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Based on the IYFS, the 1984 year class was assumeg low (12 x 109)
and the 1985 year class was assumed high (30 x 10”). This method
was preferred by the Working Group in preference to the assump-
tion of average year-class strengths, even if the method is dubi-
ous.

For Kattegat, no information was available and the 1984 and 1985
year classes were assumed to be of averadge strength.

The data and methods available for predictions of recruitment is
at present far from satisfactory for this area. The IYFS data for
the demersal species in Division IITa have only had 1limited
application because only a few analytical assessments have been
available. However, the Working Group considered it possible to
improve the wutilisation of IYFS data in parallel with the im-
proved assessment.

2.2 Stock Assessment - Kattegat

2.2.1 Catch at age

Catch in numbers at age by quarter were given by Denmark and
applied on Danish and Swedish quarterly catch figures. Table 2.5
shows the catch in numbers.

2.2.2 Weight at age

Mean weights at age in the catch are given in Table 2.6. The
weights at age in the stock were obtained from a smoothed weight-
at-age curve and refer to the beginning of the vyear. They are
given in Table 2.11 and were used for all years,

2.2.3 Catch per unit of effort

Two data sets on cpue were presented to the Group. Catch per day
fishing in four Danish cod fisheries were given for 1983-85 on a
quarterly basis (Table 2.7). Catch per hour in two Swedish trawl
fisheries was supplied for 1978-85 (see Table 2.8). Both sets
were based on fishermen's logbooks.

2.2.4 Fishing mortality

Since +the Danish cpue data from trawls, Danish seines and gill-
nets (Figure 2.1) and the Swedish data from Nephrops trawls
(Figure 2.2) gave the same pattern of variation for the period
1983-85, the data series from Nephrops trawls was chosen to
calibrate the VPA,

The 1levels of fishing mortaliy in 1985 on 3-group or older were
selected to fit the spawning stock biomasss to the cpue data. SSB
and cpue for the Nephrops trawl were plotted for a trial run
using the data from 1972-84. Using the cpue in 1985 and the re-
gression, the SSB in 1985 is calculated. Input F in 1985 which
corresponds to this SSB was then used in a new run. This pro-




Genetic investigations by Moth-Poulsen (1982) showed that the cod
stock in the open Skagerrak was genetically distinct from the
Kattegat-northern Sound stock.

The cod on the Norwegian Skagerrak coast thus appear to be a
separate stock independent from the cod on the Danish side of the
Skagerrak.

Kattegat

According to Poulsen (1931), the cod spawning in the southern
Kattegat last from February to May, but the main spawning occurs
in February-Maxch. He found cod 1larvae in the whole area in
April-May, being, however, scarcer in the northeastern Kattegat.

Very few tagging experiments have been carried out in the
Kattegat area, mostly as transplantation experiments (Bagge,
1973), but experiments in the western Baltic (Bagge, 1969) showed
that some fish migrate to the southern Kattegat. Berner (1967)
obtained a similar result.

According to the growth pattern (Bagge and Steffensen, 1980 and
Steffensen and Bagge, 1983), the cod population in the Kattegat
might belong to two different stocks, one in the northern and one
in the southern part. Moth-Poulsen (1982) concluded that the cod
from the Kattegat and the northern Sound genetically belonged to
one stock. Though +the Working Group members felt that more in-
formation should have been available for drawing a relatively
safe conclusion about the stock identity in the Division IIIa
area, it seems likely that the cod in the Skagerrak and Kattegat
belong to two different stocks.

In view of +these considerations, the Working Group decided to
assess the Kattegat and Skagerrak cod separately.

2.1.2 Recruitment estimates for the Skagerrak and Kattegat stock

It proved difficult +to estimate the recruitment for the cod
stocks in the Skagerrak and the Kattegat. Since 1977, +the IYFS
has been carried out in Division IIIa and indices of 1-group cod
for the combined area (Division IIIa) were available.

The Working Group decided to assess the cod stocks in Skagerrak
and Kattegat separately and it would, therefore, be appropriate
to correlate recruitment as estimated in VPA's with indices for
Skagerrak and Kattegat separately.

It was not possible to rearrange the survey data during the meet-
ing of the Working Group, but it was decided to reanalyse the
data in view of the improved estimates of recruitment from the
VPA's.

A very rough procedure was used this year to estimate the
strengths of +the 1984 and 1985 year classes. Correlation of the
Skagerrak VPA 1-group with the IYFS suggests that the 1984 vyear
class is low and the 1985 year class is high.

The recruitment +to the Skagerrak stock as estimated in the VPA
was divided into three groups: low, average and high recruitment.



2 _COoD
2.1 The Fisher

Landings of cod from the Danish and Swedish fisheries were re-
ported from the Skagerrak and the Kattegat. No information was
presented on the amounts taken as by-catches in the small-meshed
trawl fisheries. The Norwegian landings stem from fishing in the
Norwegian coastal area in the Skagerrak, while the Federal Repub-
lic of Germany reported a small catch from the Kattegat. 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 combined figures for Division
IITa. Table 2.4 shows the quarterly catch taken by Denmark for
the period 1976-85.

The total Division IIIa landings decreased slightly +to about
32,000 tonnes.

2.1.1 Cod stock identity
Skagerrak

On the Norwegian Skagerrak coast, the spawning occurs from
February to May with the main spawning in March-April (Dannevig,
1966; Dahl, 1906; Dahl et al.,1983). Although there is very
little information, it is supposed that the cod is spawning in
most of the fjords and in the skerries. The O-group cod appear to
stay in the fjords, and Tveite (1971) has shown that there is a
good correlation between the index from the O-group survey on the
coast and the year class as 1- to 4-year-olds in catches taken in
the coastal areas of the Skagerrak. Tagging experiments on the
Norwegian Skagerrak coast show +that the cod population in the
area undertakes only short migrations along the coast (Dahl,
1906; Ruud, 1939; Léversen, 1946; Danielssen, unpublished).

Very little is known about the spawning on the Danish side of the
Skagerrak. From scanty material on the stage of maturity, Poulsen
(1931) indicates that the main spawning is over by the beginning
of April. Anon. (1970) conclude, however, that there is no evi-
dence of spawning off the Danish Skagerrak coast even though cod
larvae have been found to be abundant in +this area (Poulsen,
1931). The IYFS shows that the 1-group is also found in the area.

Tagging experiments on cod from this part of the Skagerrak gave
no recaptures on the Norwegian Skagerrak coast (Danielssen,
1969). Most of the cod (80%) were recaptured on the Danish side
of the Norwegian Deep in the Skagerrak. Only 5% of the recaptures
(mainly immature fish) came from the Kattegat (North of Las¢) and
14% (mainly mature fish) from the North Sea. Small cod showed no
pronounced seasonal movement. Larger cod showed little seasonal
movement in the summer and autumn, but had a southwesterly
movement towards the North Sea in the winter (Anon., 1971).




1 INTRODUCTION

1.1 Participation

D. S. Danielsen Norway
K. Popp Madsen Denmark
N. A. Nielsen (Chairman) Denmark
E. Nielsen Denmark
B. Sjbstrand Sweden

1.2 Terms of Reference and the Requirement of Meetings of the
Working Group

At the Statutory Meeting in 1985 it was decided (C.M.Res. 1985/
2:3:13) that the Working Group should meet at ICES Headquarters
from 17 - 20 March 1986 to assess the status of cod, haddock,
whiting and plaice in Division IIIa and provide catch options
inside safe biological limits.

The meeting in 1986 was the first meeting of the Working Group
since 1981 and in between, the stocks have been tentatively
assessed by the colleagues from the Danish Institute.

The members of the Working Group found the meeting useful and the
available information in terms of biological data, recruitment
estimates and cpue from the fishery provided a reasonable basis
for the analytical assessments.

The Working Group recommends that a meeting be held in 1987. At
that meeting, the advances in the analytical assessments made
this year should hopefully be continued. Moreover, it would be
important to analyse the IYFS data for the Skagerrak and Kattegat
separately. Finally, the catch/effort information available this
year proved useful, and the processing of these data should cer-
tainly be continued.

1.3 Research Requirements

During the work and discussions of the Working Group, it was
often noted that there is an apparent lack of basic biological
knowledge of several species in the area. There are no recent
studies on spawning areas, egg and larval drift of cod, haddock
and whiting in the area.

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



cedure resulted in F 3-g)u - 1+25 and the correlation coefficient
0.87.The regression fs glven in Figure 2.3.

F on the youngest age group was chosen to give an average size of
the 1984 year class.

Fishing mortalities are shown in Table 2.9 and the estimated
stock size in Tables 2.10 and 2.11.

2.3 Prognosis

Average recruitment in the period 1973-83 (20.6 x 105) 1~group
cod was assumed for the 1984-86 year classes. The average weight
at age in the catch for 1978-85 was used in the prediction.
Weight at age for the stock is shown in Table 2.12.

The input data for prediction are shown in Table 2.13 and the re-
sults in Table 2.14. The stock summary graphs are shown in Figure
2.4.

2.4 state of the Stock and Management Considerations

The fishing mortality on the cod stock in the Kattegat in 1985 is
at a high level and has been increasing over the 1last decade.
Even though the assessment suggests a slight increase in spawning
stock from the low 1983 level, the spawning stock is lower than
in the 1970's.

The 1985 year class seems to be a good one, but because of the
uncertain split of the recruitment in the Skagerrak and the
Kattegat, the estimate must be treated with caution.

2.5 Stock Assessment - Skagerrak

2.5.1 Catch at age

Danish age compositions given by quarter of the year were applied
to Danish and Swedish quarterly catch data. The sum for the year
was raised to the total international catch (see Table 2.15).

2.5.2 Weight at age

Mean weights at age in the catch are given in Table 2.16. Mean
weights in the stock were arrived at by smoothing the catch
weights (see Table 2.20).

2.5.3 Catch per unit of effort

Danish data on catches per fishing day were given for the years
1983-85 and are shown in Table 2.7. Catches per hour trawled in
the Swedish cod and Nephrops fisheries were reported for 1978-85
(Table 2.8). Figures 2.5 and 2.6 show the Danish and Swedish cpue
data. The Swedish series shows a decline in cpue from the higher




levels 1in the beginning of the 1980's. The cpue has been stable
in the more recent years. This observation is supported by the
shorter Danish time series.

2.5.4 Fishing mortality

The VPA was calibrated to the Swedish cpue data, both gears com-
bined. The SSB estimates were calculated from a trial run and re-
gression against the cpue series for the years 1978-84. 1Input F
in 1985 was then selected to produce a 1985 SS5B as predicted by
the regression (Figure 2.6). The correlation coefficient is re-
markably high, a value of 0.98.

The level of fishing mortality in 1985 needed to produce the
predicted 1985 SSB is high: F(3_ u = 0.96. Fishing mortalities
and estimated stock sizes are gisén Tables 2.17, 2.18 and 2.19.

2.6 Prognosis

The 1978-82 average recruitment appears from the VPA as 22 x 10E
1-group cod. The index from the IYFS for the 1984 year class is,
however, one of the lowest in the data series and that for the
1985 year class one of the highest. Even if the IYFS indices
(Table 2.22) are calculated for the whole of Division IIIa, they
show a certain covariation with the 1-group cod in the Skagerrak.
The Working Group, therefore,_chose to use a low figure for the
1984 year class (12 x 10°) and a high one for the 1985
(30 x 107 ). The average weight at age in the catches for 1978-85
was used in the prediction. The fishing pattern used was the
1978-83 average.

Table 2.20 shows the input values, while catch options are given
in Table 2.21. The stock summary graphs are shown in Figure 2.8.

2.7 State of the Stock and Management Considerations

The fishing mortality on the cod stock in Skagerrak is high and
shows similar levels as the cod stock in the Kattegat. The stock
size has been decreasing since the beginning of the 1980's; how-
ever, the time series is too short to judge whether this decrease
is part of the long-term fluctuations, or whether the biomass is
generally decreasing.

A comparison of the assessment of the Skagerrak and the Kattegat
cod stocks with the assessment of the North Sea cod stock and the
cod stocks in the Baltic shows a high level of exploitation in
all cod stocks in the area.

The IYFS suggests a good 1985 year class, but as discussed in
Section 2.4, the split in the Skagerrrak and the Kattegat stocks
is uncertain. '



3_HADDOCK

3.1 The Fishexr

Table 3.1 shows annual landings of haddock from Division IIIa by
country. For the years 1975-83, figures are in agreeement with
Bulletin Statistique, while +those for 1984-85 are preliminary
figures partly of official standing and partly provided by Work-
ing Group members.

According to these figures, landings increased about 7% from 1984
to 1985 or to a level only slightly higher than the 10-year aver-
age of 8,900 tonnes.

3.2 Stock Assessment

3.2.1 Stock identity

It is not yet clear whether the haddock in Division IITa is a
self-supporting stock or just an extension of that in the North
Sea. In an earlier report (Anon.,1980), +this problem was dis-
cussed at some length. Later material on average weight at age
confirms the observation made then, i.e., that average weight of
the Division IIIa haddock is much higher than in the North Sea.

The presence of mature fish in Division IIIa in the spawning
period is well established. The Flgdevigen Biological Station has
secured haddock in spawning condition for rearing experiments
from long-line fishing outside the Norwegian Skagerrak fjords and
concentrations of large haddock are observed regularly in the
Bohuslédn skerries in the inner most part of the Skagerrak.

Even though a local spawning within the Skagerrak is strongly in-
dicated, it cannot, of course, exclude that a certain exchange
takes place between Division IIIa and the North Sea.

3.2.2 Age distribution

Age data were available for the Danish landings and were raised
by the SOP's to total international landings on a yearly basis.
The catch in numbers so arrived at are given in Table 3.2.

3.2.3 Weight-at-age data

Data were available for the whole period and were used for cal-
culating a common set of mean weight at age (Table 3.3).

3.2.4 Recruitment

No indices of year-class strength from IYFS were available at the
Working Group meeting. Such data are, however, stored in the sur-
vey files and should be produced at future assessments.




3.2.5 Fishing mortality

From catch curves, a Z2 = 1.4 was derived and F = 1.2 was intro-
duced as the terminal value in the VPA. Danish effort figures are
only available for 1983-85, and considering the short period in
question, they could not be used in this connection. CPUE figures
for the second half of 1985 show a clear increase concommitant
with what from the VPA would appear as being a strong 1983 vyear
class.

3.2.6 Results from the VPA

Outputs from the VPA are shown in Tables 3.4 and 3.5 and in Fig-
ure 3.1. Fishing mortality seems to be high during the whole
period, while there is a declining trend in biomass.

3.2.7 Prognosis

Without recruitment indices available, a prognosis could not be
undertaken. With no change in the fishing mortality, the appar-
ently stronger 1983 year class should increase the spawning stock
somewhat.

4 WHITING

Nominal landings are shown in Table 4.1. The preliminary figure
for 1985 is almost the same as in 1984 and the total landings
have stayed at a remarkably stable level in the last four years.

There is no basis for an analytical assessment and the IYFS index
for 1-group whiting (Table 2.22) does not appear to be a reliable
predictor of future landings. If it were, prospects would be good
as the 1986 index is more than twice the average for 1981-85.

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 1972-85. No information on the landings in 1985 was avail-
able from the Netherlands, and it was, therefore, assumed that
the Dutch quota of 1,800 tonnes had been fished in 1985.

The landings have increased from 9,545 tonnes in 1984 to 12,520
tonnes in 1985. The 1landings in 1985 are at the same level as
landings in the period 1977-79. However, because of the lack of
catch statistics from the Netherlands for this area, the esti-
mates of total catch have been very uncertain in recent years.



5.1.2 Landings from the Kattegat

The landings from the Kattegat are shown in Table 5.2. The catch
in 1985 is still at the same low level as has been observed since
1981. The landings in the 1980's amount to 25% of the landings in
the 1970's.

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 is shown in Table
5.4,

5.2 Stock Assessment for the Kattegat

5.2.1 Age distribution

Age data were available for the Danish landings and were raised
to the total landings. The catch in number for 1974-85 is given
in Table 5.5.

5.2.2 Weight-at-age data

Weight-at-age data were available for each of the years 1978-85.
The average weight at age for this period was used in the period
1968-77 (Table 5.6) where no data were available.

Figure 5.1 shows the weights at age for male and female separ-
ately for each of the years 1980-85. The weight-at-age curves for
male plaice show reduced growth in plaice below 6 years for the
period 1980-82. Since 1983, there has been an apparent lack of
growth for all age groups. The phenomenon is less apparent for
female plaice. However, reduced growth is observed in 1983 and
1984 for age groups 5 to 9.

A considerable part of the Danish catches consisted of small and
0ld male plaice. The otoliths of these fish have been re-analysed
and no errors seem to have been made. Fishermen in the Kattegat
have reported that increased catches of mature plaice below the
minimum landing size have been observed since 1981.

Thus, the rather odd growth curves do not seem to be an artefact.
There are several possible causes for this phenomenon. Investi-
gation of O-group plaice (Nielsen and Bagge, 1985) indicates that
the southern part of the Kattegat is a mixture of different
stocks, and different mixing rates of the stocks could change the
weight at age.

In recent years, adverse environmental conditions have been ob-
served in the southern Kattegat, and this has possibly reduced
the growth rate. An investigation of these problems has been in-
itiated at the Danish Institute.




5.2.3 Recruitment

Indices of year-class strength for the 1-group were available
from the Danish young plaice survey. The survey has been carried
out since the 1930's using a Petersen young fish trawl. The in-
dices from 1960 onwards are shown in Table 5.7.

In 1973, the young fish survey was discontinued but the survey
was carried out again in 1981, 1984 and onwards. In the period
1981-83, the survey used a 2-m beam trawl. This gear proved inef-
ficient and it was decided to replace it with a Petersen young
fish trawl, as used in earlier surveys.

The relationship between VPA 1-group and Petersen young fish
trawl survey index is shown in Figure 5.2. Applying this log-log
regression, estimates of the 1983 and 1984 year classes are ob-
tained:

1-group 1984 ~ 8,400 x 103
1-group 1985 ~ 17,500 x 10

The 1984 year class is weak compared to year classes in +the
period around 1970, but stronge§ than the average year classes in
the period 1979-83 (14,300 x 107)

5.2.4 Catch-per-unit-effort data

Cpue data were available for 1983, 1984 and 1985 from the Danish
logbook system. The processed logbooks cover 30-40% of the Danish
catch in the Kattegat. Cpue was calculated as average catch per
day for each gear on a quarterly basis. The cpue data are shown
in Table 5.8 and Figure 5.3.

The most important gear in the plaice fisheries was the Danish
seine. The catch from seiners constituted 60% of the Danish
plaice catch, and 5-6% of the catch was taken by gill net. The
trawlers were separated in groups below 30 BRT and above 30 BRT.
They took 24% and 9%, respectively, of the total plaice catch.

5.2.5 Fishing mortality and natural mortality

An annual weighted cpue was calculated for each vessel category
and the results are shown in Figure 5.3. The figure shows an in-
crease in the estimated yearly c¢pue from 1983-85. The Danish
catch has in the same period been constant at 3,000 tonnes. The
Working Group decided to match the increase in the cpue by sel-
ecting input values for F lower than FS as estimated from
trial VPA. This seems to be realistic as some gf the effort 1is
diverted to cod and Nephrops, because of relatively low prices on
plaice in 1985. Using this set of input values for F, SSB's in
1983 and 1984 are nearly at the same level, whereas the SSB in
1985 is at a slightly higher level, and the SSB in +the period
1983-85 follows the same trend as the cpue data. No other infor-
mation was available to substantiate the choice of F. The natural
mortality was, as in earlier years, set at 0.1.



5.2.6 Results from the VPA

The fishing mortalities and stock sizes are shown in Figure 5.4
and Tables 5.9 and 5.10. The recent spawning stock level is still
very low which was to be expected because of the very low re-
cruitment since 1979.

5.2.7 Prognosis for plaice in the Kattegat

Prediction was made assuming that the exploitation pattern in
1986-88 will remain unchanged compared to the pattern in 1985.

The mean weight at age for the most recent vyears (1983-85) was
applied in 1986-88.

The spawning stock consists of fish 3 years and older.

It was assumed that the recruitment will remain at a low level
[mean recruitment (1979-83) will be 15,000 tonnes].

Predictions were made for two different options for the strength
of the 1983 year class.

1983 year class

1) The strength of the 1983 year class is set at the value esti-
mated from the recruitment suryey (Figure 5.2). The predicted
value as 1-group is 8,000 x 10°.

2) In order to estimate a 1983 year-class strength of 8,000 x 103
in the VPA, the input F on 2-group in 1985 has to be very high
(F = 0.175) compared to recent years. Assuming F 5 in 2-group
is average (= 0.08), the 31983 year class as ~1-group 1is
estimated to be 19,000 x 10°.

1984 yvear class

The value estimated from the young fish surveys is 17,500 x 103
as 1-group.

The input data are shown in Tables 5.11 and 5.13 and the catch
options are shown in Tables 5.12 and 5.14 for options 1 and 2,
respectively.

5.3 state of the Stock

The assessment shows that the biomass of the plaice stock in the
Kattegat has been at a relatively constant level since 1981. How-
ever, the stock size in recent years makes up only one third of
the level observed around the 1970's. This seems to be caused by
reduced recruitment since the late 1970's and the recruitment by
the 1983 and 1984 year classes is a continuation of +this low
level.
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5.4 Stock Assessment for the Skagerrak

In last year's report, the Working Group did a combined assess-
ment on the Skagerrak and the Kattegat besides the separate as-
sessments. Because of the uncertainties about stock identity in
the area (see Section 5.2.2), a combined assessment was not
undertaken at the present meeting.

5.4.1 Age distribution

Catch-at-age data were available from the Skagerrak since 1978
for the Danish landings and were raised to the assumed total
landings. The catch in numbers are given in Table 5.15.

5.4.2 Weight at age

Weight data were available since 1978, and are shown in Table
5.16.

5.4.3 Recruitment

No recruitment survey on O-group and 1-group was carried out, so
no information on the recruitment in the Skagerrak is available.

5.4.4 Catch-per-unit-effort data

Cpue data were available from the Danish logbook system. The cpue
data were given as average catch per day for each gear on a quar-
terly basis. The trawlers were separated in sizes below 30 BRT
and above 30 BRT. The cpue data are shown in Table 5.8 and Figure
5.5. A weighted annual cpue was calculated, and the result is
shown in the figure. The figure shows that the cpue has increased
slightly from 1983-85. The reported catch to the logbook system
constitutes 15-25% of the total catch. The Working Group decided
to select input F's which would produce a slightly increased bio-
mass. Using average F's over the period 1981-84 from a trial run,
gave moderately increasing exploited biomass in recent years. In
view of the poor quality of total international catch data for
this area and the short cpue series, the Working Group did not
try to refine the procedure any further.

5.4.5 Results from the VPA

Results of the VPA are shown in Tables 5.17 and 5.18. The SSB
seems to have increased since 1980. The SSB in 1984 and 1985 is
at the same level, and has increased compared to the 1983 level.

5.4.6 Prognosis for plaice in the Skagerrak

Due to the lack of the catch figures from +the Netherlands, the
relatively short cpue series data, and the lack of recruitment
data, the Working Group decided not to carry out any prediction
for this stock.
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Table 2.1 Cod landings from the Kattegat, 1971-85 (tonnes) .
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
1977 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
19842 7,590 4,091 205 11,886
1985 8,847 3,435 36 12,318

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

Group.

2 -
Preliminaxy.
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Table 2.2 Cod landings from the Skagerrak, 1971-85 (tonnes).
Year Denmark Sweden Norway1 Others Total
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 27 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 18,618 560 979 675 20,832
1978 23,614 592 1,442 260 25,908
1979 14,007 1,279 1,745 213 17,244
1980 21,551 1,712 1,982 341 25,586
1981 25,498 2,835 2,073 294 30,700
1982 23,377 2,378 1,730 41 27,526
1983 18,467 2,803 1,765 163 23,198
1984 17,443 1,981 1,458 156 21,038
19852 15,943 2,524 1,164 N/a 19,631

1Mainly landings from Norwegian fjord

2 -
Preliminary.

5.
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Table 2.3 Cod landings from Division IIIa - the Kattegat

and the Skagerrak,

1971-85 (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 39,0985

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

19842 25,033 1,458 6,072 361 32,924

1985 24,790 1,164 5,959 36 31,949

1Mainly landings from Norwegian fjords.

2Preliminary.
Table 2.4 Danish landings of cod by quarters (tonnes).
Quarter 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Kattegat 1976-85
Jan-Mar 7,010 10,899 5,949 6,839 6,314 6,392 5,865 4,627 4,813 6,001
Apr-Jun 2,093 1,960 1,822 1,996 1,037 1,318 1,256 1,683 759 940
Jul-Sep 1,433 1,629 886 636 694 851 791 1,001 710 825
Oct-Dec 2,450 2,180 1,636 1,574 1,220 2,112 1,408 1,838 1,417 1,081
Total 12,986 16,668 10,293 11,045 9,265 10,673 9,320 9,149 7,699 8,847
Skagerrak 1976-85

Jan-Mar 4,452 4,941 3,848 3,963 5,460 5,912 6,042 4,133 4,775 3,296
Apr-Jun 4,124 4,071 5,671 5,143 5,297 5,758 7,171 5,835 5,623 4,310
Jul-Sep 4,856 4,472 5,873 2,244 5,317 5,185 5,480 3,803 3,065 3,987
Oct-Dec 5,415 5,134 8,222 2,657 5,477 8,643 4,684 4,636 3,969 4,350
Total 18,847 18,618 23,614 14,007 21,551 25,498 23,377 18,467 17,432 15,943
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Table 2.7 Cpue data by vessel category for the Danish fishery in
Division IIIa expressed as average catch (kg) per fishing day.

; Trawlers
Year Quarter Netters 22?;:};5
€30 GRT 30-75 GRT 75-100 GRT >150 GRT
Skagerrak

1983 1 179 78 73 128 151 210
2 94 259 82 143 128 102
3 50 161 61 151 130 171
4 424 158 59 101 184 104

1984 1 238 212 67 113 78 54
2 94 282 103 130 246 80
3 140 145 82 91 98 163
4 208 78 49 67 129 81

1985 1 190 88 70 134 307 876
2 194 178 94 112 99 34
3 265 363 98 247 159 171
4 353 207 81 114 104 99

Kattegat

1983 1 169 386 364 245 224 3
2 28 78 147 395 - -
3 98 65 107 158 - -
4 108 173 89 141 - 667

1984 1 28 34 330 353 269 4,509
2 35 56 92 23 265 -
3 58 59 96 88 - -
4 82 114 86 109 190 -

1985 1 125 397 448 555 235 320
2 66 94 167 146 - 198
3 105 117 216 92 102 580
4 73 79 128 116 226 540
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Table 2.8

Cpue data by vessel category for the Swedish fishery
expressed as average catch (kg) per hour.

Bottom trawl

Year Skagerrak Kattegat Division IIIa
o f c/f C £ c/f C £ c/f
1978 86 3,511 24.5 1,151 13,436 85.6 1,237 16,947 73.0
1979 104 3,670 28.4 1,771 12,230 144.8 1,875 15,900 117.9
1980 268 6,676 40.1 1,715 14,866 115.4 1,983 21,542 92.0
1981 319 7,312 43.6 1,750 12,454 140.5 2,066 19,766 104.5
1982 463 8,205 56.4 1,579 10,443 151.2 2,042 18,648 109.5
1983 326 8,415 38.7 2,371 17,311 137.0 2,697 25,726 104.8
1984 373 12,075 30.9 1,746 19,168 91.1 2,119 31,243 67.8
1985 362 12,209 29.7 1,146 13,052 87.8 1,508 25,261 59.7
Nephrops trawl
Year Skagerrak Kattegat Division IIIa
c i c/f c f c/f c f c/f

1978 572 31,450 18.2 726 11,471 63.3 1,298 42,921 30.2
1979 936 34,419 27.2 1,142 13,735 83.2 2,079 48,154 43.2
1980 1,173 37,526 31.2 972 14,137 68.7 2,145 51,663 41.5
1981 1,458 37,540 38.8 884 13,871 63.7 2,342 51,411 45.6
1982 1,212 33,595 36.1 603 14,270 42.2 1,815 47,865 37.9
1983 1,038 40,626 25.6 485 11,739 41.3 1,523 52,365 29.1
1984 878 48,582 18.1 398 13,718 29.0 1,276 62,300 20.5
1985 958 49,798 19.2 482 11,645 41.4 1,440 61,443 23.4




Table_2.,9 VIRTUAL PUPULATIUR AiALYSIS

COD TN THE KATIEGAT (FART OF FISAING AREA ILIAD
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5 .75 1.9¢ 1.5y L A Lol e .50 Li5 48 1.50 1.45
7 .o 1.1U TelU “(u .50 TGl - QU -40 «5D « 65 - 88 .3U
ot _50 1.10 1ot .70 Lon 1.CC Lol L46 55 .65 .5 .30
¢ 5= 5y Lol 1-16 T.00 Srh .55 1.0 .35 Y .05 .91 .35 1.15
( 5= 02 .54 .71 ool Lo L7 1.0U Ll .65 S0 101 1.25 1.0¢
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1 ol Sk
.i2 3L
bl A 11U
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5 i 1.21
3 V. (5 1.21
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Table 2,12 VIRTUAL POPULATION ANALYSIS
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Table 2.13

List or Inpuc variables for the ICES prediction program.

COv Ik THE XATTEGAT (PART OF DIV. 1IIA)
Tiie refarence F is the mean F for the ags group range 1rom 5

Tne numner Nf recruits per year is as follows:

Aecrditmant

Zditibat
2Uo D
2Uoiuy
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Table 2,14

Effects of different levels »f fisniny mortality on
catch, stock hiomnass and spawning stock biomass.

COD IN THE KATTESAT (PART OF DIV. IILA)

+ o e e e e e ——— F e ——————— +
H Year 198o H Year 195/ H Year 19388 H
Frm b ——— fom e e et fm—m——— tomm—— D fom Fmm—————— R Fmm———— tmm———— —
i fac—: ref.! stocki sp.stocki i fac—i ref.i stocky sp.stocki ' stock! sp.stocki
i tor ¥i biomass! bhiomassi catch! tor| Fi biomass: biomassi catchi biomass! biomass!
+ + + + + + + + + ——— e Hm——————— Fomm—————— +
Vo1.00 12200 324 124 154 - Ui .00 544 T4t Ui 511 3ul
H i | | | H 0 L1310 H ; 2. 431 27
H ‘ H H H H .23 -235% H H 4y 461 251
i | 1 i i i b 570 H i 7 435 221
H i ' H ' i <061 761 ‘ H 91 41 191
i | H i | H 281 1,011 J H 124 371 16
H 1 1 : 1 t 1.01 1.201 H H 11 55 T4
H i H | J Vo120 .52 ' i 5 3350 151
H H H i ' H Tabi Tl H H 1o Fra 114
i H ; H ; o 1.60 20021 H H 154 514 104
' H H H H H Tai .28 i H 194 <9 91
H H | 1 | 2.0 20530 i | 201 291 5
Fm————— + + + + —t————— + +— +— + +——— +
Tne data unit of tne biomAass and tie catcu is 1736 tonnes.

The spawning stnck hiomass is given for 1 January.
Tae reference F is tne mean F for tue age yroup range lrom 3 to 6

92
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Tahle_2

15 VIRTUAL POPULATION ANALYSIS

CeD Ih THE SKAGERRAK (PART OF FISHING AREA IIIA)

CATCH IN NJUJBER UNIT: thousanas
1973 1979 19380 1981 i98¢2 1985 1934 1985
1 4593 481 1156 415 1138 1886 560 16436
2 11823 431¢ Tuet 11r1¢ 40639 641 () (4(u 6U34
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5 N 39 10U byt 138 GU (4 156
14 &7 37 87 5¢ 7 34 25 3y
3+ 55 31 12 & 8 I 16 8
TOTAL 20777 Va4 15735 20562 15502 14101 12298 12021
Tehla_2.16 SU.S OF PRODUCTS CreCw

.
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CATE JuxY: TulAL

A welaliT AT A€ I THE CATCh UnIT: kilogram
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Tenle 2.17

VIRTUAL POPULATION ARALYSIS

uNIl: Year-i
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057355 S4i50
1195% (5049

IIIA)

1932

17955
11244
1GG1¢e
2900
bse
¢l
147
54

44633
45644

NATURA L

1963

=11
2
Ta.c¢U
1.14
«95
. L0
19
79

1.04
1.16

1963

192%6
15657
5550
27 ¢k
555
168
&b
146

42163
RSV

MORTALITY COEFFICIENT

1984

10054
14098
5459
1500
a0
179
Y4

5{770
rols

1985

.06
.72
1.20
1.16
-85
.63
.72

.72

.96
1.15

1985

27179
12619
4839
1554
431
218
B

N

7ot
(e¢39

1966

<0357
51U8
1¢uéd
549
151
159
59

=20

8¢



Table_2:19 VIRTUAL POPULATION ANALYSIS
COD Iin THE SKAGERRAK (PART OF FISHING AKEA IIIA)
STOCK 3ICHASS UNIT: tonnes

ALL VALJES ARE GIvedN FOR 1T JANUAKY

1973 1979 1980 1981 198¢ 198> 1984 1985

1 (oA 11607 Tavi 7 brby 8071 86463 7224 12231

[4 15029 19460 14580 18¢8u 8533 956U 9808 8975

3 (841 13942 12274 16665 16,22 8602 8464 7577

4 4818 4278 8554 51906 8381 811> 4100 4661

5 2771 2856 35706 5523 2363 2719 34586 2114

5 ¢ho? 194 1344 1562 1888 11¢3 120¢ 2129

7 545 1257 1766 11386 1293 590 497 (92

5t 1250 1531 su3 17 594 1601 49¢ 137

TGT.NRI0N 425715 46755 57605 55135 45545 41051 35551 38574

35S 8I07% 19992 2600 25100 28008 217247 22808 T8¢o3 10570
Table 2.20

List of input variables for the ICLS prediction program.

CONP T SAASGTHRAK (PART UF DIV. LIIA)

The reference fF is tae mean F for tne ays yroup range trom 5

Thn nunher of recruils par year is as follows:

Y2aar kecruitnment
ooy 30udd.0
1= <y Zebhi) .U
i%+u 244470.0

rropaviion of F {risning mortality) eifective vefore spawning:
Proportion »r . (natural mortalicy) effective Defore spawning:

veta are printed in the follnwing units:

wimoer Nf Tisn: LHousanas
selght ny aga group in tne caich: kilograa
deignt oy 3je group in tne stock: kilogram
$thc< hiomass: Lonnes
At welant: tonnes

to 6

- ulU0uU
= ULy

. U0

. JUd 1
1 o0 1
1. uul 3
1aUJi 5
[ H 3
1,901 a
1. uUi 11

¥
Vo Tfishing: naturaly macturicyt weight ini weight ini
pattern) mortality: njive: tne catcni the stock.

5. 00U
4,900,
O Uy
5. 70014
ThaD0UY
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Table 2.22 1Indices of O-group cod on the Norwegian

31

skgggrrak coast and 1-group cod and 1-group
whiting in Division ITIa from International

Young Fish Survey.

Year Cod Whiting
class O-group 1-group (<25 cm) 1-group (<20 cm)
1971 - 11 -
1972 - 84 -
1973 22 -
1974 - 34 499
1975 6.1 12 236
1976 11.4 80 99
1977 3.4 88 392
1978 6.0 25 561
1979 21.4 181 722
1980 7.1 28 968
1981 5.0 66 690
1982 12.4 54 262
1983 1.9 33 500
1984 4.2 16 940
1985 20.3 155 1,379

Table 3.1 Nominal landings (tonnes) of HADDOCK from

Division IIIa. (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
19841 7,837 321 499 30 8,687
1985 8,705 279 330 1 9,314

1Preliminary.
2 Includes Divisions IVa and IVb.




Table_ 3.2 SUM OF PRODUCTS CHECK

HADLDOCK IM FISHING AREA IIIA
CATEGORY: TOTAL

CATCH Id NUMBERS UNIT: thousands
19%1 198¢ 1685 1984 1935
1 30 314 1113 16 0
2 2903 2299 Lolh 6454 5554
3 4962 12055 2728 44681 3805
4 71 113 4U04 15 12418
5 151 209 525 524 190
b 34 2¢ 65 91 220
7 56 1 11 o 33
B+ 3 6 6 16 7
TOTAL 15940 16029 135074 12405 13917
Table_ 3.3 SUd UF PRODUCTS CHECK

AADUVOCK IN FISHING AREA TIIA
CATEGORY: TOTAL

MEAN WEIGHT AT AGE IN THE CATCH UKNIT: kilogram

1931 198¢ 198> 1984 1985
1 350 .350 350 .350 550
2 -530 -53C 2550 -53U 2550
3 760 760 .760 . 160 .60
4 1.096 1.096 1.090 1.C906 1.096
5 1.518 1.518 1.518 1.518 1.518
2] 1.843 1.828 1.823 1.828 1.828
7 2.400 2.400 2.400 2.400 2.400
8+ 2.(00 2.7N0 ¢.1u0 2.000 2./700
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Tanle_3

3 VIRTUAL PyUPULATIURL ALALYSIS
HAGUOCK TN FISHING AREA IIIA (RATTEGAT AND SRASERKAK)

STOCK SIZE Iwn NUABERS UKTT: thousands

3I0MASS TOTALS UNIT: tonnes
ALL VALUES, EXCEPT THOSE REFEKRING TO THE SPAWnIAG STOCLKR ARE GIVEN FOR 1 JANUARY: THE SPAWANING
STOCK DATA REFLECT THE STOCKN SITUATION AT SPAwwING TIME, WHEREDY THE FOLLOWING VALUES ARE

USED: PRUPORTION OF ANNUAL F BEFORE SrAWNLlWo: . 150

PRIPORTION OF AMKUAL o CEFuRe SrAWNILIIG: .250
1931 128< 1¢85 1584 1985 1966 1981-55
1 9452 17209 13749 é5¢53 Fit U 14116
2 35052 7543 15606 14544 20663 9 18253
3 /995 179307 [ 153 5892 Q255 5994
4 i229 2144 5516 y50 Tonb 1453 2346
5 213 3ce 164 ¢3o0 155 465 489
5 111 4> 124 161 541 58 147
7 56 1 1 9 51 G su
3+ 5 9 Y 25 11 ) 1Z

TOTAL NO 55917 47101 4505¢ 43599 29110
SPS WO 25436 21520 14219 13594 15605
TCT.BIOM 25646 23118 19054 19561 foo4s
SFS BIo! 13271 14694 100y 7 Y135 2042

4%



35

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
19841 12,694 51 1,168 60 13,973
1985 12,671 34 632 - 13,337

! Preliminary.

Table 5.1 Plaice landings from the Skagerrak (tonnes).

Year Denmark Sweden Netherlands Belgium Norway Total
1972 5,095 70 - - - 5,165
1973 3,871 80 - = . 3,951
1974 3,429 70 - B - 3,499
1975 4,888 77 - - - 4,965
1976 9,251 81 - - - 9,332
1977 12,855 142 - - - 12,997
1978 13,383 94 B - B 13,477
1979 11,045 105 - = - 11.150
1980 9,514 92 B - = 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
1985 10,228 362 1,800 114 16 12,520

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
1985 2,972 331 - 3,303
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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 27,01

1979 20,766 386 810 21,96

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
19841 10,812 679 1,629 13,120
1985 13,200 693 1,930 15,823

1 A
Preliminary.

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

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

Kattegat 1975-85

Jan-Mar 2,127 2,637 2,526 2,410 2,002 1,825 1,196 941 531 779 586
Apr-Jun 2,372 2,096 2,497 2,487 2,786 1,168 774 619 595 745 596
Jul-Sep 2,781 2,183 2,924 3,815 2,525 1,396 1,069 599 1,195 955 714

Oct-Dec 2,878 2,571 3,663 3,973 2,422 1,193 764 558 959 773 1,076

Total 10,158 9,487 11,610 12,685 9,721 5,582 3,803 2,717 3,280 3,252 2,972

skagerrak 1975-85

Jan-Mar 668 1,732 2,119 1,289 967 1,042 751 849 895 964 919
Apr-Jun 949 2,234 3,617 3,522 5,097 3,325 3,036 3,084 2,729 2,675 2,948
Jul-Sep 1,514 2,944 4,614 4,302 2,963 3,381 2,239 2,583 1,941 2,461 3,519
oct-Dec 1,757 2,341 2,505 4,270 2,018 1,766 2,089 1,273 1,263 1,460 2,842

Total 4,888 9,251 12,855 13,383 11,045 9,514 8,115 7,929 6,828 7,560 10,228




Table_5.5 VIRTUAL POPULA N ANALYSIS

PLAICE IN THE KATTEGAT (PART GF FISHING AKEA IITA)

CATCA is NLUMBERS UNIT: thousands
1908 1969 197G 1971 1972 1973 1974 1975 1906 1977 1978 1979
1 1 1 1 | 1 1470 50 P40 io 10 1 37
2 3/90 1180 3660 080 1120 359U 3100 /880 3657 2330 147 359
3 21320 14070 1130 8190 21090 5330 21630 7330 11026 20150 J0 86 6464
4 Tusra 10510 971 60 25500 1re20 620l 3470 8140 2100 9230 20862 17531
5 223N 2840 5140 14170 710 3130 2620 1040 3060 2630 3635 7984
6 90 760 1o 187U 1110 170l 1ucu 730 431 900 1144 1715
7 530 3390 650 350 2040 510 740 - 420 230 230 227 576
2 260 30 570 19u 120 1506 230 350 2U7 270 49 105
? 130 270 370 330 89 cU 120 150 87 210 4y 73
(D] (7 240 241; 26U 80 10 BU 110 (4 130 33 49
i 1 50 80 &0 30 30 50 50 10 100 17 38
1¢+ 50 180 14U 4y 60 50 140 10 13 190 40 16
TOTAL 38812 30621 50951 49731 50221 27830 33350 26350 25955 37430 47939 35247
1980 1981 1982 1983 1984 1985
1 1 2 Zi 54 7 6
2 301 191 548 1495 1354 1255
3 2855 1817 1326 5629 4408 4943
4 7109 4754 1986 2e¢98 23880 3962
5 >355 3198 1935 588 019 be
8 2310 ins5é 1011 585 585 s
7 501 416 380 561 540G 9
3 159 196 157 402 675 112
7 127 151 63 ¢lo 566 $1
] 53 21 23 54 2388 102
i1 32 51 25 39 27 69
P2+ 17 39 9 71 7n 64
TOI AL 138720 1194 ¢ (485 11092 11099 11190

LE



Tanle_5.6

VIRTUAL PGPULATION ARALYSIS

PLALCE IN THE WKATIEGAT (PAKT OF FTSHING AREA IIIA)

A AR

wELSHT AT AGE OF Tdg STOCK ukll:
19638 1969 1970 1971
1 <176 L1706 <170 <170
2 .243 243 L3 )
3 22405 LLT D 273 <75
4 .291 -291 .291 -291
5 .325 .325 325 .32
5 AR 403 A 408
14 .556 .5506 .556 .59506
3 .036 .63¢ .636 “tB80
? . 822 L8622 .vze LL2¢
(] 907 «90¢ ~9Uu? 907
il .952 .952 .952 .95¢
ier . 992 .99¢ «.%9¢ -%92
12314 1287 195¢ 1982
1 .120 L1180 .260 .75
4 L2053 250 gt 285
3 W277 .270 .520 .285
4 o0 291 550 298
5 2310 .350 .360 L350
4 -336 <440 440 «585
7 .509 .530 580 <40c
3 - 6uf) - 69U .1U <461
2 L6910 L7906 .710 <581
1.} <30 .90 1. 00U 1.L3>
[N . 391 .960 1.050 Tanree
12+ . 950 1.U5d TaU70 1.173

1

kilogram

1972

2106
243
.273
.291
<325
<408
L5936
.o8h
.522
<907
Y52
-932

1984

.235
237
.300
-518
358
-524
2516
.540
.327
412
506
1.156

-
o
-
w

lre
.243
<273
.291
.3e5
A
.550
-686
LHee
- 207
.952
-99¢

1985

247
285
277
.3509
393
-455
22
.567
.556
-61U
o4k
1.05¢

1974

-lro
243
203
.291
<325
<4ids
.550
030
.02
-9u/
.952
. 99¢

i975

176
Lebs
.273
291
.325
<403
.556
686
<822
-90r
.52
.99¢2

1976

116
243
203
291
525
<4UR
556
036
.62
-907
.92
.992

1977

2176
243
273
.291
.325
408
556
.086
. 822
.907
952
.99

1978

.20
. 230
240
260
.3500
460
720
78U
.00
=320
. 830
-850

179

.1e0
. 220
.258
275
2303
344
450
. 650
.920
1.005
1.030
1.061

8¢



Table 5.7 Petersen young fish trawl indice

in the Kattegat.

39

s for 1-group plaice

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

23.

N ® v o

5.
.87

7.
10.
16.
.38

1

45

34.
26.
19.
22,
73.
59.

3.
10.

80

92
42
22

39
38
37
56
60
10

22
23

68,213
49,206
45,001
18,392
57,240
26,604

1Predicted.
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Table 5.8 Mean catch per fishing day in kg for gears in the Kattegat
and the Skagerrak.

Gillnets Trawl Trawl

Year Quarter below 30 BRT Seiners below 30 BRT above 30 BRT
Kattegat

1983 1 27 40 26 32
2 33 78 21 . 29
3 24 176 14 31
4 29 106 33 69

1984 1 60 63 33 . 42
2 28 127 44 15
3 16 176 19 35
4 21 99 36 52

1985 1 2 64 29 59
2 53 348 36 . 23
3 183 415 75 36
4 234 315 60 42

Skagerrak

1983 1 30 169 26 31
2 128 255 67 22
3 69 355 36 333
4 80 332 62 110

1984 1 81 143 58 36
2 108 264 54 66
3 69 525 48 62
4 54 254 59 39

1985 1 60 113 57 33
2 337 262 87 45
3 547 588 149 119
4 151 526 173 141




Table_ 5:9 VIRTUAL POPULA° N ANALYSIS

PLAICE IN THE KATTEGAT (PART OF FISHING AREA IIIA)

FISHING MORTALITY COEFFICIENT UNIT: Year-i NATURAL MORTALITY COEFFICIENT = .10
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
1 « 000 - 000 - 000 - 000 - 000 -060 - 001 .002 - 000 - 000 - 000 .005
2 .070 -020 .090 -0138 .073 191 . 155 . 1381 <111 072 006 -U57
3 .721 .350 .257 .266 .988 572 .875 573 366 «357 274 334
4 1.025 -925 388 1.026 1.279 767 708 «871 .282 .525 1.058 .968
5 567 .758 699 1.406 1.088 .710 L7653 <419 861 .612 1.249 .906
6 . 353 - 330 $377 1.091 513 «670 467 436 «272 .589 -509 . .787
4 .271 .196 462 -.288 .208 .207 .582 317 .264 204 .254 461
8 =140 232 <348 211 =135 =365 -180 -533% 227 -389 -055 -160
9 .130 .190 <438 .527 .116 .027 .392 . 104 .216 .336 .098 .097
10 - 114 .230 -230 .556 .207 017 =129 . 664 .062 .505 .072 <124
11 .100 .100 .100 .100 .100 .100 .100 .100 .100 .100 .100 -100
12+ -100 .100 100 -100 -100 100 .100 =100 100 100 -100 . 100
« 3- 9 .458 426 424 .688 598 474 .567 465 355 430 499 .530
19380 1981 1982 1983 1984 1985 1979-83
1 - 0u0 - 000 -001 - 00¢ - 001 . 000 -00¢
2 . 043 .032 .049 . 092 .070 175 -055
3 . 240 «343 291 . 704 <305 350 -383
4 . 664 . 689 L6679 1.034 1.036 .600 .807
5 -816 .623 «592 655 77 -350 . .719
6 .640 .323 .361 315 586 -.200 485
7 <490 -197 . +165 310 a4 200 325
3 L1197 .320 .095 .235 .658 -150 .201
9 -263 . 221 =144 165 529 150 .178
() . 036 .272 .049 .160 .307 150 .138
11 =100 .100 -100 100 .100 -100 <100
12+ .100 .100 .100 .100 .100 .100 .100
¢ 3- 9)u <473 .388 .332 .488 634 .256

Ly



PLAICE Iu

STOCK SIZE

VIRTUAL POPULATICN ARALYSIS

TH4E RATTEGAT (PART OF

I NU.IBERS

3704ASS TC

TALS

UNTT:

ALL VALJES ARE GIVEN FOR

1

2

3

%

5

6

7

S

9

19

1"

12+
TCTAL WO
3P3 W)
TOeT.RI9~
GPS RIDA
1

4

3

4

3

%

7

2

?

[}

i

12+
TOTAL W)
SPS W
TCT.310

3PS RIO0%

1963

63215
590356
41336
17133
5513
2786
22i)6
20385
1545
653
11
552

27311069
753870
SU6¢3
245710

1939

5733
‘503
14917
1v4a7
145019
5149
1354
952
504
o
553
132

65193
43692
15944
1o1e

1969

492006
61721
49862
18169
5581
2830
177¢
1522
1640
1227
55¢
1195

195184
(6257
51630
2097y

1931

13334
b2( ¢
5557
70/4
7ar
L0
2432,

754

692

i 400

5625
430

vIT: thousands

tonnes

1

JARUARY
1970

45001
44523
54726
31707
6522
2366
1840
1319
109¢
1227
285
1545

192320
103297
52125
53534

1982

i9790
12064
549
4210
4530
3496
2¢25
1811
4493
S5Uc
276
99

55595
¢354
18876
13475

1971

1859¢
40717
36308
38293
195035
2933
1468
1G50
L4z
635
885
441

101969
102859
45944
s¢E1¢

1980

230206
TrE33
10595
s
1932
254
2205
U4
1490
2306
435
(31
6053>
25021
21561
10131

FIS41inG AMEA I1IA)

1972

57240
16641
56196
25535
12425
4525
391
996
(89
450
331
662

1564063
82531
40424
26536

1934

9673
el 34
14785

40652

1196

08

1498

14063

1442

1143

298
(2

57994
28157
17730

9633

1973

26604
51792
13993
12260
64350
3788
2861
617
788
620
331
331

120354
41958
32140
14873

1985

18017
8205
1753¢%
918¢
1494
498
457
844
6L6
769
761
U0

59154
32954
18013
11241

- 1974

55231
22675
38709
7144
5124
2859
1753
2105
2388
094
552
1545

138719
603572
56133
20902

1986

16¢9¢
6230
111385
4560
95¢
369
339
657
534
599
1201

1975

96006
49928
17574
14606
3184
2161
1621
836
1591
237
552
110

188456
42522
43661
14631

1976

55615
86736
57695
8965
5551
1876
1264
1069
441
1297
110
143

200092
58441
49562
18017

1977

29333
50313
70259
23656
6120
2116
1506
378
70
343
1103
2096

138274
108642
51779
343520

1978

18118
26532
42361
44470
1266/
3002
10663
964
5338
498
188
441

15084¢
100192
39514
29788

1979

8397
16593
25368
29141
15974

3286

1633

746
825
442
419
177

99502
74512
27193
2e579

(47



Table 5.11

List of input variables for the ICES prediction program.

PLAICE I THE KATIEGAT (Option 1)

The reference

The nuiber of

F is the mean F for tne age group range from 3

recruits per year is as follows:

43

to 9

Year Recruitment

1986 15000.0

1987 15000.0

1988 15000.0

Proportion of F (fisning mortality) effective before spawning: .0000
Proportion of il (natural mortality) effective before spawning: .0000
bata are printed in the following units:

Numper nf fisnh: tnousands

Weight by age group in the catch: kilogram

deight by age group in tne stock: kilogram

stock biomass: tonnes

tatcn weight: tonnes

fom e m - ———— B F e el R L et tm o ———— +
| | i fishing: naturali maturity! weight ini weight ini
i age: stock sizei patterni mortality! ogivei the catchi the stocki
f————+ + + + + + +
i 11 15000.901 L0010 L1010 004 2521 .2521
H i 1629¢ .01 034 <104 .00} 2851 .2851
i 3 6239.01 351 101 1.00: 2871 287
H 44 11185.01 . 604 1014 1.001 3081 <3084
i 54 4560.0, 351 L1004 1.001 L3671 3671
i 64 952.01 20} - 1014 1. 004 -3871 . 3871
H 71 369.71 L2010 104 1.00: L4011 L4014
i 84 339.014 <151 .10 1.001 <4361 4360
i 9i 657,01 154 .10 1,001 L4881 .4881
P10 534.01 =154 2108 1.001 - 6851 -6851
A 599.0. 104 1014 1.00: .9001 .900:
12+ 1201.04 =104 1038 14001 1.12¢24 1.122%
fommmmf mm———————— P ———— R tmmm—————— fomm e ——— o ——— -—t




Table %.12

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

PLAICE Iin THE KATIEGAT (Option 1)

d o e e e e e e + + +
| Year 19&6 H Year 1Ju7 H Year 1Y&3 H
+ + + $—— + p————— + + + + + + +
v fac=-1 ref.i stncki sp.stocki i fac—-1 ref.i stocki sp.stocki H stocki sp.stock:
i tori fFi biomassi ©Diomassi catcni tor: Fi biomassi biomassi catcni biomass: woviomass:
Fommm—mp m - ——— Fo——————— F o - ———— + o —— tmm——— o ———— trm-————— t o —— + + + +
N ST 273 191 101 2, .01 .00 191 114 Ui 221 o
H H H 1 H H .10 -1 H H Ui 221 141
1 i H i H \ Wi 2061 | | [ 214 144
H | H H | H b 2110 H H 14 21 (FH
H H ] | H ' .61 170 H | 2 204 154
H H H H H H .81 251 i H 2 ON Jet
i | H | i 1.0 291 H | 54 193 (N
H ' H H H FE YA H H 24 1914 118
H H 1 | ' HE P L4600 i i 4y 131 101
H H H H H H (NN <boi i | 4 131 Tui
i H i i , I - | i P 171 ('K
H H H | H PN TH e H | 5 174 9
- —— e —————— tom e ——— e e ————— tmm———— - +
The daca unit of cthe hiomass and the catcn 1s Uud tonnes.
Tne spgawvning stocsk Hiomass is given for 1 January.
The refsrenne + is the wsan F for Lhe age jroup rang~ Ifrom > Lo 9,

44



45

Table 5.13

List oI input variaoles for the [CES prediction program.

PLAICE I. Ta¢ wATTEGAT (Option 2)
The rerarence t is tne mean F for lne aye jroup range rrom 5 Lo 9

Tre nuaner of recruits per year is as follows:

Year recruitment
19¢6 1560009
16R¢ I5ulid.d
19806 15470.0

rroporeion »f r {fisning mortality) erfective nefore spawning: .0GLOU
rroportion of . (natural mortality) erfective before spawning: .000u

data are printed in tne folloving units:
wumoer Nr fisn: Lousands

delght Sy ag2 jroup in the catch: kilograa
Meigint oy age group in tas stock: kilograa

stock biowass: tonnes

Catcn walynt: tonnes

L e R i g + Fmmmm—————— +
i i v Tishinyi naturali maturicyi! weight int weight ing
i ayei stock sizei patterni mortality) ngive:r the catcni thne stock:
+ + + +— + + + +
i 1 15 0.0 it 100 cudi .ehen 25210
H 2 16290 et VRS REEVH <l . 2851 - 2851
H 34 143154014 350 N 1oUdi <267 2871
H A T1id5.:4 «6J1 < 1Ui 1euul «5U81 - 3049,
i 54 456U.01 L3510 100 1,031 367 L3670
| 214 ISc .U 204 <dus [RRVIVE L8710 <5474
i 7i 364,01 20 10 todidi J4UT L4010,
! 24 25934 - 151 PRIV [ IVH <450} chsol
i e 57,00 L5 U [NV A ARG
i P >34 .44 « 151 <10 TaUui <0651 <6353
oot 59y .0 < RN [V Y000 7000
[ A Teulaus B H PIVH Lauli Tetect Teldei
L e Fom—————— b ————— fmmm————— o ————— pmm—— —————
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Pveu
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tm—m—

pmmm

Sp.stock

stock:
oiomass.

V1OMASS

iocAatcai

wiomass

iomassi

i

biomassi
Fm e e e e e e e e e e} e f e e e ————— ————
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SN

~J

Y]

151

24
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-
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P
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Tahle_5.15

PLAICE 1IN

VIRTUAL POPULATION ANALYSIS

THE SKAGERRAK (PAKT OF FISHING AREA IIIA)

CATCH IN NUYIJERS

- -
+ O W~ G-V

TOTAL

Teble 5.16

PLAICE I THE SKAGERRAK (PART OF FISHING AREA ITIA)

1978

556
0443
1271
10928
(U0
410
16

17

i6
5

44052

UNIT:

19732

240
3327
12331
12828
59335
1939
65

2

1

1

56675

thousands
1980 1981
6¢ 2¢1¢é
1937 8554
9c4e r&0U
7272 3269
3748 1005
1902 346
(94 8U
7 25
1 o
1 0
25030 25098

VIRTUAL POPULATION ANALYSIS

4EAN welGHT AT AGE OF THE STOCK

LN v N O U BN

1978

.238
. 201
. 235
.353
2410
551
. 608
. 869
1.1u7
. 995

1979

. 228
249
2506
294
.388
451
. 664
983
1.732
1.285

1980

255
.270
=310
570
<450
.600
<048
. 850
.856
. 556

UnIT:

1981

220
.258
.o00
360
<430
540
. 660
. 650
950
1.000

1982

4
842
70667
9184
4314
1561
638
253
95
16

25074

kilogram

19382

.¢53
.270
205
.309
.375
5355
705
.789
.891
. 840

1983

87
6192
8053
8959
2643
493
189
66

53

26717

1963

278
263
291
357
ACK)
592
705
.9G0
953
1.420

1984

1024
10207
11657

4784

199¢

441
9u
31
15
12

50458

19 84

207
.290
.3506
340
b4l
57
.356
1.084
14256
1.522

47

1985

175
4758
22505
8198
2179
790
191
146
38

31

39061

1785

217
.290
.506
340
428
.550
761
.875
-93¢2
1.257




Table 5.17 VIRTUAL POPULATION ARALYSIS

PLAICE IN THE SKAGERRAK (PART OF FISHING AREA IIIA)

FISHING MCRTALITY COEFFICIENT UNIT: Year-—i NATURAL MORTALITY COEFFICIENT = .10

1978 1979 1980 1981 1982 1983 1984 1985 1979-83

2 .012 .00% .002 .093 . 000 .N01 027 . 004 .021

3 «205 -136 U5 - <89 .042 -185 =146 -150 145

4 4385 L6535 592 425 . 415 .5%4 547 -480 .536

5 . 995 1.168 915 «28y 1.156 1.080 - (60U -830 940

6 . 925 1.077 1.256 .260 1.375 1.179 656 .350 1.030

7 . 966 .6138 1.157¢ .299 712 <411 <540 »520 640

3 .722 337 490 <108 1.219 150 10y <420 A0l

9 -898 .159 (42 .25 506 321 -UdU 230 350
13 .100 .100 .100 .100 .100 .160 .100 .190 .100
11+ . 100 <100 =100 . 100 . 100 -160 <100 -100 -100

¢ 3- 9u . 742 .593 14T .255 L7705 .560 398 497

8



Table_5.18 VIRTUAL POPULA. JN ANALYSIS
PLAICE IN THE SKAGERRAK (PART OF FISHING AREA IIIA)

STOCK SIZE IN NUMBERS UNIT: thousands

BIOMASS TOTALS UNIT: tonnes

ALL VALUES ARE GIVEN FOR 1 JANUARY

1978 1979 1980 1981 1982
2 30648 31315 38622 26253 42558
3 36461 27395 28101 34588 21653
4 34779 26875 21626 23587 23644
S 23001 19376 12656 108235 13952
6 12253 9371 5450 4589 6695
7 690 4396 2888 1404 3200
3 33 238 2144 521 942
9 50 14 154 1188 667
10 177 11 11 66 1048
11+ 55 1 1 0 177

TOTAL NO 143126 119001 111663 103619 114536 1
SPS NO 112478 87685 (3041 77566 71978
TOT.BIOH 41735 32361 34470 30095 33921
SPS BIOA 34441 25221 24699 24520 23153

1983

87400
38504
18792
14129
3973
1531
1420
252
364
22
66389
78988
49162
24865

1984

40696
79001
28962
9385
43540
1106
918
1106
165
132
165811
125115

508386
40264

1985

40956

35850

61789
15172
3971
2039
583
745
971
342

162418

121462
48602
39714

1986

36892
279¢0
34596
5986
1536
1097
347
536
10/5

6%
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figure 2,4 contid,

FiSH STOCK SUMMARY

STOCE: Cod in the Eattegat
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Yield

FISH STOCK SUMMARY
STOCK: Cod in the Skagerrak

_Figuzs 2.8 16~-4-1986 »
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Yield per recrutt (kg)

Figure 2.8 cont’d,

FISH STOCK SUMMARY

STOCK: Cod in the Skagerrak

Long=term yleld and spawning stock biomass
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FISH STOCK SUMMARY
STOCK: Haddock in [lla

Figure 3.1 16-4-1986 3
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Figure 5.2. Kattegat PLAICE.
Plot of VPA 1-group versus young plaice survey index (year class indicated).
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FISH STOCK SUMMARY
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FISH STOCK SUMMARY

STOCK: Plaice in the Skagerrak
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