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9 Based on the IYFS, the 1984 year class was assume~ low (12 x 10 ) and the 1985 year class was assumed high (30 x 10 ). This method was preferred by the Working Group in preference to the assumption of average year-class strengths, even if the method is dubious. 

For Kattegat, no information was available and the 1984 and 1985 year classes were assumed to be of average 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 IIIa have only had limited application because only a few analytical assessments have been available. However, the Working Group considered it possible to improve the utilisation of IYFS data in parallel with the improved 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 weightat-age curve and refer to the beginning of the year. 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 fiohing 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 gillnets (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 levels 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 regression, the SSB in 1985 is calculated. Input F in 1985 which corresponds to this SSB was then used in a new run. This pro-
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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. 

Katteqat 

According to Poulsen (1931), the cod spawning in the southern 
Kattegat last from February to May, but the main spawning occurs 
in February-March. He found cod larvae 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 year 
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. 
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2.1 The Fishery 

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 
IIIa. 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 e·t 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 0-group cod appear to 
stay in the fjords, and Tveite (1971) has shown that there is a 
good correlation between the index from the 0-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; L~versen,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 Lres~) 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 
K. Popp Madsen 
N. A. Nielsen (Chairman) 
E. Nielsen 
B. Sjostrand 

Norway 
Denmark 
Denmark 
Denmark 
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. 
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cedure resulted in F 
3 _

6 u = 1.25 and the correlation coefficient 
0.87.The regression ls 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 106
) 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 last 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 
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levels in 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. T.he cpue series for the years 1978-84. Input F 
in 1985 was then selected to produce a 1985 SSB 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 = 0.96. Fishing mortalities 
and estimated stock sizes are<gi~~H Tables 2.17, 2.18 and 2.19. 

2.6 Prognosis 

The 1978-82 average recruitment appears from the VPA as 22 x 106 

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 yerr class (12 x 106

) and a high one for the 1985 
(30 x 10 ). 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. 
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3 HADDOCK 

3.1 The Fishery 

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 IIIa 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 Fl~devigen 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 
Bohuslan 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. 
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3.2.5 Fishing mortality 

From catch curves, a Z = 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 year 
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 landings 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. 
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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 
old 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 0-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. 
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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 
1-group 1985 

8,400 X 103 

17,500 X 103 

The 1984 year class is weak compared to year classes in the 
period around 1970, but strange~ than the average year classes in 
the period 1979-83 (14,300 x 10 ) . 

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 se1ners 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 cpue 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 F85 lower than F84 as estimated from 
trial VPA. This seems to be realistic as some of the effort is 
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. 
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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 years (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 F85 in 2-group 
is average (= 0.08), the 1983 year class as 1-group is 
estimated to be 19,000 x 103

. 

1984 year 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 Skaqerrak 

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 0-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 hie
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 1 1971-85 (tonnes). 

Year Denmark Sweden Fed.Rep. of Germany 1 Total 

1971 11 1 7 48 31962 22 151732 
1972 131451 31957 34 171442 
1973 141913 31850 74 181837 
1974 171043 41717 120 211880 
1975 111749 31642 94 151485 
1976 121986 31242 47 161275 
1977 161668 31400 51 201 119 
1978 101293 21893 204 131390 
1979 111 045 31763 22 141830 
1980 91265 41206 38 131509 
1981 101673 41380 284 151337 
1982 91320 31087 58 121465 
1983 91 149 31625 54 121828 
1984 71590 41091 205 111886 
1985

2 
81847 31435 36 121318 

1 Landing 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 1 1971-85 (tonnes) . 

Year Denmark Sweden Norway 1 Others Total 

1971 51914 21040 11355 13 91322 
1972 61959 11925 11201 22 101107 
197.3 61673 11690 1125.3 27 9164.3 
1974 61694 11380 1 1 19 7 92 91363 
1975 141 171 917 11190 52 161330 
1976 181847 873 11241 466 211427 
1977 181618 560 979 675 201832 
1978 231614 592 11442 260 251908 
1979 141007 11279 11745 213 171244 
1980 211 551 11 712 11982 341 251586 
1981 251498 21835 21073 294 301 700 
1982 231377 21378 11730 41 271526 
198.3 181467 21803 11765 16.3 231 198 
1984 171443 11 9 81 11458 156 211038 
1985

2 
151943 21524 11164 N/a 191631 

1 Mainly landings from Norwegian fjords. 
2 Preliminary. 
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Table 2.3 Cod landings from Division IIIa - the Kattegat 
and the Skagerrak, 1971-85 (tonnes). 

Year Denmark Norway 1 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 24,790 1, 164 5,959 36 31,949 

1 Mainly landings from Norwegian fjords. 
2 Preliminary. 

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 5,895 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 Ilia expressed as average catch (kg) per fishing day. 

Danish Trawlers 
Year Quarter Netters seiners 00 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 190 88 70 134 307 876 
194 178 94 112 99 34 
265 363 98 247 159 177 
353 207 81 114 104 99 

Kattegat 

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

1984 1 28 341 330 353 269 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 

c f C/f c f C/f c f C/f 

1978 86 3,511 24.5 1 r 151 13,436 85.6 1,237 16,947 73.0 

1979 104 3,670 28.4 1 r 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 r 311 137.0 2,697 25 r 726 104.8 

1984 373 12,075 30.9 1,746 19,168 91. 1 2,119 31 r 243 67.8 

1985 362 12,209 29.7 1,146 13,052 87.8 1,508 25,261 59.7 

NeQhroQs trawl 

Year Skagerrak Kattegat Division IIIa 

c C/f c C/f c f C/f 

1978 572 31,450 18.2 726 11 r 471 63.3 1,298 42,921 30.2 

1979 936 34,419 27.2 1,142 13,735 83.2 2,079 48 r 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 
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j i. u~o 1.050 1. cJ::> 0 I.V.JU I .0':> 0 1. [)) 0 I .0::> ll 1. 05 0 'l.iJ::>O 'I. 05 0 1. us 0 1 • 05 0 
4 1. 45 0 1.4Su I. 4 ':>U 'I. 4 5 iJ 'I. 4)l) 1.45L 1. 4 5 u 1.450 1 .450 1 .450 1 .450 1 .45U 
5 2. 2 •Jr'l 2. 2 O!J 2. £. UlJ ~.dJO ~.-:uo ~.zuo 2.2 00 2.2 00 2.2 uo 2.200 2.200 2. 2 •JO 
6 ..:S. -~ u:J .:..100 ,:,. 'I uu .J •. , uu _j. I UU .J.1UU .J .1 uu 5. I LllJ .) •. , uo :S. 1 DO .5. 100 3. 'I UU 
7 4. 3:;, 0 4. 3S ll 4.::>5(; 4.55 u 4 • .55 n 4. 3':> 0 4 • .550 4 • .55 0 4 • .)) 0 4.::>50 4.350 4 • .55 0 

~~ + 6. UUli 6.Unu b.lJuu b.LJ(_ii.J 6.UULI b.rJUU b.UUU b.UOU 6.uuu 6.Uu0 6.uuu 6.LJL](j 

t91:l4 •J ').ss 

• 45 ') .45 0 
c • tud • f Ol..l 

1. l::> 0 1. 05 u 
1. 4 ':> u 1.4Su 
2.?. tFl 2.2f10 

6 ..:S.1JO j .1 uu 
7 4 • .550 4 • .55 0 

3+ 6. U•JO 6.UOL 
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Table 2.13 

Use ot inpuc variai:)l~s f'Jr the 1CcS prediccio:1 program. 

COU IN THE <~TfE~Af CPART Of DIV. IliA) 
Ti1A ref'"rr~nc'" F i.s -c'le •nean F for L;-'}e ag·'= qrou;J rar1ge 1 rom :; to 6 

TnP nu::nGr '1f re.:ruits :Jer yeFJr is 2s f::>llo;vs: 

1 ·-: ·; 0 

.I c; ., l 
1 r_; ·:; j 

i. J0 i ;LJ. l_i 

2 00 r"r}. il 

2J6t:'.J. u 

,,r'!,.)lr t i 1n '![ 

r'ro~'Jrti:Jn ,f 
Cfis'ling .nortalicy) etfeccive before c;pawnin:;;: 

>'1 (naturi3l mortAlic.y) effective oefore .spawnin.,;: 
• IJtlOU 
• (J !l[!Q 

,;u·noAr 01' fisn: Lilousalla.s 
IFi:Jtlt ·,i 3J~ :~r:ou:J in U1e c=JtCI•: kil01:Jrn.n 
i:~ij'H 'Jj 3Qe .JrOU:J ill Lne st,;ci<.: r.<ilO::Jr3!11 
:JV)c~ :.:>iii'IAS.3: tonnes 
CC:tc:-i .<l"iQ'-Jt: lOIIIIPS 

+----+-----------+--------+----------+---------+----------+----------+ 
fisnin,;: nnt:.ural: rna-curi cy: weLJiH, in: wei<:Jllt in: 

: c:qe: 'i\.Jlr:~: size: ;):JtterrJ: •norLc.dity: O.Jive: the catch: Che .stoch: t----T-----------+--------T----------+---------+----------+----------+ 
1: .sJ...,:.;J.j: .l).:,: .~u: .u;J: uS~.UliO: 4:;,u.UIJ;J: 
.~ : 'I s.)) '7' • l : • j :; : • 2 :J : • u j : 01 5 • (; lJ 0 : i (.; (; • :l ') ·l : 
.,:;: :i.J 6 I .dj 1 .·1a: . .:u: I .Ju: '11 d\J. uuu: 1 J) u. 11:Ju: 
I o 

+• z. ( '} l. 1: 1 . 54: • L ~): I .uJ: '163S. liOO: i 4 J (J • 'I;; J : 
5 t )L/ .. •1: 1 .:: I : .. c:. ,J; I . uu: 2)SU . LLUl t.t:. UL. :J.Ju: 
') I ilu. J: 'I • 21 : -, ~ : I .:i.J: 3415.0GO: .)I LG. •l'1L.:; 11 '-- ~J 

l: jJ. J: J J: • .:::u: I • uU: 51 .'J r~. L~uLJ: 4.))lJ. Juu: +: .I ) . ~· : ., l: .. ~ ..J I I .LJ: s:,oi'.C:uo: 6 uJU. ')•-):): 

+----+-----------+--------+----------+-·--------+----------+----------+ 



Table 2.14 

E:ffects of :iifferent levels 'lf fisllln·;,~ mortality on 
catch, stock ~io11ass and spawning stock hio;nass. 

COD Ii\ frlE KA TrE:JAT (PART OF DIV. lilA) 

+----------~---------------------------+--------------------------------------+------------------+ 
Year 19~o : Year 19~t : Year 1988 +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : fac-: ref.: stock: sp.stock: : fac-: ref.: stock: s;;.stock: : stock: sp.stock: 

t'Jr: F: biomass: biomass: catch: tor: F: biomass: biomass: catch: biomass: biomass: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
1.0: 1.Zo: 3r:: 12: Jj: .u: .uo: :::l4: H: u: s1: .su: 

.1: .13: ; : z: 4<3: 21: . ~: .25: 

.4: . s 1 : 

. 6: • 7 6: 
o' • I I • 01 : 

·1 .U: 1. 2o: 
1. 2: I .52; 
1.4: 1. ((: 
1.6: 2. tl2: 
1. ,':j: 2. 2~: 
~.u: 2.'53: 

4: 
7: 
9: 

1 2 : 
"1.): 
"1:,: 
10: 
1o: 
19: 
zu: 

46: 
4 5: 
4J: 
Sl: 
js: 
.ss: 
.) c: 
.)j : 

.::9: 
n: 

zs: 
22: 
1 9: 
'j 6: 
'14: 
1.5: 
n: 
1 iJ : 

9: 
'I uo +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ Ttte datA unit 0f tns hiome1ss Aild tite cAtcu is JnJG t0nr1es. 

T!'!P. spa\•J!lin'J st()ck hiornass is givsn for I January. 
T.1e refP.rence F is t,le me:m F for Lte Fh:Je :;Jroup rAnge 1rom 3 to 6 

N 
0'\ 
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Tahl8 -~: . .15 VIRTUAL P 0 P lJ LA T l 0 I~ ANAUSIS 

COD I (I. T :1 E SKAGT::<RAK (PART OF FISHING Af<EA I I I A) 

CAfCc! I 'I ~; tJ .·ltl Eil S UNIT: thou sa nos 
----------------

19('3 1979 "l9iH; "1'181 1982 198::. "1984 198) 

"I 4)'13 I+ 8 "I "f"I.Jb 413 1 "13 8 1 R86 .560 1436 
2 11 ,'l.:..:> 4.31 (. run 1 "I ( 1 (. 4D09 641 L! (4 ( lJ 6U34 
s 5tb9 328'1 5131::> 6) 8) lu13 3 51,6 32 d4 31 57 

8~1 5.54 186.J "I ~41 2 118 1 7 "I::, ((:; 9115 
) ., -)3 225 3/2 .)Q6 2SS 3(J9 2% 227 
s ., ( 6 5iJ "l uu t. ( ., j4 <;·(; (4 136 
l 47 .5 i <:51' se n 34 2.) 38 

5+ :>5 .)") le 6 ~8 (.) "16 8 

TOTAL z,J 717 944/ ., 5 "( .s) 20562 IS:> 02 141 01 12db 12021 

Ta':llc; _ _?..=J6 SU,; JF ~KUDUCJS Cdt.CI\ 

.; ( [l I , ; r d [ S r~ A :, 1: ~ r< i\ K C 1.1 1~ R T 0 F F I ::i H 1 :~ G A R E A 1 1 1 A ) 

.:f.Tt:~J:-<Y: TUii\L 

![ Ari "'c 1.., 1: T 1\r A; t n r lot: U\TCh U!ilT: Kilo.:Jrarn 
~------------------------------

I 7( ,'{ 1'1/"1 19du ·1 '18 I 1962 1 Q (jj 19d4 'I 9 ~>) 

.);19 • ) -J'i • ·r 4D • 01 ;I .b56 .)'IU • b 4 ( .641 
• .'!uU .36u ., • "14 b .'J(~ I. (.IJ4 1 • :JlJ { 1 • ].) u 1.bo 

1.;;,'!4 l.H4 I •) ( [J ·1. ViZ 1.o6S 1 • ')6 ( 2. "I (0 2. I 70 
.).!..-)?, .:, • 4'" (j ::. • .;.4r .).( "1"1 C::.(lJ9 .).j)lt .).olD ::..D16 

s ':J. :> ·1 0 5. 51 L} 4.06~ :; • i 6 ., 6. "llJ 7 :>. /5 'I :> .)()J 5.) :)) 
6 ( • U'} .J 7.1.17.) i). fijC:: 7. 4'7"1 :).UiiS K.Ur4 (. 0 ., 4 (.K14 
7 l. j ·il+ / • .504 0. j :)1 ;~. ':J 'I 4 ,') • I .51~ ~ .. ;. 5 t..6 1 O.YI 'i 1 O • .S'I 'I 

::;+ 9. ~:J q 9. 'li3 (, i LUIJ) 'J [J. U94 "I L. 6;i~ '11. 96.) 1-::.b:>D 12.o5b 



T2tJl~_~:_~7 VI~TUAL ~OPULAfiO~ A~ALYSIS 

COD I i~ T.-lE s.-~AGF.f~l-iAK (i-'AKT uF FISHING AREA II I A) 
N 
o:> 

FJSriir:ll no RT ALl TY C 0 E F F IC I E IH UN ll: Year-·1 NATGRAL MUKTALITY CJEFFICIE~T = .zo 
-----------------------------

197e 1 97-1 1 Y dO 1 'i {; ., ., 902 1 9 c3 1'h4 1 y 85 

1 .2.4 .[)i .u4 .(}.) .l)7 • 11 • U..S .06 
2 • 91 • 44 • 46 • 6 I .~6 .n • U6 .n. 
J 1 • u 7 • 11 1. L 'I I .09 1. 19 1. iU 'I. i) 6 1.2u 
4 • d 1 • 53 1. 25 L 1 Y 'I. 4 7 1.14 . ')) 1.16 
5 .47 • 5:> • ~6 .60 .36 .'i5 • 61 .85 
5 • i 4 .1 6 • ~'I .25 l.C:Z . tb .60 .6.5 

• ( 5 . ..)..) • oi .54 .di • { 9 .58 .7i 
IS+ .75 .33 .6.5 .54 • 03 .l9 5" • u • 72 

3- t)U .17 .49 .90 .I'll) 'I .19 1.U4 .dU .96 

s- 6) .~ .'15 .6) 1.10 LOl ·1. 24 1 • 1 6 • 9':1 1.15 

TablP-_~:~8 VIRTuAL POPULATION A~AL,SlS 

CuD It\ fHE S~AGERRA~ (PART 0F FISrilt,G AI< EA li lr\) 

SlOCK SIZE I 111 ;-..i lJ :1 B E R S UNIT: thousands 

---------------------
ALL VAL:.JES MtE GI vn1 F Jf< I J Af',UAit Y 

19/3 '1979 19 <10 1 'it'l 1'102 19 c;.:S 'I Y64 i 'i P,) 1Yn6 

2.5 2'>19 25970 5.514'1 14 '195 'I IJ..S5 '192Yb 16ll:i4 2 71 7'1 n 
2. 2'l4o4 'l494i i0:}2.J L () '114 '11 9.J4 1.) os t '14u98 1 t!_;·, 19 i0i57 

.5 ) 05 9 705 'i 7'11'1 1 u r5 s IU91t 5 ).) (J 54)'>1 4 ~.x9 5 I J (~ 

4 ·1 oJ6 142o c.-:::4.) 'IYi i t!.9oU 2.(<:.4 1 _) (J ( 'I :>54 1iu6 

5~6 5 i.>.:5 c 15'7 (;{(:; 4 6~~ 55~ i 'i I 43 'l j i9 

.JbS L9U ilb ~~.) i;JC, 161$ 1 /9 .)1tl 1:;, 1 

J7 •j '·4 2 ,J.:i L)b '141 6 (, ) ( ·1'1 U9 

·~+ 114 'I L 1 d) 10 :>4 14 6 4) 11 .)'? 

TOTAL ,.j ::,2512 J '15 .5 I o) ., .:56 ::i4 t-5 0 44b 03 421b3 .) I i 'IU ?<: .. 0 7 

s~s ,;{j I ·~U I 16..:.4 I I';)'; 1.) I 4'1 i 4o4t. 0 c 'i lJ r ::,.I IS r i-'s9 



Table_~_:~9 JIRfUAL POfULATION ANALYSIS 
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COD I~ THE s~A~ER~A~ (PART uf FISHING ANEA IliA) 

s roe r( .JIJl·iASS uNIT: tonnes 
-------------
i\LL JALJt:S .'\f( c GIIIC:N FOf< JA,\UAhY 

19(3 1979 1<; dU ., 9 81 19oi 19t>j 1984 1985 

I J4,~4 11 6 ,, 7 14 .,.., 1 6r46 0011 d6 03 7224 12231 
~ '] j U..J 9 ·1 u46tJ 'I 4':J i!U 18dlU (:;.).53 956() 98bd 89 7.5 
.5 1~41 'I ::1942 ., 22/4 16666 16122 86 02 d46~ 7';; 77 
4 4 8 I :1 4218 35.).] ':Jr96 8d81 81'r.) 41 uu 4 661 
5 2 711 2 ?.iS 6 .)3{0 .).)23 2363 271 y 34 ~6 2 '114 
') i 4 07 jq4J I 154 6 156i '] ~88 '11d liOi t!129 
7 ·-,4 5 125 7 '176 b 11 86 1 ~ 9.5 5'10 4'1 i 702 

s + 1~';;0 1 ,:,.) 1 .:>u~ ,, 1 .') )94 1 61J 1 4 9t:. 1">1 

TOT.'HO.I h':J'I5 lt4 75'::1 ) 16 os )..5/3) 4 ,')_)45 41 f),) i 3S SSI 3 o':J 74 
) t· s ~I o •: 19'1'7~ i260u c.g1oo cUtOo .) 1')41 i21HJI.i 1 /)<::.) u 11:-IU 

Table 2.20 

List of inpuc variables f':lr ti,e IC[S prediction pro.;Jrmn. 

c ()f) I i\ s ,, I~ s ;: 1: :{A K ( 1-' f\ 1\ T V F D I ,, . ll I A ) 
T''lR refercrlC8 f is t.1e 'i18'lfl F for t11e FhJe o~rourJ ran,Je lrom ;, to 6 

T~~ nu~~cr nt r~cruits pgr ;qar is as folloNs: 

I SI CJ 
j<: <t 
j '1 :- u 

.5 uu:LJ. o 
L.c44,J.u 
~,: 4 ,, ').I] 

r' t'O,J'1!' C iOfl r)J' 

.-'rn~0rtior1 '11 

\ risr1inJ :nortnlity) e1fective uefore spnwnin:J: 
,, <11CltJral 'nortoliLJ) etfective JPfore sr:;awnin--J: 

.uUUJ 
• U.J'JJ 

Jl;'lloer "f r iSII: l.liOUS3f)r'JS 

·iPiJrll- ''! =i:Jq JrnutJ i11 t.tle c-'lLch: Kiloqra:11 
~~;i.,Jnt. 'Jf ·~J2 :Jr'lUJJ in Ctl"l stncl<: l(ilografll 
'!t>C£ ~ion 1SS: LO:lllPS 
•: ,~t.:: .1 ,.,~ i'-';t1l: tonnes 

+----+-----------+--------+----------+---------+----------+----------+ 
i : fic:f>irqi r1atural i n1acurit;: weighl in: weiyht in: 

: ·"'Je: st.ucl: size: 1J'lttern: CTJortality: ~lJive: tne eaten: tue stock: 
+----+-----------+--------+----------+---------+----------+-----------+ 

1: .51-.J;J.J: .).:,; .c:.:u: .uu: .G;,c;; .450: 
,:: ~)c:.r.J: .uu: 1.LJ.)9: .ruu: 
); Sli.:,.·;; I •. J.J: 1.'>'~Y: L55!l: 
lt: 1 ~ \J o. J: 1 • UU: .5. 4 ·1 8; .J. UOU; 
); 5'Jt.J: l.lJJ: 5.)U2: 4.90d: 
~ i i 5 i . ,) : i • UIJ: .'). u4 1 i b. ( Ull i 
7; i.:>x.tJ: l.Ju: n.6/.s: o.7oo: 

.~ + i .) q •• I i • 6 4 : • i LJ : I • u U : 1 1. 4 ., 1 : 1 I • fJ U J : 
+----+-----------+--------+----------+---------+----------+----------+ 



T?ble 2.21 

r: t f 8 c 1:. s n f cl i f t' '" n" 11 L 1 P v "' l s 01 f i .:; n i 1 1 y Wll" L ,_Jl i L 1 o 11 

·: <" t c .1 , :; 1:. n c k n i ."> n as s A n-J s jJ a"" n i r 1 J :-; L o c. k ,; i r: 11 n s s • 

C C D I. • '; r, A G ::0: i1 !-( /'\ :( C r' A !T J F u I V • I I l i'. ) 

+--------------------------------------+ 
Year 1?1'\o Year l:lu( Ye1r ·1y~~c., 

fac-: n;f.: str>ck: 
VH'l F: 1)io:n.'tc;c;; 

+-----+------+--------+ 
j .J: ,, I 

• ·' J I .:;:"): 

s~.stnck: 
,io~~ss: 

Je;; 

I 

c .-ll~: l: 

I~ I 

I ~c-, 

tor-: 

.['! 

.I: 
-,I 

•'- I 

.4: 

.0: 
o:>l 

1. D: 
I. L: 
I .4: 
1. o: 

ref.: 
r : 

.I](J: 

.. i,!): 

. '!(: 
• .:;t,.; 
.:Jc.:: 
. () (; ~ 

.%: 
1.114: 
i. 2 I : 
., • .) b; 

st"JcK: 
l:iOfii"1SS: 

' ,, 
'+ J' 

s~~~t0rk! ~ _stock: 
~._·li.TlA.SSt ClLCtl, blOfT10.':5S! 

I 4; tJ: 
-'' 
:;,; 

1u: 
'J4.: 
'10: 
2 I ! 
2.): 
20: 
Z.:i: 

n: 
oil 
b 4: 
J ~: 
:>2: 
4 '5: 
4 / I 

+' 
4 1: 
j ;j: 
.:;6: 

I. 0: J • SJ: : : C.. ; : 

SjJ:St0C~! 
01omqsso 

4U: 
44: 
41: 
.,:,~: 

.su: 
c. 0 ~ 

2.::: 
'I'Jl 
'I b; 
14: 

2 • J : I • I c. : : l 5 I l .) 2 l ·1 ·j l +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
ThP. datl L~11iL nf l:.hP '>io·~lSS ulllJ tti'" Ci'ltC:i is 'III•.Ju LOnrtP.S. 
T.l~ ::; 1_,."\'ltliliJ Si:.'JCk !"Jl()r;;i'J.SS 13 ,JiVA[l fC'-r ·1 JrinU"lrj. 

The rr;f:~rP.1Co t- is t'I~ ;n8-Jr1 f l'or L'10. o-Jr> ·;rou;J ro:1ge:: l rom .) to 6 

w 
0 
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Table 2.22 Indices of 0-group cod on the Norwegian 
Skagerrak coast and 1-group cod and 1-group 
whiting in Division IIIa from International 
Young Fish Survey. 

Year 
class 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 

Table 3.1 

Cod 

0-group 1-group (<25 cm) 

11 
84 
22 
34 

6. 1 12 
11 . 4 80 
3.4 88 
6.0 25 

21.4 181 
7. 1 28 
5.0 66 

12.4 54 
1 . 9 33 
4.2 16 

20.3 155 

Nominal landings (tonnes) 

Whiting 

1-group (<20 cm) 

499 
236 

99 
392 
561 
722 
968 
690 
262 
500 
940 

1, 379 

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 30'1 9,055 
1977 6,907 156 2,485 215 9,763 
1978 4,978 168 1, 435 2 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 121072 
1983 8,670 756 608 221 10,255 
1984 7,837 321 499 30 8,687 
19851 8,705 279 330 1 9,314 

1 Preliminary. 
2 rncludes Divisions IVa and IVb. 
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Table_l!.f. SUM 0F PRODUCTS CHECK 

HADlJOCK HI FISrJI:~G AREA IIIA 
C ATE GOi~Y: TOTAL 

CATCH 1 i·l t,UI'ldEKS UtJIT: t'1ousancis 
----------------

l91l1 198c 1 <; 3.:> 'l9 34 19)5 

.50 314 1113 1 () () 

2 99U3 .!.299 46.!.4 b)54 BS.:-4 
3 4962 12Cl55 272/:l 44 81 .5 oOS 
4 7(1 1'113 4U04 i'1.:> ., .!.1 8 
5 '151 209 525 )24 i JO 
6 ':l4 n 6.) 9'1 ao 
7 S6 11 1'1 0 .53 

8+ 3 6 6 1 b 7 

TOTAL 1) 94f) 16029 ISC74 '1240.:i 139'1? 

Tahlr:> _}:.] SU~ UF PRODUCTS CHECK 

HADllOCK I~ FISHI~G AREA IliA 
CATEGOI<Y: TOTAL 

:1 EA~~ 1'i E 1 1.; HT AT AGE IN THE CA TC H UI.IT: kilogram 

1 9 31 198C 198.) 1984 19~5 

• 3:> 0 .350 .350 • 35 0 • ..S) 0 
.s..so .53C .5.)0 .s3u .).:>0 

3 • l6fl .760 .760 • ( 60 .160 
4 1.096 1. 09 b 1. U96 1. 89 b 1. 096 
5 1. 51 8 1 • 51/:S 1 • s 1 8 1 • ) 1 8 ·1 • 51 R 
6 1.U.'3 1.828 1. 8l8 ·1. 82 8 1. b28 
7 2.400 2.4fl0 2.400 2.400 2.400 

8+ 2. ( uo z. r nu c.. ·r uo t!..tOU t!.. ( 00 
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re~lF;_~.:_~ V I R TU 11 L I"' U r' lJ LA T I U h .I1.1, A L Y S 1 c; 

rlADuOC~ I~ FISHING A~EA IliA C~ATT~G/11 A~U S~A~ERk~~) 

STOCK SIZf I~ NUA~ERS UI1,Tl: CIICJUSC"di.JS 

3 J 0 i'll\ S S T 0 T A L S 

All VALUES, EXCEPT 
STOCK I)ATA RtFLECT 
USEO: t':"lUI-'ORTION fJF 

r" R JP 0 R f I 0 iJ 0 f 

1 961 

9252 
2 3:.> os 2 
.5 199 5 
!+ j 22 9 
5 213 
6 111 
7 56 

i:i+ 5 

TOTAL ,\10 5..:i 9 ·11 
SPS .w 2S4ij6 
TOT.BIOr4 2) 64 6 
SPS 810:! '13 211 

UNIT: torl,I2S 

T H 0 S E R E ~ r: k K I.~ G T 0 T H f S r' A l•i ;, I :J G S T n l. "- A RE G I li l r• F 0 11. 1 J AN U !\" Y ; T HE S fJ A W ;; I N G 
THE STOCt-.. SITuATlOi. AT Sf-'Al<u~J.'J(, Tin!:, WHC.I<I:LJY THE rOLLO...Jli~G VALUES ARE 

<\ !~ N U A L F B E f 0 R E S i- A ,•J i'; l l·i to : • 1 ~ n 
.'\f-;i;uAL 11 LEFvilt Sr-A•J,diJ.;: .2)0 

PR.:: 1 '? .'3.:> I<; 84 1985 ·1 'l (; o ., <nn- I;) 

172fl9 
7)4 ,') 

1 'I:~ 0 ( 

21 '·4 
3 i..t:. 

4) 
1 ( 

'} 

47101 
21) 2 0 
23113 
14694 

1 ')149 
i _):_. 0 6 

411 ( 
)) 1 6 

{ 64 
7Y 
1 ( 

'l 

4.:iiJ)( 
142'19 
19o.:>4 
lfJO'ii 

cS c. s) 
14::,40 

( 1 5 j 

Y5 6 
~8o 

'16'1 
'-J 

2) 

4 dti99 
13:)94 
19~61 

'1'1 3.) 

111 u 14116 

i.. iJC 63 y fJ ·1 '-'2 .:;s 
)092 Q2b5 il994 
'I uK6 14~3 d46 

., )5 4 6) 4159 
.54l 515 ., 4/ 

) 1 04 .)LI 

1'1 ., ) u 

~9 'l'l 0 
15605 
i o04) 

·1 (I 2 

w 

""" 



35 Table 4 1 Nominal landings (tonnes) of WHITING from Division IIIa. (Bulletin Statistique.) 

Year Denmark Norway Sweden Others Total 
1975 191018 57 611 4 191690 1976 171870 48 11002 48 181968 1977 181116 46 975 41 191178 1978 481102 58 899 32 491091 1979 161971 63 11033 16 181083 1980 211070 65 1, 516 3 22,654 1981 221880 70 11054 7 241011 1982 131380 40 670 13 14 1 103 1983 111519 48 1, 061 8 121636 1984 12,694 51 11 168 60 13,973 1985 1 

121671 34 632 131337 
1 Preliminary. 

Table 5. :l Plaice landings from the Skagerrak (tonnes). 

Year Denmark Sweden Netherlands Belgium Norway Total 

1972 51095 70 51 165 1973 31871 80 31951 1974 3,429 70 31499 1975 41888 77 41965 1976 9,251 81 91332 1':177 121855 142 121997 1978 131383 94 13,477 1979 111045 105 11. 150 1980 9,514 92 9,606 1981 81 115 123 81238 1982 71789 140 7,929 1983 6,828 170 594 133 14 71739 1984 7,560 356 11580 27 22 91545 1985 101228 362 11800 114 16 121520 

Table 5.2 Plaice landings from the Kattegat (tonnes). 

Year Denmark Sweden Germany Total 

1972 151504 348 151852 
1973 101021 231 101252 1974 111401 255 111656 1975 101158 369 101527 1976 91487 271 91758 1977 11 1 611 300 111911 1978 121685 368 131053 1979 91721 281 101002 1980 51582 289 51871 1981 31803 232 41035 1982 21717 201 21918 
1983 31280 291 31571 1984 31252 323 32 31607 
1985 21972 331 31303 
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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 39.5 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 15,046 446 199 151 691 

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, 9 6. 

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 

1985 1 13,200 693 1,930 ·15, 823 

1 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 

Kattegat 1975-85 

Jan-Mar 2,127 2,637 2,526 2,410 2,002 11825 11196 941 531 779 

Apr-Jun 2,372 21096 21497 2,487 2,786 11 168 774 619 595 745 

Jul-Sep 2,781 21 183 21924 3,815 21525 1,396 11069 599 1, 195 955 

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

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

Skagerrak 1975-85 

Jan-Mar 668 1,732 2, 119 1,289 967 1,042 751 849 895 964 

Apr-Jun 949 2,234 3,617 3,522 5,097 3,325 3,036 3,084 2, 729 2,675 

Jul-Sep 1,514 2,944 4,614 4,302 2,963 3,381 2,239 2,583 1,941 2,461 

Oct-Dec 1,757 2,341 2,505 4,270 2,018 1,766 2,089 1,273 1,263 11460 

1985 

586 
596 
714 

1,076 

2,972 

919 
2,948 
3,519 
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_~:.~ V I R T U A L P 0 P U LA 'J A~~AL'rSIS 

PLAICE IN THE KATfEGAT (PART OF fiSHihG AkEA IlIA) 

C 1\ T C rl I.• t.Ui'IBEf<S UNIT: thousands ----------------
19o8 1969 19/(j 197"1 19/2 19d 19l4 197 5 '19r 6 1917 '19 78 1979 

1 1 1 1 ., 
1 1470 .)0 "140 10 1 0 'j 37 ~ .:>190 '1180 .:i6b(j oiW '1'120 ,',)9li i1lJLJ I~'W 8657 .:>..5.50 141 859 5 2:J3~ 0 14070 11 uo I:S'I 'iO 211~0 ),3.)0 c'16-'0 7330 1'1 02 6 20150 ~uR6 6464 4 1U510 10S1U 9i' 6U h.)fU 11120 o2oU :S47Ll ii140 21 uo 9d0 C.r862 1/.:>31 5 Udfl 2 ~~40 5140 14170 ('7'1 0 .5130 2620 1040 3060 2630 .:;635 7984 6 19 0 760 ( 'I(; 1 bf li 1 '11 0 11( [, 1U2U 130 4j1 900 '1144 111S 7 SJO .300 6)0 3SO 21]11 5 'I 0 ('40 420 280 z.sn 22/ S76 260 .3UO ::du '19U 120 nu .).)() 350 C.07 210 49 105 1 ;:sO 270 YIO ..:i30 80 i::U 120 'IS 0 87 210 48 73 'jiJ (i} 24[; 24U 26Ll 30 1U (S(J 11 (J t4 1.50 ::>::> 49 ,., 1 50 80 80 .so 30 so so 'l 0 'I 00 1 7 3~ 1 2+ 50 1 OG 14u 4U 60 j(j 140 10 '13 190 40 16 

TOTAl 3 ggl 2 30621 ..s 095 'J 4913'1 5 0221 27850 .33350 ?6.550 25'155 31430 4/93'1 35247 

., 9oO '1981 19 82 11183 ., 984 19 85 

c. 2U 54 7 6 
2 301 1 91 :.41S 1495 1.5.54 1255 
.5 L3.:i5 131 i' 1:.26 5[;29 44Q8 494'5 
4 n 19 4754 19<56 2C:.9<l 2~~0 -~ 962 
5 .J.555 .5198 1935 o88 b19 4.:::1 
6 d'I!J 1 056 1 01 ., :;,8.) .s~s tlo 
1 501 416 .:> ~u 561 540 'i 9 
?, 159 1 96 15 7 402 675 1'lt 
? 127 1 .5'1 6;, <:::10 5 66 <71 

I ) 53 91 d 54 2 ~g 1Ci2 
11 ::d 51 25 59 a 69 ., 2 + 'I"' 3Y y 71 ?0 64 

r orAL 1 68? 0 ·1'1 94.::: /48";, 11 o92 l1 ( 99 11190 

w 
-..] 



Tnble 5.6 VIRT0AL PO~ULAfiON A~ALYSIS 

PLAlCt I~ THE ~ATfEGAT (PART OF FTSHII,G AIIEA IliA) 

.·t::A:, wEl;.j~T AT AGE OF THE Sl 00. Uidl: kiloqram w 
------------------------------- 00 

i%~ 1 96 ':i '19(1) 'I Y/'1 1 y /2 1 9 '('3 1Yi'4 i 97~ 1U6 'I '177 1'178 'I ':i79 

• 1/6 • 17 6 • 1 { 6 • '17 0 • 1/6 .1 ; 0 • 'I( 0 .17 6 • '11 6 • 116 • i.OU .120 

2 • 24 3 .243 .243 .t43J .243 .243 .24.5 .i.4~ -~4 3 .<:'.43 .230 .ao 
3 • 2 IS • c. ( :.J .273 .c7:!J • 2/3 .n:s .21':> .t. 7:, • 2f 3 .c.73 .240 • 25 8 

4 .291 .291 • 2 91 .c91 .<:'.91 .291 .<:'.9'1 .<:'.91 .<:'.91 .<:'.91 .i.6lJ .as 
.325 .32~ .32~ .3 2~ • :s 25 .32~ .32~ .3>2:. • .52') • .s?. 5 • .500 .3113 

6 .4l)~ .40:3 .408 • 40(! • 4d.~ .4()/S .4 iJb .408 .4ug .4 08 .46(J .S44 

I .556 .5~6 .:.56 .~So .S::i6 .5~6 .5So .556 .5:.6 .~56 .72D .45 0 

3 • b:~ 6 .68o .6d6 .t:8o • bi~ I> .61:)6 .ooo • b8 6 .6d6 .686 • 7 3U .650 

? • 622 • [.22 .t;22 • L2~ .c;a • :.:;~2 .ba • t22 .6a • iS22 .iSOO .no 
'11 • 9i)7 • 90( • 9 U/ • 90( • 9()/ • 91!( .9ul .901 • y LJ7 • 9 07 • .32 u 1. LIDS 
.i I • 9:) 2 .952 .'i:.2 .'75.:: .'Y::i2 .952 .9:.2 .~52 .9:;) 2 .)152 .~30 'I. 03 0 

'121- • 992. .99c .99C. • S'92 .992. .99c • ')9 c. .992 .992 .99l. .8SU 1. 061 

195\J P8'1 '19Sc 198.) 19 ~(t 19155 

.120 • 'I 8G • 2 60 • c 7~ .2.55 • 24 7 
2 .Zed .LSG .no .28:. .C./37 .Zb~ 

3 • 2 77 .270 .320 • 2 8:. .31)0 .277 
4 • .)UiJ .29[) .5.)0 .£:98 .518 .Su9 

• 31 n • 35 0 .360 • 35 0 • .3513 .3Y3 
() • j;) 6 .44U .44lJ • ..)85 • .)l.4 • 4 55 

• 5 OfJ • 53 0 -~ ~0 • 40~ .516 • 4t4 
·~ • 6d0 • 69u .(1U • 46'1 .540 .Slii' 
'9 .6Yi1 .790 • 91 (J • ::> 81 .327 • 5~ 6 

1.) •. "\.1[) • 0 uu ·1. UOlJ l.L.):.J .412 • 61 u 
11 • 6YfJ .960 I. 05 0 ., •. , t'.c: .tl6 .644 

'!C.+ .9SU 1. us u '1. V1l1 1. ·1 7 3 I. 'U6 1. D~c 
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Table 5.7 Petersen young fish trawl indices for 1-group plaice 
in the Kattegat. 

Year class Beam trawl Peters en young fish trawl VPA 1-group 

1960 5.80 
1961 1.87 
1962 7.92 
1963 10.42 
1964 16.22 
1965 45.38 
1966 

1967 34.39 68,213 
1968 26.38 49,206 
1969 19.37 45,001 
1970 22.56 18,392 
1971 73.60 57,240 
1972 59. 10 26,604 
1973 

1974 

1975 

1976 

1977 

1978 

1979 5.72 8,397 
1980 3.6 

1981 5. 9 

1982 23.8 

1983 2.2 3.22 8, 423 1 

1984 10.23 17,497 1 

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

Year Quarter Gillnets Seiners Trawl Trawl 
below 30 BRT below 30 BRT above 30 BRT 

;Kg,tt~gs,t 

1983 27 40 26 32 

2 33 78 21 29 

3 24 176 14 31 

4 29 106 33 69 

1984 60 63 33 42 

2 28 127 44 15 

3 16 176 19 35 

4 21 99 36 52 

1985 2 64 29 59 

2 53 348 36 23 

3 183 415 75 36 

4 234 315 60 42 

Skagerrak 

1983 30 169 26 31 

2 128 255 67 22 

3 69 355 36 333 

4 80 332 62 110 

1984 81 143 58 36 

2 108 264 54 66 

3 69 525 48 62 

4 54 254 59 39 

1985 60 113 57 33 

2 337 262 87 45 

3 547 588 149 119 

4 151 526 173 141 



Table 5.9 VIRTUAL POPULA \1 ANALYSIS 

PLAICE IN THE KATTEGAT (PART OF FISHI~G AREA IIIA) 

FISHING MORTALIXY COEFFICIENT lJNIT: Year-1 NATURAL MORTALITY COEFFICIENT = • 1 0 -----------------------------
'1968 1 969 1970 197"1 19?2 19i'3 1974 1975 1976 1977 1978 1979 

1 • 000 • 000 • 000 • 000 • uoo .060 • 001 .002 .ooo . uoo • 000 .oos 
2 .070 • 02 0 • 0 90 • 01 ~ • 0.73 • 1 91 .155 .181 • 111 .072 • 006 .US? 
3 • U1 .350 • 25 7 .266 • 988 .5(2 • 875 .s 73 .366 .357 .274 .334 
4 1.0~5 • .925 • ..:> 88 1.026 1. 2l9 • 7 6.7 .(08 .871 .282 .525 1.058 .968 
5 .567 • 758 • 6 99 1 .406 1.0 88 • 71 0 .76S .419 .861 .612 1.24.9 .906 6 • 353 .330 .3 77 1 • 0.91 .313 • 6i' 0 .4 67 .4 36 .n2 .589 .509 • 7 B 7 
7 • 271 .1 96 .462 .• 2 88 .2o8 .207 .s 82 .S17 .264 .2 04 .254 .461 8 .140 • 232 .348 .211 .135 .365 .1 80 • 5 3S .U.7 • .3 89 • 055 .160 
9 • 13 0 .190 .43 8 .527 • 116 • 02 7 .3 92 • '104 .2'16 .336 .098 .097 

10 • 114 .230 .230 • ss 6 -~07 .017 .1 ~9 • 664 .0.62 • 5os • 072 .124 
11 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 12+ .100 .1 00 .1 00 .1 00 .1 00 .1 uo .1 00 .1 00 .1 00 .1 00 .1 00 .1 00 

( 3- 9)U • 45 8 .426 .424 • 6 88 • s ',18 .474 .s 67 .46S .355 .430 .499 .53 0 

1 980 1 981 19 82 19 83 1984 1985 1979-83 

1 • OJO • 000 • 001 • 002 • uu 1 • OUD .002 
2 • 043 .032 .049 • 092 .070 .175 .055 s .240 • 34~ .291 .i'04 .5/5 • :S) 0 • .38..:\ 
4 • 664 .6~9 .679 1. 034 1. OS6 .600 .807 
5 • 81 6 .623 .592 .65) • .7 77 .350 • .71.9 
6 .640 .323 .361 .315 • .)d6 .200 .485 
7 .490 .197 .• 165 • ~ 1 0 .474 .200 .3 25 
8 .197 .320 .095 .235 .65 8 .15 0 • 2 01 
9 .263 • 221 .144 • '165 .5~9 .150 .1'7B 

'IIJ • 086 .272 .049 .160 .307 .15 0 .138 
11 .1 00 .1 00 .1 DO .1 00 •. 1 00 .1 00 .1 00 

1 2+ • 1 00 • 1 00 .1 00 .1 00 .1 00 .1 00 .1 00 

( 3- 9)U .473 .3 88 •. B2 .4 88 .634 .28 6 

*"' 



Pi":18_~_d0 VT~TUAL PC~~LATICN ~~BLf~IS 

r' LA l Cc !;·, T~E ~~TTEG~T (PA~T OF FTSril~G AMEA IliA) 

'iTOCK SIH l:l i~U.JOEP.S Ui> l T: thousands 
--------------------- "" N ·no,-. Ass T0T1~LS U<HT: tonnes 
--------------
~ll VALJt:S .:~:lE 'iiVEN FOf( 1 JANUAt<Y 

196q 1969 19i'O 1 971 19/2 1913 19 74 197 5 19i'6 19 77 197~ 1979 

6J~U 49~06 45001 1 ~.:>9~ 57 c4o 26604 55231 96006 55615 29335 18118 8S97 
2 S'tf1~6 61 721 44; 2.$ 4 071 i' 16641 517CJ2 226 7S 49CJ28 S67 .36 50313 26532 16393 
3 4 ., 3')6 49862 54( ~6 .$6~08 .:>6196 1399::> ..:>8109 11574 37695 70259 4~361 2.)868 
'• 1 '11 <33 1 816'1 31 i'Tl 3il293 25535 12200 7144 14606 8965 23656 44470 2S.141 
5 55'13 55 81 6sa 1950.:i 1~4~5 6430 5124 3134 55.:. 1 6120 U66/ D974 
6 066 2830 2366 2 933 4325 3788 2d59 2161 1 ~7 6 2116 5 002 3286 
7 ~~06 1/i'.: 184U 1468 391 28 61 1i'S.S 1621 '1264 1.S06 106..:> 1633 
·'~ 2nss 'IS 22 1319 105 0 996 617 21 os 886 1069 878 964 746 
? 1545 '164u 10U ~:.4c /69 i' bb .:> 38 1591 4/1 110 5315 325 

1!) 6t.S 122 ( 1227 63 ;~ 4;0 620 o94 237 129 7 343 498 44 2 
11 '11 55~ C:d.:. 68j S.S1 3~1 ss~ 552 1'10 1103 188 419 

12+ 55 2 11f1.:i 1!:l45 4'·1 662 331 '15 45 110 143 2096 441 '177 

TCT AL .~0 ~·; ·11 o9 191124 1923t::(J ·1 o·i 969 1 s 6463 1203) 4 1~8i'/9 1 884 56 2U0/92 1 e~~94 150842 99,:,02 
SP) ,I) 7.) ~1 ( 0 '42:> 7 lll3<'':17 ., 02 c.s )I 82::i 81 419; t; 60~72 42~ 22 5 ~441 10H64?'. 1Do192 74512 
TOT.8I')•"1 '5<!6(.:) 5 16..3 0 ::52:-2,:, 45944 40424 32140 36133 1.3661 4.':15&2 51 i")9 3'9514 271\13 
:>PS 'l I ) ''l 24.)'1 r, U9/15 .:>:SS~4 .:>2h1~ 2b.:>:J6 148£3 2l)902 1!,631 18f17 34.:i20 29/'l~ 2~~79 

19Jfl 1 9 8 ., 1982 ., S'8..> '1934 1985 1986 

.)').:)fl 1 ')534 l9i '10 23 G2o ':10/3 1 801 '( 0 
iSo5 62fr 't ~L64 1 ( t.g~; Li.J/34 82U.S 1 6291 

14 :)j 7 655 i' 54 9 t; ., Qj 9:> 14 765 1753b 62.50 
1;,4-.~7 79(4 t,~ 10 ::0/ 1 ( 4o52 918~ 111 a;, 
1 Hl'i'J ?;>;')( 453[; 1'12>2 11 ')6 1494 45.60 

/) ~ 1 jO ~!.liJ::; 3496 u6c 9U8 498 95~ 
I 3:- l, ?1,3r. ~c. 25 22 os 14\18 457 369 

r;;, ~ ( 5 ~j 'It.,., ..-:U14 '1463 844 .:i:S9 
'::> ( (.) 6'12 4';3 '1490 '1442 6t6 657 

I.J t)/ ~ ·I 4 UL ~UL: .:>i'lo 1143 7o9 534 
11 .5:> 3 56.;, 276 43.5 2':18 761 ; 99 

1~+ 1 :il-l 4~u 99 r :n ((2 7uo '12U1 

T 0 f 11 L .~ J 6.::i1·d )263 ;s,:, Y!:l 6o:>3:- ::> /994 591;4 
')PS .~ (1 4:>692 3.:iG2 ~:,::,4 ., 25 o21 ~81.57 329::.4 
T C:T. 'JI I} ·l 'I ;;944 165,0 'I :~.:;;76 2'1 ;6 ·; '171d0 1 8013 
St'S nro··~ 1o1.::2 1 l 04/,:) 'lU'I51 9o83 11241 
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Table 5.11 

List of input vAriables for the ICES prediction progrAm. 

PLAlCf 1~ THE KATJEGAT (Option 1) 
The reference F is the me;:m F for tne age ;}roup range from :S to 9 

The number of rgcruits per yaar is as follows: 

YeAr Recruitment 

1986 
1981 
19 Bll 

1:>000.0 
1SuUO.O 
1:>000.0 

Proportion of Cfisning mortality) effective before spawniny: .0000 
Proportion of M <natural mortality) effective before spawning: .oooo 

Data are printed in the following units: 

Numoer 0f fish: 
Weight by a:Je group in the catch: 
~ei~ht by age ~roup in tne stock: 
stock biomass: 
eaten W9 ight: 

tnousands 
kilogram 
kilogrncn 
tonn~s 

tonnes 

+----+-----------+--------+----------+---------+----------+----------+ 
I : fishing I natural I maturity: weight inl weight inl 

: n~e: stock size: pattern: mortality: ogive: the catchl the stock: +----+-----------+--------+----------+---------+----------+----------+ 
1l 1SOOO.Ol .00: .10: .oo: .252: .252: 
~l 16~9/.0l .IJ8l .10l .OUl .Z85l .285l 
3: 623o.o: • .5s: .1o: 1.oo: .287: .287: 
4: 11'18.).a: .6o: .1u: 1.uu: .3os: .3oa: 
s: 4S6o.o: .Js: .1o: 1.oo: .367: .367: 
6 l 9 5 ~. 0 l • ~ 0 l ~ 1 U l 1 • UlJ l • 3 8 7l • 38 7l 
7: .569.·J: .zo: .1o: 1.oo: .401: .4D1: 
Rl .:i39.o: .1s: .·Jo: 1.uo: .4~6: .436l 
9: 65l.o: .·1s: .·1o: 1.oo: .4s8: .48Bl 

1 0: 53 4. 0: • 15 : • •t u: 1. 00: • 6.8 5: • 6 8 5: 
n: S9Y.o: .1o: .1o: 1.oo: .9oo: .9oo: 

1~+: 1~01.o: .1o: .1o: 1.oo: 1.1~~: 1.122: 
+----+-----------+--------+----------+---------+----------~----------+ 



TAble ~ .. 12 

Effecl:.s of diHArent lAvels 0f fishiny rnortalicy on 
catch, stock bionass and spawning stock bio:nass. 

PLAIC~ IN THE ~ATTEGAT (Option 1) 

+--------------------------------------+--------------------------------------+------------------+ 
I Year 19/.\6 Year 1'Jl..il Year 1 ':U<.:> 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
: fac-: n~f.: st'lck: S;J.stock: : f~c-: ref.: stock: sp.stock: : stock: SjJ.stock: 
: tor: F: bio·nass: :)iO'lnss: eaten: tor: F: biomass: biomass: c3tcn: biomass: oiomass: 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
1 • u : • 2. :} : 1 9 : 1 o : 3 : • o : • '1 u : -, 'J : ., 1 : u : a : ·, :> : 

• 1 : .D~: 
.L: .Clo: 
• 4: • 11: 
• 6 : . 1i': 
• 0: .2.:>: 

I. 0: .29: 
'I. i: • .s4: 
., • 4: .40: 
'I. 6: • 4b: 
'J • 0: • :, 1 : 
2.. u: .st: 

u: a: 14: 
I : 21 : 14: 
I; 
2.: 
i: 
::>: 
J: 
4: 
4: 
): 
) : 

2.1: 
~ 0: 
.::oJ: 
19: 
'19: 
11}: 
., 3: 
17: 
I 7: 

1.:>: 
u: 
1.::: 
n: 
n: 
'J 0: 
1 u: 
., u: 

9: 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
nv~ dac:1 uni c of chP. hio11:1ss and tile caccr1 ls 1 CiUJ connes. 
fne Si)ii'"<lin:J st0:::K '1iomr1ss is ;;~iven tor 'l January. 
ThA rcf.::>n=•nr.e r is t'J."? ·naan F for Lhe oge ::;roup rang"! tram .:> Lo 9. 

>~'> 
>~'> 
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Table 5.13 

List o! inpu-c varia::-Jles f<Jr tite r CES prer.lic tion pro;Jr"nr •• 

I' LA lC i:.: I.. T. I 1.0 1\ ,'\ T TL: r; I\ T (Option 2 ) 
r!Je nn';_~rence r is t;te me=m F for l.tte a:,Je -:~roup ran':le trorn ,:, 1-o 9 

T1e ~un~9r nt recruits per yqar is as follows: 

1(h6 
19.'3( 
1 'I l.:u 

!;ecruitrnent 

I) UUQ. f} 
I:> uUJ. u 
-,) u.-JfJ. o 

r>ro~ordon 0f 
t'rOj)0rtiOil of 

CfisninJ ~ortalitYJ erfective oefore s~awniny: 
.. (nat•Jral ·nortalic;) erfective bPfore spawniny: 

Data are ~rinterl in tne fnlln~inJ units: 

;W·•Joef" '"lf fisn: 
tiP.ig"'c ·,y d'l~ jrout--> in th") catcr1: 
'·/eL.JiH ·-:Jy <L;Je -:o~r<JUf-l in td9 stock: 
·>toe:< :)io:pass: 
c Fl t::; l) .,, i~ i :,_1 ·1 t : 

tiWUSAtlUS 
Ki logra.11 
kilo':) ra.a 
l0JI1185 
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.(j(d]U 

• [JLlJu 

+----+-----------+--------+----------+---------+----------+----------+ : : fishin7i natural: mC:~turic;: W9iq!Jt in: weight ini 
: i1-JA; stock size: ,-:J21tter:1: 'TJOrtality: I,Jive: tne Cfltcn: tile st<Jck: +----+-----------+--------+----------+---------+----------+----------+ 'I : 1 ) J U ,J • ; J ; • ;) D : • 'I 0 ; • u J ; • £: ) i ; • 2 :> C. : 

~: 11)~0/ •.. J: .u3: .ldi .uu: .c.o~: .c.s;: 
5 : 1 'ti L~ • :J : • 3::> : • 'I tl : I • lJ J : • 2 6 ( : • 2 8 l : 
I+ i 'I 1 i o,:, • ;J i • 6 J i • ·1 Ll i • 5 0 '.1, l l.uu: • .)u/5: 
s: 4.J6u.o: • ..5): .10: .S6t: I • \J ;J: .36(: 
:>i ;f)t..u: .c:u: .·lui • .:i~(l l.uu: . .:;~(: 
7 : .:) 6 'J • (J ; • 2 LJ : • 'I lJ ; • 4 0 'I ; I. Jd: • 40'1 : 
3 i .)j{l. LJ: • I~: • I (j: • 4,:, 0: '· uv: • 4..:>D: 't: ~>) I. U : • I ) : • 'I U : • 4 Hu : I .l•lJ: .4Lt:J: 

lili .:>j4.Ui .1~: .'IUi .6.'3)i 'I. uv: • be;:;,: 
·1·1: :SY'i.:J: .10: .10: l.ti'J: .<tuo: .·JniJ: 
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Ta'll8 _?.=.25 VIRTUAL POPULATION ANALYSIS 

PLAlCt: I r. THE SKAGEf;RAK ( PAIH O.F FISHING A RE: A l IlA) 

CATCH I \1 NJ ·'l;cJERS UNIT: thousands 
----------------

1'1(8 197.9 1Y::SO 1 YB 1 19l32 19 ~3 1111:54 '19 85 

z .':>~6 ~4 () 0~ n1i 4 8( 1024 17~ 
3 61t4 3 3!>27 1937 8354 842 61 Y2 ·1 0207 4 751:5 
4 11. 1 ( 1 1233 ., 9i4~ 1'000 ( 667 8053 11657 225 os 
::) 1 o92 g 1 2 i!2 8 72 72 Y269 91 84 ~9~9 4784 8'198 
5 fli90 593j 3/48 'I UO.:> 4 8 '14 2 643 199/ 2179 
7 410 1 93 9 1902 .S46 1561 493 441 790 
3 16 65 /94 Bu 6j8 189 9U ., 91 
9 I 7 2 l1 2b 2:)3 66 31 '146 

1 0 16 1 1 0 95 33 15 88 
'1'1 + 5 1 0 16 2 12 31 

T 01 AL 4<+ fJ) 2 j 667.) 1.50.56 ~.:>L.98 2~ 074 26(17 ::i0258 39Li61 

Teble _!?.=.26 IITRTLJAL POr'ULA Tl <Hi At.;Jl.L Y S IS 

i' LA lC E li~ Hit: SKAGl:i<RAK ( PAf<T OF FISHING ARt A I II A) 

:·lEAiv wclGiiT HT AG t OF THE STOCK lJidT: kilogram 

-------------------------------
'19 71) 1 97'1 19 3LJ 1 YR'I 191:S2 '19b3 1 '11:54 1 <t 85 

2 .2.)8 .us .c~.:> .220 -~53 .2'18 • 2o'l • z 17 

3 .2o1 .249 .210 • 25 (; .no • £'6 3 .z 90 .290 

4 .285 .256 .j1LI • .:>00 .215 .291 .306 .306 

::) • 3.53 .294 .s (0 .36LJ .309 • 3~ 7 • 3/10 •. HO 

6 .4Hl • 3 8B .450 .43u • .)75 • 4 ',:>.) .44t!. .428 

7 .5.51 .451 .600 .~40 .sss • 5':12 • 5 71 • 55 0 

•3 • 6o8 • 664 .o48 • b6U • 7 0.5 .705 .8~6 • /61 

7 • 869 • 9 83 • <)So • bSO • 7 89 .9GO 1. 034 .875 

'I .J 1.1Li7 1. '/3£! .856 • 95 0 .391 • 9 ~3 'I. t!.56 .9 32 

'1'1+ • '175 ., • ~ 8.5 • h5 b 1.000 • ~40 1. 42 0 1 .5 22 1. 25 7 



Tahl~-~:..l7 VIRTUAL POPULATIOh A~ALYSIS 

1-'L AI CE IN THE SKAGERRAK (PART Of FISHING AREA IIIA) 

FISHING MORTALITY COEFFICIENT U NI 1 : Yenr-1 NATURAL MORTALITY COEFFICIENT = • 1 0 
"" ----------------------------- CXl 

19/~ 1919 19 80 1981 1982 1983 19 84 1985 19/9-83 

2 • 012 .OOls .002 • 09.3 • 000 • 001 .027 • 004 .021 
3 .205 .13 6 .U/5 .<:::89 .042 .185 .146 .150 .14 5 
4 • 485 .65.$ .592 .425 • 415 .5ct4 .s 4 7 .4 80 .s 36 
5 .995 1 .1 68 .915 .:,su 1. '156 1.030 ./6U .830 .940 
6 .ns '1. 077 ·1. 256 .260 I .3 75 1.119 .656 • >35 0 1. os 0 
7 • 9 b6 .618 1 .15 ( .t:.99 • 7 12 .411 .s4u .520 .640 
g • 722 .337 .490 • 'I Ol:i 1. 2"19 .1 50 .1 Qy .42 0 .461 
9 • 8.9 8 .159 • ( 42 .U25 .506 .321 .U.)U .dO • .ss 0 

1 J • 1 00 • 1 r.o .1 00 • 'I 00 • 1 on • 1 00 • 1 00 • 1 00 • 'l 00 
1 I+ • 1 LJO .1 ou .1 ou • 1 Oll •. , 00 .1 uo .1 DU .1 DO .1 00 

( 3- Y)U • 74 2 • 5 9.S • -147 .2.55 .715 .560 .3 et l5 .497 



Table_~.:l8 VIRTUAL POPULA. J N ANALYSIS 

PLAICE IN THE SKAGERRAK (PART 0~ FISHING AREA I II A) 

STOCK SIZE IN NUMBERS UNIT: thousands 
---------------------
B I 0 1'1AS S T 0 TA LS UNIT: tonnes 
--------------
A lL V A L U E S A R E G I V E N F 0 R 1 J A.N U A R Y 

1978 1979 1980 1 981 1982 1983 

2 30648 31315 3 8622 26253 42558 87400 
.5 36461 27393 c81 01 34 888 c1653 38504 
4 34 779 26875 21626 23::,87 23644 18792 
5 28 001 19376 12656 1 0823 1.3952 14129 
6 12253 93 71 5450 4::,89 6695 3973 
7 690 4396 2888 1404 .)200 1 5 ::> 1 
8 33 238 2'l 44 b2 'I 942 142 0 
9 .so 14 154 11 88 667 252 

1 0 177 11 1'1 66 'j 048 364 
11 + 55 11 11 0 177 a 

TOTAL NO 14.512 6 11 9001 111663 103619 1'14536 166389 
SPS NO 1U478 87685 /3041 77::>66 11978 78988 
TOT. 0 I 0:1 4'1735 32361 :S44 70 30095 33921 49162 
SPS BI 0:'1 34.441 25 221 24699 24:)20 23153 24865 

1984 

40696 
79001 
28962 

9:S85 
4340 
1'1 06 

91 8 
11 06 

165 
132 

165~'11 

125115 
5 0886 
40264 

19 85 

40956 
35850 
61789 
1517 2 

3Y 71 
2039 

5 83 
745 
9 71 
:)42 

16241 8 
121462 
48602 
39"114 

1986 

0 
36892 
2792 0 
3459 6 

5'186 
1536 
1 OSI7 

.)47 
536 
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Figure 2.4 

FISH STOCK SUMMARY 
STOCK: Cod in the Kattegat 

16-4-1986 

Trends Ln ~LeLd and fLshLng mortaLLt~ (F) Trends Ln spawnLng stock bLomass (55Bl 
and recruLtment (Rl 
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Figure 2. a 
STOCK: Cod in the Skagerrak 

16-4-1986 
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FISH STOCK SUMMARY 
STOCK: Cod in the Skagerrak 

16-4-1986 
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Figure 3.1 
STOCK: Haddock in Ilia 

16-4-1986 
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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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