUAL 1 BEFURE SPAWNING: .250
1931 1982 1985 1984 1985 1986 1987
1 9226 16622 17753 190625 2952 14835 0
2 34819 7527 15525 15531 16us2 2401 12100
3 (9(8 19610 4100 6r66 5250 5704 115¢
4 1228 2130 5358 942 1573 1ner 1421
5 218 322 (53 862 144 359 234
G 1153 45 79 152 241 49 Y0
7 55 19 15 9 44 42 1
8+ 5 10 -1 24 9 43 21
TOTAL »O 55651 46285 41591 41911 26225 24520
SPS NO 25351 21291 13770 12625 123541 6832
TOT.BLO“ 255135 22846 19024 1555 14041 12822

SPS 3L0% 15202 14539 9rr? 3423 7746 5600

(43



33

Table 4.1 Nominal landings (tonnes) of WHITING from
Division IITa. (Bulletin Statistique.)

Year Denmark Norway Sweden Others Total
1975 19,018 57 611 4 19,690
1976 17,870 48 1,002 48 18,968
1977 18,116 46 975 41 19,178
1978 48,102 58 899 32 49,091
1979 16,971 63 1,033 16 18,083
1980 21,070 65 1,516 3 22,654
1981 22,880 70 1,054 7 24,011
1982 13,380 40 670 13 14,103
1983 11,519 48 1,061 8 12,636
1984 12,694 51 1,168 60 13,973
19851 12,671 45 654 2 13,372
1986 15,865 64 460 1 16,390

1Preliminary.

Table 5.1 Plaice landings from the Skagerrak (tonnes).

Year Denmark Sweden Netherlands Belgium Norway Total
1972 5,095 70 - B - 5,165
1973 3,871 80 - - - 3,951
1974 3,429 70 - - = 3,499
1975 4,888 77 - - - 4,965
1976 9,251 81 - - . 9,332
1977 12,855 142 . - - 12,997
1978 13,383 94 - - . 13,477
1979 11,045 105 - - = 11.150
1980 9,514 92 - - - 9,606
1981 8,115 123 - - - 8,238
1982 7,789 140 - - - 7,929
1983 6,828 170 594 133 14 7,739
1984 7,560 356 1,580 27 22 9,545
19851 9,646 296 2,225 136 18 12,321
1986 10,653 215 2,170 55 24 13,117

1 .
Preliminary.
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Table 5.2 Plaice landings from the Kattegat (tonnes).

Year Denmark Sweden Germany Total
1972 15,504 348 - 15,852
1973 10,021 231 - 10,252
1974 11,401 255 - 11,656
1975 10,158 369 - 10,527
1976 9,487 271 - 9,758
1977 11,611 300 - 11,911
1978 12,685 368 - 13,053
1979 9,721 281 - 10,002
1980 5,582 289 - 5,871
1981 3,803 232 - 4,035
1982 2,717 201 - 2,918
1983 3,280 291 - 3,571
1984 3,252 323 32 3,607
19851 2,979 403 4 3,386
1986 2,488 170 + 2,658

1Preliminary.

Table 5.3 Plaice landings in Division IIIa (the
Kattegat and the Skagerrak combined).
Data submitted by Working Group members.

Year Denmark Sweden Others Total
1971 19,560 395 19 19,974
1972 20,599 418 80 21,097
1973 13,892 311 55 14,258
1974 14,830 325 58 15,213
1975 15,046 446 199 15,691
1976 18,738 352 756 19,846
1977 24,466 442 884 25,792
1978 26,068 462 480 27,010
1979 20,766 386 810 21,962
1980 15,096 381 56 15,533
1981 11,918 355 316 12,589
1982 10,506 345 8 10,859
1983 10,108 461 741 11,310
1984 10,812 679 1,629 13,120
19851 12,625 699 2,383 15,707
1986 13, 141 385 2,249 15,775

1Preliminary.
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Table 5.4 Danish landings of plaice by quarters in the Kattegat and the Skagerrak
(tonnes) .

Quarter 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Kattegat

Jan-Mar 2,637 2,526 2,410 2,002 1,825 1,196 941 531 779 568 480

Apr-Jun 2,096 2,497 2,487 2,786 1,168 774 619 595 745 594 546

Jul-Sep 2,183 2,924 3,815 2,525 1,396 1,069 599 1,195 955 704 798

Oct-Dec 2,571 3,663 3,973 2,422 1,193 764 558 959 773 1,116 664

Total 9,487 11,610 12,685 9,721 5,582 3,803 2,717 3,280 3,252 2,979 2,488
Skagerrak

Jan-Mar 1,732 2,119 1,289 967 1,042 751 849 895 964 919 1,131

Apr-Jun 2,234 3,617 3,522 5,097 3,325 3,036 3,084 2,729 2,675 2,944 2,779

Jul-Sep 2,944 4,614 4,302 2,963 3,381 2,239 2,583 1,941 2,461 3,511 3,157

Oct-Dec 2,341 2,505 4,270 2,018 1,766 2,089 1,273 1,263 1,460 2,842 3,586

Total 9,251 12,855 13,383 11,045 9,514 8,115 7,929 6,828 7,560 9,646 10,653




Table 5.5 VIRTUAL POPULATION AMALYSIS

PLATCE TN THE KATTESAT (PART OF FISHING AREA I1TA)

CATCH [N

1&
[
Fad

TOrAL

MUAIEXS

1975

14N
830
/550
37140
|40
750
420
331
150
110
5N
n

203510

UNIT:

1976

10
B65¢
11026
2100
3060
451
240
20¢
ad

/4
10
15

25954

thousands

167«

10
3350
20150
Q9230
2660
9N
251)
2/01)
210
150
107
190

57450

Table 5.6 VIRTUAL POPULATION ANALYSIS

C-ALCE T

1EA WETGHT AT AGeE

N THE KATTESRAT (PART OF

0F THE SsToCK

1976

176
245
275
.291
525
L4058
. 550
LHN
.22
9n7
.952
.992

1Qc¢

170
243
.27
.29
525
L4005
=550
GRS
827
.90
G52
992

1974

1
14 ¢
GeRo
cruhe
ELPS
1144
e27
49
L.
35
14
40

L4793y

1909

57
d5%
6hdb
175351
7Y HL
1015
576
105
(&)

4¢

s
16

35247

FISHIMG AREA IITA)

UNTT:

1973

.¢N0
.30
240
.60
-350N0
L4610
024
a0
. 807)
220
<530
L8330

kilaoyran

19¢9

Lie2n
.2en
.258
.275
- 503
L344
450
.65n
92N
1.005
Ta0s50
1.081

196U

1
361
2455
/1c@
5355%
235170
5061
15¢
12/
52
3¢
17

IRy 0

1981

120
263
<l
200
<310
L3556
=500
610
. 6910
AR
- RGQ
950

19451

197
1817
4054
319y
1056

416

190

151

1

59

1194¢

1981

L1481
.2350
L2/
<290
- 350
YA
530
690
.00
MU
<00

1.050

193¢

2n
543
13286
1986
1935
111
5M0)
157
kS

2%
25

T4Rs

IERY4

.260
.20
-520
<530
L3560
L44N
530
710
.91
1.0
1.0:50
1.070

110v2

1
1
1

1983

L2175
L2585
285
.29%
o350
555
L6402
L4061

L5581
L1033
=182

LR

1934

7
1554
4408
380N

619
535
540
675
566
233

27

on

11799

1984

.2355
L2327
-3aN
W31
«558
.324
.516
LS4
.527
A
-3/ ¢€
T.156

1985

<]
1315

5052
4061

434
84
30

115
8Y
100

I

11473

1

1985

247
287
250
L5310
. 598
476
-5058
524
<541
.62e
.05¢
VA

1986

291
504
2o8Y
2nre

519

130

64
b

¢

22

8415

iv3e

229
.251
<925
.3ne
358
415
<434
604
045

84

572

1.9

9¢
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Petersen young fish trawl indices for 1-group plaice
in the Kattegat.

Year class

Beam trawl

Petersen young fish trawl

VPA 1-group

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

SO WO L
w

BN WU W
-

- 5.

1.
- 7.
- 10.

- 16.
- 45,

- 34.
- 26.
~ 19.
- 22
- 73.
- 59.

i

i

10,
13,

80
87
92
42
22
38
39
38
37

.56

60
10

23
14

T predicted.




38

Table 5.8 Division IIla PLAICE. Mean catch (kg) per fishing day for gears
in the Kattegat and Skagerrak (Danish data).

Yeax Seiners Trawl <30 BRT Trawl >30 BRT Gillnet
Kattegat: CPUE kg/days

1983 819 237 332 452

1984 962 300 247 379

1985 1,202 3 327 477

1986 936 370 352 1,028

Skagerrak: CPUE kg/days

1983 1,808 535 855 222

1984 1,930 525 484 902

1985 2,220 834 723 1,000

1986 2,536 1,502 1,296 1,793
Kattegat catch in kg (effort in fishing days)

1983 331,882 (1,811) 136,430 (2,135) 59,682  (641) 22,146 (202)

1984 528,702 (2,379) 211,520 (3,114) 75,775 (995) 15,5877 (197)

1985 240,855 (885) 146,150 (1,578) 60,004 (567) 8,203 (42)

1986 404,093 (1,773) 182,760 (1,828) 87,450  (882) 48,897 (186)
Skagerrak catch in kg (effort in fishing days)

1983 407,230  (738) 249,099 (1,786) 190,725  (901) 4,278 (31)

1984 127,757 (2,401) 362,453 (2,780) 245,755 (1,998) 69,118 (235)

1985 749,096 (1,231) 267,474 (1,456) 338,315 (1,823) 50,118 (163)

1986 3

3,440,056 (5,330)

1,271,286 (3,341)

834,216 (2,259) 404,182 (945)




Table 5.9 Division IIIa PLAICE. Mean catch (kg) per
fishing hour for gears in the Kattegat and
Skagerrak (Swedish data).

Skagerrak Kattegat

Year

Catch Effort Catch Effort

(tonnes) (hrs) CPUE (tonnes) (hrs) CPUE

Nephrops trawl
1980 74.4 42,987 1.73 48.1 14,137 3.40
1981 76.1 43,785 1.03 56.0 13,875 4.04
1982 79.9 40,815 1.95 41.6 14,270 2.92
1983 104 .1 52,536 1.98 44.0 11,739 3.75
1984 215.4 69,779 3.09 67.717 13,718 4.94
1985 219.6 70,864 3.10 103.8 13,090 7.93
1986 135.3 74,913 1.81 45.6 16,420 2.78
Cod bottom trawl

1980 16.6 6,651 2.50 91.0 14,866 6.12
1981 12.7 7,297 1.74 95.8 12,454 7.69
1982 18.3 8,178 2.24 94.5 10,443 9.05
1983 22.3 8,478 2.63 177.6 17,321 10.25
1984 54.4 11,991 4.54 145.6 19,168 7.60
1985 46.7 13,168 3.55 133.7 14,112 9.47
1986 34.4 11,977 2.87 66.4 13,157 5.05

Table 5.10 ZXKattegat PLAICE. The combined
CPUE from the Swedish Nephrops
trawl, the Swedish demersal cod
trawl, and the Danish seiners.

Year CPUE Effort
1980 0.79 7,432
1981 0.96 4,203
1982 1.01 2,889
1983 1.03 3,467
1984 1.06 3,403
1985 1.41 2,401
1986 0.95 2,798

The years 1983 - 1986 include the Danish
seiners (see text).
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Table 5.11 Catch and effort data and VPA results for PLAICE
in Division IIIa.
Year Catch Effort CPUE Fa g Exploit. biom. Ry
Kattegat
1980 5,871 7,432 0.79 63 7,240 7,032
1981 4,035 4,202 0.96 56 5,229 14,697
1982 2,918 2,889 1.01 44 4,063 20,475
1983 3,571 3,467 1.03 57 3,721 16,672
1984 3,607 3,403 1.06 87 3,970 7,755
1985 3,386 2,401 1.41 40 4,363 16,164
1986 2,658 2,798 0.95 483 3,555 19,110
Skagerrak
1980 9,606 11,574 0.83 1.05 11,853 37,358
1981 8,238 16,153 0.51 0,31 9,920 25,059
1982 7,929 8,810 0.90 1.12 11,270 43,015
1983 7,739 7,897 0.98 0.75 10,275 85,155
1984 9,545 8,373 1.14 0.50 12,1717 46,876
1985 12,321 8,626 1.28 0.66 17,268 21,006
1986 13,117 9,645 1.36 0.85 17,382 -




Table 5.12 VIRTUAL POPULATION ANALYSIS

PLUATCE Tn THE KATTEGAT (PART OF FISHING AREA I1TA)

FISHING SURTALITY COEFFICTENT UNIl: Year—1 MATUKAL MORTALTTY COeFFICIENT = .10
1975 19706 1970/ 1978 19¢9 1950 1987 1042 1983 1984 1945 iv36
1 Lun il .00 .00 .0n .tn .0 .an .un .nn L0 .00044
2 -19 .11 .07 00 06 04 NIE) . N4 LUy Lin e .0285
3 .61 <37 eY4 .28 .55 ) .50 .29 .01 .36 .56 <54
4 .77 .31 .54 1.1 1.3 e .18 .73 1,00 Y .58 .58
5 .60 .95 <71 T.55 1.4 LOh e . /6 ol .2 21 .58
s .59 b e 67 AT St .43 45 bt 77 AT L
/ 4B A .45 .55 (5 «i b .33 < 7h b .97 .31 .39
i ) 42 LY 14 L2h LAY R R .5 1.23 Jby <3y
B .35 .55 .86 W20 . A . 04 Jbz .35 1.26 A .35
17 .39 .26 1.6 27 L b Lol .oe LY A A L6y .35
11 -5N .50 .0 Gl .50 <50 .00 .50 o5 .40 .51 .55
HERS .50 .50 Lof ] .50 .50 L5 L _on .30 .50 .55
( 3= 2) .01 by .02 . A0 -Ye o e bt < b4 -af - 37 A b

1943 34

n
U6
W57
.30
.60
.55
0%
.03
.35
D2

.52

o N VR N =

~ oo
54
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Table 5.14
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List ot dinput variaboles for *+he ICES prediction proyran.

LAICE IN THE KATTEGAT
The reference F is the mean F for the age ygroup range from 3 to 9

The numbecr ot recruits per year is as follows:

Year Recruituent
1237 13000.0
19 3% 13000.0
1939 13000.0

Data are printed in the following units:

Number ot fish:

thousands

Weight oy age group in the catch: kilogram
Weight hy age yroup in the stock: kilogram

Stock niomass:
Catch weight:

L +
1 H H
i age! stock size|
b b mmm————————— +
| 1 135000,01
) 21 17284 .04
i 30 12457.01
1 ' 2431.0,
H 51 3252.0,
H Y 2494 .0,
i 7i 1004 .01
' EH 258.01
i 91 127.04
M 109.91
I 9¢.04
112+ 1711.04

tonnes
tonnes
-------- e e e e b mmm— e 4
fishing! natural: maturity! weight in} weight ini
patterni mortality;| ogivei the catch| the stock!
———————— F ot e — e i e s 3
L0014 L1010 001 257, L2371
.03 - 100 .00 2751 22751
b4, 100 1.001 .292) L2924
.58 . 101 1.00: 3101 3101
531 L1040 1.001 23711 L3710
46) <101 1.001 4051 405,
.39 L1008 1.00; 436, <434
.59 - 1014 1.00: <489, 489
350 L1010 1.001 5114 5110
351 - 104 1.00: . 606: .606}
350 L1010 1.001 . 800 . 8001
.35, . 101 1.00 1.0941 1.094,




Table 5.15

Etfects of ditferent levels ot Tishing mortality on
catch, stock biomass and spawninyg stock oiomass.

PLAICE IN THE KATTEGAT

B et gy WS F e ———— e F o —————————— +
: Year 1987 H Year 1948 . Year 1989

o —t e ———— b ——— fm———————— mm———— $m—— fm———— m—————— F e ———— Fm———— $mmm———— o —— +
i fac-i  ref.. stock: sp.stock: i tac-i  ref. stocki sp.stock: ; stock: sp.stock:
v tor: Fi biomass: biomassi catchi tor| i biomassi biowassi catch: biomass! biomass!|
b — tom——— bmm————— t e ———— b m————— tom——— Fmm———— o ———— + m———————— tm——— tm——————— tomm——————— +
V1,00 480 151 EH 34 MtH .00} 154 9, 0. 181 121
| i | i H i 1 N5} H H oY 131 114
' H | | ' H .20 <10 \ H 14 171 11
H | } H H ' b 190 H H 2. 16 101
: H H | H \ .61 .29, | H 2. 16. 91
) ' ) . | ) .81 .39 1 ' 51 151 91
H f : A . Voo1a00 48 H H 4,3 141 81
| ' | i H soo1.2, .58 ) i 43 141 71
H H i ' | HE PYAH 681 H H 51 131 71
: i H | H V1.6 W77 | i 54 13, 61
H H H H H | 1.81 <871 . ' 5. 12 61
) i H \ H i 2.0 971 : H 61 121 61
R F o ——— e ——— Fom———————— +m————— o ——— [ R o ——— e 4 - mm——— [ R, Fm———————— +

The data unit of the biomass and the catch is 1000 tonnes.
The spawning stock biomass is given for 1 January.
The reference F is the mean F for the age group range trom 3 to 9
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Table 5.16 VIRTUAL POPULATION ANALYSIS

PLAICE IN THE

CATCH IN MNUMBERS

XN SV W

W7
11+

TOTAL

Table 5.17 VIRTUAL POPULATION ANALYSIS

PILALCE Id THZ 3KAGERQAK (PART OF FISHING AREA ITIA)

i9/8

356
5443
12701
16923
(9N
4110
16

17

16

5

44952

UNIT:

1979

246
3327
12331
12825
5933
1939
65

2

1

1

36675

1980

[-¥4
1957
9242
727e
30438
1902

/94
77
1
It

25056

AEAN WS IGKHT AT AGE OF THE STOCK

oL NV W

-

1978

.258
.261
. 285
. 353
<410
.531
. 668
L8559
1.107
.75

1979

228
24y
.256
294
- 388
451
- 664
985
1.732
1.2R3

1930

.255
.270
310
370
450
600
643
.56
.856
. 850

thousands

1% 81

2212
8354
[&-1218]
3¢69
1603
346
80
2

[
0

25093

UnIT:

1981

.220
.258
-300
.360
-430
.540
- 660
-850
650
1.0n0

SKAGERRAK (PART OF FL1SHING AREA ITIA)

1y 82

4
84?2
(667
91 #4
4814
1561
658
253
95
16

25074

kilogram

1982

.253
.270
205
.309
.305
.535
703
. (59
891
. 540

1983

87
6192
8053
#8959
264>

L93
189
66

5%

26717

1983

208
263
«291
357
<435
.592
705
o0
.33
1.420

1984

1024
10207
1165¢
4784
1997¢
441
an

31

15

12

50253

1984

.261
.290
-306
340
<442
571
«330
1.084
1.250
1.5¢2¢

19 25

179
4303
22545
7317
2055
727
195
146
91

33

33149

1985

212
290
306
349
435
.55¢2
759
L8768
<9729
1,229

1986

2500
14212
20638

4939

632
240
95
91
40

435591

19 86

595
.258
2380
317
396
551
-695
.B77
=905
1.099

Sy
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Table 5.18 Skagerrak PLAICE. Combined CPUE
and effort data from Swedish
Nephrops trawl, Swedish demersal
trawl, and Danish seiners.
Year CPUE Effort
1980 0.83 11,574
1981 0.51 16,153
1982 Q.90 8,810
1983 0.98 7,897
1984 1.14 8,373
1985 1.28 9,626
1986 1.36 9,645




Table 5.19 VIRTUAL POPULATIOI  ALYSIS
" PLAICE IN THE SKAGERRAK (PART OF FISHING AREA ITIA)

FISHING MORTALITY CNEFFICIENT UNIT: Year~l NATURAL MORTALITY COEFFTICIENT = 1N
19738 1979 198U 19 R1 1982 1983 1954 19 825 1286 1980~134
2 .01 07 .00 .10 .an e .02 .01 . u0 -2
3 .21 4 D& .30 A 8 <15 <13 .15 .15
4 49 .70 .01 43 b4 . 04 .54 =50 -6N -53
5 .03 1.19 T.00 .40 1.19 1.3 . 88 .68 1.06 .96
6 1.12 1.138 T35 .35 1.63 1.31 .90 1. 12 1.2% 1. 11
7 t.11 .99 1.56 .35 1.29 .63 .70 1.0 1.2n .91
8 T.45 .44 1.42 .20 178 < bb .19 .69 .90 .31
J 2.U8 .61 1.2¢ 138 T.46 . bh .10 48 .76 .76
10 -2 «He .02 .25 .75 - 65 =40 .44 .56 .53
11+ .72 .62 .62 .25 .75 .65 .40 s .56 .53
« 3= 9y 1.07 .75 1.05 .31 1.12 .75 =50 . 66 -85

Table 5.20 VIRTUAL POPULATION ANALYSIS
PLAICE IN THE SKASERRAK (PART OF FISHING AREA ITIA)

STOCK SIZE I.. &UIBERS UNIT: thousands

ST0MASS TOTALS UNIT: tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY

1978 1979 1980 1981 19382 1983 1934 1985 1986 1987

2 29950 >0989 37358 25059 43015 85155 46876 210n6 42035 o]
3 35013 26745 27806 33744 20573 38947 70969 41442 18337 38031
4 34554 25566 21059 23319 22609 17815 29335 59951 32956 14670
5 27500 19172 114706 10293 13710 151%4 3503 15509 32898 16356
5 244 3921 5260 35350 6216 3758 3505 3178 7115 10513
7 6538 3223 24 85 124¢ 2243 1106 Y4 1486 941 1790
g 22 191 08¢ 462 (35 561 534 410 422 256
E 2N 5 11 237 343 122 328 398 1¢6 155
10 33 2 2 28 133 e 43 268 222 79
11+ in 2 P4 0 32 4 38 97 98] 155

TOTAL ND 133604 114814 106054 9115 109724 160704 167050 143545 135690
SPS N0 INB734 B3E25 69277 720656 66710 7554y 120174 122539 93655
TOT.BI0M 49171 510959 32392 27643 51446 46603 49755 43549 45216
SPS 01w 350438 23894 22941 22130 2N563 22090 37520 33896 28612

Ly
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Table 6.1 Catches (tonnes) of SOLE from Division IIla.

Year Denmark Sweden Fed.Rep.of Germany Netherlands Belgium Others Total

1952 156 51 59 - - - 266
1953 159 48 42 - - - 249
1954 171 43 34 - - - 254
1955 152 36 35 - - - 223
1956 168 30 57 - - - 255
1957 265 29 53 - - - 347
1958 226 35 56 - - - 317
1959 222 30 44 - - - 296
1960 294 24 83 - - -~ 401
1961 339 30 61 - - - 430
1962 356 - 58 - - - 414
1963 338 - 27 - - - 365
1964 376 - 45 - - - 421
1965 324 - 50 - - - 374
1966 312 - 20 - - - 332
1967 429 - 26 - - - 455
1968 290 - 16 - - 11 317
1969 261 - 1 - - - 268
1970 183 - - - - - 183
1971 288 - 9 - - - 297
1972 376 - 12 : - - 388
1973 327 - 13 - - - 340
1974 449 - 9 - - - 458
1975 458 16 16 9 - - 498
1976 422 11 21 158 2 - 611
1977 517 13 8 276 1 - 815
1978 502 9 9 141 - - 661
1979 376 8 3 84 1 - 475
1980 316 9 12 5 2 - 344
1981 271 7 16 - 1 - 295
1982 210 4 8 1 1 - 224
1983 262 11 15 31 - - 319
1984 326 13 13 541 - - 406
1985 396 191 1 1322 + - 548
1986 523 25 - 150 - - 698

lPreliminary.
2Assumed.
Data from Bull. Stat.




Table 6.2 SOLE in Division IIIa.
Catch-at-age data (thousands).

Age 1984 1985 1986
1 - 2 _
2 79 1,140 330
3 791 861 1,610
4 297 275 861
5 145 80 270
6 38 87 43
7 41 23 46
8 50 11 43
9 104 42 38

10 74 44 23

11 10 6 10

12 8 4 -

13 12 4 5

14 3 - .

15 3 - 5

Total 1,655 2,579 3,284

Catch (t) 406 548 800

Table 6.3 SOLE in Division IIla.

Weight at age (grammes). Both
sexes combined.

Age 1984 1985 1986
1 - 112 B
2 183 174 165
3 213 234 231
4 257 283 287
5 294 291 257
6 297 335 409
7 380 292 267
8 321 279 262
9 323 320 365
10 365 357 369
11 415 316 266
12 412 345 -
13 412 - 661
14 299 -

15 - - 463

49
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Table 6.4 SOLE in Division IIIa.

Relative importance (%) of the age
groups in weight.

Age 1984 1985 1986
1 - - -
2 8.3 15.9 6.6
3 30.3 32.4 45 .1
4 14.6 20.9 29.9
5 13.1 6.4 9.7
6 3.1 9.6 2.1
7 2.4 1.8 1.5
8 5.9 1.7 1.4
9 9.2 3.1 1.7

10 5.8 5.1 1.0

11 1.3 2.0 0.3

12+ 5.9 1.0 0.7

Total 100.0 100.0 100.0

Table 6.5 SOLE in Division IIla.

Recruitment work sheet for SHOT estimate.

SHOT estimate

Survey year Year class Recruitment Catch Catch
(t) (t-1) index (£-2)  (t=1) Y(t-2) - 0.6 Y(t-1)
1960 1959 4.05 414 430 156
1961 1960 0.18 361 414 117
1962 1961 0.12 421 361 202
1963 1962 0.85 374 421 121
1964 1963 0.97 332 374 108
1965 1964 0.49 455 332 256
1966 1965 0.28 317 455 44
1967 1966 0.43 268 317 78
1968 1967 0.48 183 268 22
1969 1968 0.55 297 183 187
1970 1969 2.26 388 297 210
1971 1970 0.41 340 388 107
1972 1971 1.54 458 340 254
1973 1972 1.96 498 458 223
1980 1979 3.19 224 295 47
1984 1983 8.19 800 548 471
1985 1984 18.25 - - -
1986 1985 1.73 - - -
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Figure 2.7 CPUE and exploited biomass per year for COD in the Skagerrak.
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Figure 2.8 Total effort and mean F3.g per year for COD in the Skagerrak.
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Figure 2.10 (cont'd)
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Figure 5.4
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Figure 5.4
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