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1 INTRODUCTION 

1.1 Participation 

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

1.2 Terms of Reference 

Norway 
Denmark 
Denmark 
Sweden 

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

1.3 Research Requirements 

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

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

2 COD 

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

2.2 Cod Stock Identity 

2.2.1 Skagerrak 

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

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

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

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

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

2.3 Stock Assessment- Kattegat 

2.3.1 Catch at age 

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

2.3.2 Weight at~ 

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

2.3.3 Catch per unit effort 

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

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

2.3.4 Fishing mortality 

As in last year's assessment, the Swedish CPUE data from Nephrops 
trawls were chosen for calibrating the VPA. The level of F for 
1986 was selected to fit both the mean F1 _ 6 to the calculated 
total effort and the exploitable biomass ~o the CPUE data. 

The exploited biomass was approximated by multiplying the bio
mass-at-age array by the average selection pattern. An input F of 
1.75 in 1986 was in good agreement with both criteria. The corre-
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lation coefficient for CPUE and exploited biomass was 0.89. For 
the total effort and F3_6 , the correlation coefficient was 0.88. 
The results can be s~en in Figures 2.1 and 2.2. The increase in 
total effort corresponded to an increase in F _

6 from 1.49 in 
1985 to 1.75 in 1986. The exploitable biomass ~as decreased since 
1980 and appears to be at a very low level in 1986. Fishing 
mortalities and estimated stock sizes are found in Tables 2.10 
and 2.11. 

2.3.5 Recruitment 

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

2.3.6 Prediction 

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

2.3.7 Management considerations 

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

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

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

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

2.4 Stock Assessment - Skagerrak 

2.4.1 Catch at age 

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

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

2.4.3 Catch per unit effort 

Danish and Swedish data series on CPUE 
(Tables 2.8 and 2.9). The patterns 
illustrated in Figures 2.5 and 2.6. 

were updated for 1986 
of variation in CPUE are 

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

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

Year 1978 1979 1980 1981 1982 1983 1984 1985 1986 

CPUE 19.02 27.32 31.50 38.08 39.56 26.79 19.37 19.66 15.96 

2.4.4 Fishing mortality 

The VPA was calibrated to the Swedish CPUE data and the calcu
lated total effort. The input Fs were chosen so that the mean 
F3_ 6 fitted the total effort series and the "exploitable biomass" 
f~tted the CPUE data. 

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

Fishing mortalities and stock sizes are shown in Tables 2.17 and 
2. 18. 

2.4.5 Recruitment 

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

The 1985 year class appears to be almost twice the average (32.50 
million), whereas the 1986 year class (11 .4 million) is well be
low the 1978-1986 average (18.9 million). 
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2.4.6 Prediction 

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

2.4.7 Management considerations 

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

A continuation in 1987 of the 1986 exploitation rate would give a 
catch of 18,000 t. The agreed TAC is 22,500 t for 1987. The ex
pected catch in 1988 will then be 22,000 t. 

3 HADDOCK 

3.1 The Fishery 

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

3.2 Stock Assessment 

3.2.1 Catch at age 

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

3.2.2 Weight at age 

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

3.2.3 Catch per unit effort 

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

CPUE 0.52 0. 73 1. 75 1.00 

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

3.2.4 Recruitment 

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

3.2.5 Fishing mortality and results from VPA 

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

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

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

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

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

3.2.6 Prediction 

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

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

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

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

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

5 PLAICE 

5.1 The Fishery 

5.1.1 Landings from the Skagerrak 

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

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

5.1.2 Landings from the Kattegat 

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

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



8 

5.1.3 Stock identity 

Investigations of meristic characters {and finrays) of 0-group 
plaice (Nielsen and Bagge, 1985) suggest that the southern part 
of the Kattegat consists of a mixture of three components: Belt 
Sea component, a Skagerrak component, and a less important Sound 
component. Bagge and Nielsen (1986) showed a drastic decrease in 
the abundance of plaice in the Belt Sea (roughly by a factor of 
30) from the 1960s to the 1980s. Therefore, the Belt Sea com
ponent seems not to be able to supply the "Kattegat plaice" any 
longer and may explain, in part, the drastic decrease in catch, 
SSB, and recruitment in the Kattegat. 

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

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

5.2 Stock Assessment for the Kattegat 

5.2.1 Catch at age 

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

5.2.2 Weight at age 

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

In the 1986 Working Group report, the lack in growth in 1983 and 
1984 was mentioned. The weight-at-age data from 1986 look very 
similar to the weight-at-age data for the Skagerrak plaice (see 
Section 5.1 .3). The lack of growth in 1983 and 1984 seems to be 
connected with a drastic decrease in the abundance of the bottom 
fauna rrom 1982 to 1983, both in terms of number per square metre 
and number of species. The decrease was about one third of the 
1982 figure (Hesplop, 1986). 

5.2.3 Recruitment 

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



1-group in 1985 
1-group in 1986 

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

5.2.4 Catch per unit effort 

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

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

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

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

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

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

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

5.2.5 Fishing mortality and natural mortality 

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

Using this set of input values for F, the exploited biomass and 
CPUE was examined, and VPA showed an increase from 1984 to 1985. 
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From 1985 to 1986, the exploited biomass decreased (Table 5.11). 

Natural mortality was assumed to be 0.1. 

5.2.6 Results from the VPA 

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

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

5.2.7 Prediction 

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

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

The spawning stock consists of fish 3 years and older. 

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

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

5.2.8 State of the stock 

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

With unchanged F in 1987 and 1988, the SSB will be at the same 
level, 8,000 t, and the catch in 1988 will be 3,700 t. The in
crease in catch will be based on the 1984 and 1985 year classes 
being above the mean recruitment in the period 1980-1984. 

5.3 Stock Assessment for the Skagerrak 

5.3.1 Age distribution 

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

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

5.3.3 Recruitment 

No recruitment survey on 0-group and 1-group was carried out. 
Therefore, no information on recruitment is available. 

5.3.4 Catch per unit effort 

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

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

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

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

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

5.3.5 Results from the VPA 

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

5.3.6 Prediction 

No information on recruitment was available. Assuming mean re
cruitment, the spawning stock in 1987 will be at an average level 
(1978-1986), and the catch in 1987 is expected to be about 10,000 
t. In 1988, the catch is expected to remain at the same level as 
in 1987, provided fishing mortality remains at its present level. 
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Even though the terms of reference did not include a request for 
an assessment of the sole stock in Division IIIa, the Working 
Group looked at the recent development in this fishery. 

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

6.1 Landings 

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

The majority of the landings ar8 taken in the Kattegat. 

6.2 Catch at Age 

Catch-at-age data were available from the Danish landings in 
1984, 1985, and 1986. These age compositions were raised to the 
total international catch (Table 6.~). 

6.3 Weight at Age 

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

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

6.4 Recruitment 

A recruitment index has been obtained from the Danish young 
plaice survey. The index of plaice from this survey has been used 
in Section 5.2.3. The survey covers the Kattegat, which is the 
main area of distribution of sole in Division IIIa. Data on sole 
catches in the survey are available for the years 1960-1973, 
1980, and since 1984. The survey series was discontinued for a 
number of years, but in the reported period, the same gear and 
methodology have been applied. 
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The recruitment index for 1-group sole is given in Table 6.5. 

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

6.5 Exploitation 

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

6.6 Catch Prediction 

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

The SHOT estimates then become: 

Y(t) 

Y(t) 

0.6 X Y(t-1) +a X R(t-2) 

~ catch in year t 

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

The estimated formula becomes: 

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

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

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

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

The recruitment index and, therefore, the predicted catches in 
1987 and 1988 are beyond the range of values previously observed, 
and they are very uncertain. 
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However, both the age composition of the catches and the recruit
ment surveys show good recruitment to the sole stock in recent 
years, and catches in 1987 and 1988 are likely to remain at or 
even exceed the 1986 level of 800 t. 
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Table 2.1 Cod landings from the Kattegat 1 1971-1986 (t) . 

Year Denmark Sweden Fed.Rep. of Germany 
. , 

Total 

1971 11 1 748 31962 22 1.51 732 
1972 131451 31957 34 171442 
1973 141 913 31850 74 181837 
1974 17,043 41717 120 211880 
1975 11 1 7 49 3,642 94 151485 
1976 121986 31242 47 161275 
1977 161668 .3,400 51 201 119 
1978 101293 2,89.3 204 131390 
1979 111045 3176.3 22 1418.30 
1980 91265 41206 38 131509 
1981 10167.3 41.380 284 1513.37 
1982 91320 31087 58 121465 
1983 91 149 .31625 54 121828 
1984 71590 41091 205 111886 
1985 91052 .31640 14 121706 
19862 61930 21054 94 91078 

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 1971-1986 (t). 

Open Skagerrak Norwegian Fjords 
Year 

Denmark Sweden Norway Others Total Norway 

1971 51914 21040 11355 13 91322 
1972 61959 11925 11201 22 101107 
1973 61673 11690 11253 27 91643 
1974 61694 11380 11197 92 91363 
1975 141 171 917 11190 52 161330 
1976 181847 873 11241 466 211427 
1977 181618 560 675 191853 
1978 231614 592 260 241466 11305 
1979 141007 11279 213 151499 1 1752 
1980 211551 11712 402 341 241006 11580 
1981 251498 21835 286 294 281913 11792 
1982 231 377 21378 314 41 261110 11466 
1983 181467 21803 346 163 211784 11520 
1984 171443 1 1981 311 156 191891 11 187 
1985 141521 1 1914 193 161628 990 
19861 181424 11505 174 201 103 917 

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

Year Denmark Norway 1 Sweden Others 

1971 17, 6 62 1, .355 6,002 35 
1972 20,410 1, 201 5,882 56 
1973 21,586 1, 253 5,540 101 
1974 23,737 1, 197 6,097 212 
1975 25,920 1, 190 4,5.59 146 
1976 31,833 1, 241 4, 115 513 
1977 .35,286 979 .3,960 726 
1978 33,907 1,442 3,485 464 
1979 25,052 1, 745 5,042 235 
1980 30,816 1, 982 5,918 379 
1981 36, 171 2,073 7,21.5 578 
1982 32,697 1,7.30 5,465 99 
198.3 27,616 1, 765' 6,428 217 
1984 25,033 1,458 6,072 361 
1985 23,573 1, 183 5,554 14 
1986

2 25,354 1, 091 3,559 94 

1 Mainly landings from Norwegian fjords. 
2 Prelim.inary. 

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

Total 

25,0.54 
27,549 
28,480 
31.243 
.31. 81.5 
37,702 
40,951 
39,298 
32,074 
39,095 
46,0.37 
.39,991 
.36,026 
32,924 
30,324 
30,098 

Year Skagerrak Kattegat Division IIIa 

1983 4,384 2, 179 6,563 
1984 1,084 712 1, 796 
1985 1, 751 448 2, 199 
1986 1, 8 61 553 2,4'14 

Note: Before 1983, by-catch was probably approxi
mately at the 198.3 level. 



17 

Table 2.5 Danish landings of cod by quarters (tonnes). 

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

Kattegat 

Jan-Mar 7,010 10,899 5,949 6,839 6,314 6,392 5,865 4,627 4,813 6,001 5,223 
Apr-Jun 2,093 1,960 1,822 1,996 1,037 1, 318 1,256 1,683 759 940 767 
Jul-Sep 1,433 1, 629 886 636 694 851 791 1,001 710 825 350 
Oct-Dec 2,450 2,180 1,636 1,574 1,220 2,112 1,408 1,838 1,417 1,081 590 

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

Skagerrak 

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

Total 18,847 18,618 23,614 14,007 21,551 25,498 23,377 18,467 17,432 15,943 18,424 
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Table 2.6 VIRTUAL POPULATION ANJ\LYSIS 

COD U; T tl E KJ.\ TT E; r\ T (PART OF fl'<HING /\REA Il !1\) 

CATCH I ~~ NU M .:1 f ~~ S L1 NIT: thousands 
----------------

I 972 1Y75 1 Yi'.t. 1Y75 1 '176 1977 1Y7b 19 79 1).'.\n 1 v .. n 19 RZ 1 y 83 

j;j ~ ~9 ., 1 lo 106 1 ;.,~;; 21i ;)) 2 528 540 653 ;> .) (. 11 6~5 '·2 ~ iJ 56'1 0 44.51 221 b 601:> 3161 1.:517 391 :-1, 5196 :,194 
j t)4 2 2 216( 694:) 291) u 69.:;.5 lili8 ~~~ ., 6116 54:J4 t!..57~ ::;aq 4(7U 
4 24~7 3954 454.5 3£' 51 1 6.5) 494? 21 flO '/ 91 3.54 7 40 ;~6 ~~ 145 1 221 
) ao o nt:o 1~jo u6 'I 10J9 4S ~ 91.:) 1f.l .59 5~8 15 S8 677 c.n4 6 4.33 u.o 54'1 429 2 :)7 3 ((. 05 2Hl .s.:;n 146 435 c. no 

~4 212 6· 4( 1CJ9 1 ::> { 9<; 11 12(1 03 113 56 
f.) t .:>'!. 16 0 .:)1 .,., 5/ 1 fi2 l1 47 .35 ?X 56 25 

r 01' AL 14Dn 1 il 1 ;>, ., 18.:>1..) 1 ·1 ·1 11 '14<.'J2 1 ')54() 119?.0 11>'>'}1~ 11)43 12.:> 55 1iJ 169 1 2.523 

'I (');{4 ']Ot; 5 i? 0 t• 

! i: 7 s :;s 4SU 
.::. .:it!. 5 S131. 1/64 

5 '+ 7 :d 6~93 2<t (1 l 
4 1 ( 4 ') 21 ;) 2 14 '14 
:> t!. > 1 3/Si' .:56U 
6 :;; '· (':J no 

C.? 1:) 'I~ 
-~ + 1 9 15 1 (] 

I IJT/\L 11 3 7 8 1277/ 7fl(JY 



Table 2.7 SUN OF PRODUCTS CHECK 

COn Tl THF KAT/ EiAT (PART UF FISHING AQEA JllA) 
CATE~J~V: T0fAL 

~:lli< .,EIGHT AT A'iE I;~ THE CATCH Uf, TT: '< i l o ·J r'1r·l -------------------------------
1? I 1 1° 1,: 19/j 1Yf4 19/5 

1 .)~9 .699 .nYY • (J 9'1 .6 ')'I 
2 • 80 'l • .'l!)CJ • ;JKII -~:,.;o • ;:)l'jrl 
.) 1. 06 9 1. nr. y '1. (i 6') 1. U6Y J.l)()O 
4 1. 615 1. 6 7.5 1 • 6 7.5 1 • {• 1.5 1 • 6 ( j 
5 2.51g 2. 51/:; t!..) 'J/"j ~.)1o ~.) 1 'I 
6 3. )) 3 5.5).5 .J.S)..$ .5.)53 .5.5)3 

5 • .54 r) 5 • .51+() ) • .54[) 5 • .:.4 [J 5 • .:>4fl 
'! + r,. 6J 5 6.I',Y:i 6.6.5::. 6.65::. 6.655 

., '} ~ 3 1 y .~ 4 1'1 X) 1 '; kt> 

.)95 • 711 .6U6 • 611 
• i') 2 • 74 5 • ( 3'i • ·r ns 

j 1. 1 c Q 1. n::, .9'5u 1. .:).:> 
I+ 'I. '14 5 1. 6 ;~I 1 • 6 ., 'i 1. ':>')) 
5 j. :54~ ? .1 015 c..sr:, t!.. 'i' 5 b 
6 5. 1 4 1 s.nf'.: 4 .fllJii 4. (.) 6 

5. 31) 1 5. 2i ~ b.b4t I. 'I flU 
"..+ 0.5~5 7.1+1+2 7.1 jj (. 2 9[) 

1 Q I 6 '19 (( 19(0 19 (() 19 Hl J?:n 19 .'ic 

.6'19 .t.YY .6 ~9 • {I)/< • 6 '11 • 6rJ4 .6 no 
• ~t; [: • ooO • ,'\.~0 • 6b ,o. • '"'.; :s .(-l'l .1?.4 

1. n t;4 ·1. (II')Y ·1. 'IlD 1 .OOfJ .951 1. '12.:> ., .c:. jj 
., • Ad 1. 6 (j 1 • 6 y il 1 • ;;-;~ n 1 • lt 4.G 1 • 4..5 2 1 • .5 Si'J 2. 51 >) ,: • ) ., d 2.tl 1)[1 2.t!.15 2.4/". ?.Ulo :::.on:; 
3.5).5 .5.)).5 lt. 1 2 fj 3.5 ::S2 3.1 57 .5.5.5£: ;: • y 1'1 
5 • .:i4L 5 • .:>4(! 5. B!l ( • .5'14 3. 5 c f, 4..420 3.()9() 
6.fd5 6.6.55 6 • Y (]1j 6. 1 U1 (,. y .13 4. 6'·4 o .41-JU 

1.0 



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

Skagerrak Kattegat 
Year 

c f C/f c f C/f 
(t) (hrs) (t.) (hrs) 

Bottom trawl 

1978 86 31511 24.5 11 151 131436 85.6 
1979 104 31670 28.4 1 1 771 121230 144.13 
1980 263 61644 39.6 1 1 715 141866 115.4 
1981 318 71297 43.6 11750 121454 140.5 
1982 462 81178 56.5 11579 101443 151. 2 
1983 329 81478 .38.8 21.371 171.311 137.0 
1984 371 11 1 991 30.9 11829 191 168 95.4 
1985 .392 131 168 29.8 1,193 '14 1 112 134.5 
1986 347 111977 29.0 933 131157 70.9 

NeJ2hrOJ2S trawl 

1978 572 311450 18.2 726 11 1 471 63.3 
1979 936 341419 27.2 11142 1317.35 83.2 
1980 11287 421987 29.9 972 141137 68.7 
1981 1 1 619 431785 37.0 884 131871 63.7 
1982 11384 401815 33.9 603 141270 42.2 
1983 1 1239 5215.36 23.6 485 11 1739 41.3 
1984 11077 691779 15.4 398 131718 29.0 
1985 1 1 14 9 701864 16.2 5.58 131090 42.6 
1986 736 741913 9.8 367 161240 22.6 

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

~ 30 BRT 30 - 74 BRT 75 BRT Danish seine Nets 
Year ------- -------

c f CPUE c CPUE c CPUE c f CPUE c CPUE. 

K<'lttegat 

1983 11436 31515 408 372 11084 343 25 51 490 584 11563 374 39 216 180 
1984 11685 41510 374 454 11375 330 63 43 11465 732 11852 395 26 220 118 
1985 11552 21687 578 674 887 760 40 110 363 458 522 877 11 25 440 
1986 11570 31 169 495 11075 11432 751 130 158 825 662 11343 493 35 140 250 

Skaqerrak 

1983 376 21245 167 364 11322 275 170 566 300 177 520 340 148 188 787 
1984 523 31058 171 634 31053 208 236 937 252 659 11996 330 358 701 511 
1985 361 21094 172 730 21 752 265 352 1 1287 274 310 716 433 206 449 459 
1986 915 31627 252 21215 41737 468 11045 11778 588 21 184 31784 577 21418 21560 944 



Table 2.10 VIRTUAL POPUU\TION ANP,LYSIS 

eo D IN THE KATff:GAT (1-'ART OF F I S ;-J I 1~ G h '\ Er\ TI I A) 
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Table 2.11 VIRTUAL POPULATION ANJI.LYSIS 

COD Ii·~ THE K,L,TrEGAT CPART Of FISHTI';G AREA T II A) 
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---------------------
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--------------
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Tabl~...__12_ Indices of 0-group cod from t.he Norwegian 
Skagerrak coast and 1-group cod, whiting, and 
haddock in Division IIIa from the International 
Young Fish Survey. 

Year 
class 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Year 
cla~1s 

1979 
1980 
198'1 
1982 
1983 
1984 
1985 
1986 

cod Whiting 
0-group I 1-group (<20 

6. 1 
11 . 4 

:3.4 
6. 0 

21.4 
7. 1 
5.0 

12.4 
1. 9 
4.2 

20.3 
4.5 

Cod 

499 
236 

99 
.392 
561 
722 
968 
690 
262 
500 
940 

1, .379 
2, 178 

Kattegat 
1-group (<2!.:) cm) 

386 
42 

126 
11.3 

49 
18 

229 
48 

cm) 
Haddock 

1-group (<20 cm) 

40.4 
4.3 

47.7 
33.8 
7 ·1. 7 

160.8 
57.0 

250.6 

Skagerrak 
Cod - 1-group (<25 cm) 

79.3 
18.3 
36.4 
.32.0 
23.5 
17.8 
82.3 
15.0 

·--------------------------------------------------
1Norwegian survey. 

23 
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Table 2.13 

List of input v~riabi.Ps f'lr thP ICES ;;rediction ?ro~nr•. 

C n D 1 t~ T H E 1(!\ T I F: G A T ( P fl R T 0 F ~ I S 1: I N G A ~ t-: A T I I 1\ ) 
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Y<>;; I' 

1 '! l i 
1 '} H~; 
191·/ 

·~ f' •: ru i t r. "'" t 

12tfll).!) 
1 ;J:> nf). n 
1 J51)1). f) 

Ntt r~i> er ot ti s h: thousancJc; 
\o/P i :-J f1t oy i3 J~ ·J r-:Jup in til f' Ci'!tcll: k i loo rnu• 
W•~i,;ilt hy ;l(j;! jrOU;J in t h ·~ stock: ki logri'l.,, 
S t ne!< oi o:. Cl ss: tonnf's 
e;.. t~ r, "'e i 9. r, t; t onr."' s 

+----+-----------+--------+----------+---------+----------+----------+ 
: f i s h i n .j : n a t 11 r a L : r,, a t u r i t y : \J P i ·J h t i n : w P i :J h t i n ; 

: ilJt~: stock size: p~tter11: rnortillit)'·: o~ive: the catch: the stock: 
+----+-----------+--------+----------+---------+----------+----------+ 

1: ·J:?i'llO.rt: .nz: .20: .!;n: .640: .4sn: 
r?; 2 71J 4 • 0: • 3 1 : • 2 U: • (f)(); • uo: • ( ~g: 
.) 1 2.) (H'J • Q : 1 • 2 4 : • (' Q: ., • 05 fl: 1.nn: 1. 115: 
4 : 1 J 4 6 • n : 1 • q ~ : • 2 o : 1 • 4 5 IJ : '1. oo: 1. bj (: 

s: 1.15.n: 1.92: .2n: i.?no: 1. 00: ? • o'l6: 
f); 54.11: 1.92: •• w: i.1f•fl: '1. uo: 3.4n: 
7: 1a.n: 1.~12: .zc: 4 • .5so: 1 .GO: 5.1o6: 

~+: .s.o: .,_oz: .~o: o.lln(l: .,. uo: 6. bll2: 

+----+-----------+--------+----------+---------+----------+----------+ 



Table 2.14 

Etf-=c:ts of •iittr>rent i.PIIels 0t tishin\1 1"nrtality on 
c?tch, ~tock bio~ass ana s~awnin~ ~tock bioqass. 

COD I~ THE <ATTEGAT CPA~T UF FISHT~G AREA IliA) 

+--------------------------------------+--------------------------------------+------------------+ Y e i'l r 1 o il I : Y e a r ·1 '71 0 tj : Y ..: 1 r 1 Y ~~ 'J +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ : tFc-: r-d.: stock: sp.stock: : f3c-: ref.: stocK: sp.stock: : stock: sp.stock: t n r : t= : tJ i o 111 ~ s " : b i o 1ii .::1 ss : c at c h : to r ; f : b i o ili r1 ss : t, i o m as s : c r1 t c h : h i o m as s : IJ i o m a s s : + -----+ ------+- -------+ --:-------+ ------+ -----+ ------+ --------+ ----- ----+ ------+ --------+ ---------+ 1 • •- 1 : 1 • 1 J : 3 n : 5 : o : • n : . n n : s 4 : 1 ::: : 11 : 4 LJ : 3 o : .1: .10: : : ~: 4c>: 21: .z: .:s~: : : ~: 45: 24: .4: .tu: : : :5: ~q: 2u: .(): 1.ns: : : 11: .s6: 11: 
• ::; : 1. 4(1: : : 1..5: .).) : 14: 1.0: 1.7~: : : 1~: .s1: 1c: 1.2: Z.Jr•: : : u: ~o: n: 1.4: <:.1.5: ~ : 1('): 2R: 9: 1.u: 2.80: : : 19: c.r: o: 1.::;: ,;.·1~: : : 2o: 26: 1: z.n: s.so: : : 21: zs: o: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ The ~at1 unit of t1e bio~r>ss ~n~ tne c;:>tcn is 1n~n tonnPs. 

The >.J".lwninJ stock hiomass ;~ SJiv·~n 'fur 1 January. 
T., P r >J t "' r .., n r.;: F i s t h P r.. "'an F t o r t h "' P 9 "' q r 0 up r i'l n q "' t r o m .:'> to 6 

['V 

U1 



Table 2.15 SUt·1 OF PRODUCTS CI-'ECK 

eo D If< r ;1 r c; .< A G f: ~ K A r~ (PAKT UF ~IS'1II<G AREA I I I A) 
CATt:'lvKY: f•) fA L 

N 
m 

C.L\ TC H I 1·1 ~: U ··1: I E 1~ ') UNIT: thou<;anc;s ----------------
I ::; I ;~ 1 97'1 1 Y t>U 1 'i 1<1 1'i ;_~ ;,> 1 'l1,j 1'164 'I 'i il~ 1':106 

4 :,:, I 45 ~ 1 !1 bo .)j<) 'fU 8 CJ 1 (( 1 .:..41 'J~I:i ..5~).5 
11 I ( 4 432~ 6)<;.;. i 1 U.S 0 444>-J 6n2o 706/ 51)6 4 l U1 
~k~Q 205 (> 4t:2 'j ocrJc oo5:) .)3 cl:· jj[l{ 2rl5 3441 

4 115 4 ~>, (J 1/4b 116Y Z::JO<; 'IM;\1 (.)'I ~.)o 1 ( 4 :; 
5 '1?12 2f12 349 ( .. ·50 742 zoc ~')U 1- nr 5lt( 
I) ., i:l6 34 ')4 '·4 175 ~) rG '124 on 

44 ..55 :~ C: 4-1 (j j{' 22 .)j .)Q 
·j+ ) ? 2<-; 1l b 27 oY 1 (' y 21 

TOTAL 1-16'1 Q ~4<?[) ')4( 64 )0 1( ( 141 (i I D244 1165) 1flU86 150 I (l 

1\) )\JP 2.:>4rJn 13'12;~ 2 5111J 2 y::_,.:j( zrus 22 ') i (_, zu·1 eo llo1'1 21142 
rl) NO·JI,J. ?.44 66 154 °'} 24fJUC 2C>91.J b)110 21/1':4 '19ti9 ') 16o2o 2!11U3 
( r' I A) .·. 1 ,] ) 11:·~ Yl..> ~j 15 yt. <:o 'I 'I ·14 ·)15 

Table 2.16 SUN OF PRODUCTS CHECK 

CO I) I .. ThE c;,,l-\:jf.f?RAK (PART UF HSHHlG AREA IliA) 
r: A. Tf :;or< Y: T ~)I A L 

'1C .tJ..J.; -lcTGHT AT P.Cl E I r-; THE CATCH U ;, T l: kiLc;Jr::Jm -------------------------------
I ') / i< 1 'i? '} 1 y;<J 1 '7 1-''1 'I 7<51 1'?'('.) 1 -li.4 l '} :-:) 1-JoA 

.)9? .509 ./40 .o19 • o~r) • 59[' .c;4( .649 .005 .xsn _i-60 1. ·1 46 • 'I ?C. ·;. <::·)4 1_nfi 1 •. , ..) u ., . () 9'· 1 .I 53 
5 1. ,\9 t, 1 • .'394 1. ~ (1 1 .,_ t;(),:: ·1. :>oS 1.96{ r!.. 'If lr C • !'p.-;u 2. Ll'• () 
4 ) • '• y ~ .) • I,'} 'U ~.54 ( j. ( 1 I t::. 1(.1'1 .5 • -~) l I ~.olo s.::>.St 2.o56 

5. 510 5. 5 'I(] 4.~bj ~.l:ol 6.10( ~.7)1 ~.::>U) ).4rZ 4. (I];; 
6 7. l'J3 7.1l9.) b.YjC:. Y.4Y1 0. !]1 !: c:. ll( 4 i'. 1:14 7. 140. 7.;;, j ·~ 

? • jQ4 7.304 15.501 x.~14 !) • (.:) ~~ :; • 5o6 1(J.j19 1'l.c~) 0.164 
.')+ 9. :;;~ 9. :~~~~:.: 1 J'<J::. 'I 0. [;Y4 12. 6) '; 11 • 91: s 1 2. ().) b 1Z.1;54 ·.I 17 



Table 2.17 VIP.TUAL POPULATION ANJ.\LYSIS 

C •J D I~~ TdE S".A.liEIU~AK (PART OF FI'3HING Af<EA Ill A) 

FI Srl H\•.j MORTALITY COEFFICIENT UN 11: Ye"! r-1 ~AT~RAL ~UkTALITY COEfFICIENT = • 2 fl -----------------------------
1'1111. 197<:1 1 \I oo 1 \1 >:> 1 1'?02 191.::5 lY/54 1 't il5 1 '1·>6 1 Y7 t>-;~5 

• ~ 5 .nz • 04 .0.:, .01 • 10 . ().) • 1 c .1?. • 08 2 • '} 3 .42 .46 .6 /:) .s 7 . -( () • (4 .l'l 1 • up, .65 .s 1.06 .6(5 1.~0 1. O<:S 1.2..5 1.2.) 1. 02 • 14 1.1:1n •J. 02> 4 • /:)f) .4'-i 1. 21 1 • 1 7 1 .46 1 • 24 1 • 1)4 .':10 1 ./4 .J • f)4 5 .44 .5[) • (Sj .6) • :LS . ~,/:) • 15 1. r)(j 1.c8 .n -s .6 9 .14 .4o .~.:: 1 • 1 2 .~1 • ) 4 .92 • y 5 .61 7 • 4 6 .2:5 .56 .4r .(') • 62 •) (_I .s.s • 15 6 .51 ~+ .46 .2i:l .5') • 47 • ?n .o2 • 5 (] .ss _,_; 6 .51 
( 3- fJ) u • I 5 .45 • qj • ( !:'> 1. •J 6 1. (14 .1)4 .89 ·t. 44 

Table 2.18 VIRTUAL POPULATION ANALYSIS 
CUD IN THE S"A~E~RAK (PART OF FISHING AREA IliA) 

STO~K SIZE IN N U,-•iBE RS UN IT: thousands ---------------------
13I OM ASS T 0 TAL S UN IT: tonnf:s --------------
ALL VALUES ARE GIVEN FOR 1 JANUARY 

191 R 1979 19<SU 19~1 19152 191:!3 19 84 198 5 1906 ·1937 1'17o-85 

1 2·1o•U 244/2 51Ur0 14LLS 5 1tU''2 20016 1..S~4U 9245 j 1617 n 115931 
2 2o·1 u4 1 3l'l5 1 19646 2447'::> 111.39 1301\1 14 7Y 1 11 Ll2 ..s 67.52 2.50()2 16 006 
.5 4/81 65 ·t~.:: 74 60 101(4 101~6 514 (l 5l:85 58r13 44t!.2 18(2 o91(:l 
4 I 5~ il 1.550 26Y6 .J f-.5 ( 2US 21t4 b 1a6 I; nS u. (b 598 ., ':134 s 5:> l 5 60 b(5 oS9 46.~ 540 '::>19 554 510 .527 549 
6 5b2 29".5 c 71:- c42 2:s?. 1/) 7 1 ;~4 ns 1 06 11B 254 
7 1 j 1 14d cOY 145 15 il (6 6-l 88 I 4 .54 12( 

o+ 1":>4 1 26 2 ;J 1 0 58 16:5 41 24 4n S9 77 

TOTAL NO /+C) .:ill 1 4(5 11 6~062 :i1)8~ 4a·lH 41569 36012 2i:U26 45846 
SPS 1.0 151 4 R995 11.546 1son 1 s 'il? 8534 /..S ts1 8051) 743 7 N TOT.BI0:'·1 45 6 1 ( 42242 546/9 51()12> 45952 59649 ..).)5 ( 1 29~.54 369~2 -....! 

St> c; ::3 I 0:1 HY07 21534 26Y46 27564 .50464 215G~l 16YYO 1 7Y 58 1 l:lU 15 
EXPLOITED 26250 25399 33745 36516 33399 25439 2 2116 21441 20367 
BIOMASS 
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Table 2.19 

List or in:::>Ut variables f0r the ICf:S !Jre':liction ;:>rogr:-m. 

COD I:! Ttif: SKAGERRAK (PART OF FJSHlii.G Af<EA IIIA) 
The r~T4rEnc~ F is the me~n F tor the ~g~ 1roup range from j to 6 

T h e nu "' ~ e r 0 1" r ~ c ru i t s p P. r y "'a r i s n s f o L L 0 w s : 

v~ ar i~;:cruitment 

193/ 114on.o 
1~'33 139flrJ.O 
1-9HY 1tWOO.n 

DetJ ard pri~terl in the followiny unitR: 

r·Ju (oiU er of fish: thousands 
~/=i~ht by ll:;J,~ ::) rOUf.l in the c ilt c h: kilogram 
\/!"; ,j h t oy ;) lJ !~ ~roup in the> stock: k i l oH rAooi 
St oc '< ,J i o ,,, a s s : t on1oe s 
eat c h '<i"i y h t: to nn "'s 

4: ) 1) ·~. 0: .?.o: 1. nn: 
So j2(.0, .zu. .,. Q[J, ,, 
oJo lld.(): .zo: j. f)!): 
7 I ::J4.0o .ZOo ·1. UO I 

:>+: 3t.IJ: • ;.~n: ., • on: 



Table 2.20 

r:tt:::cts vt d1 lf"rr-nt LP.vels ot rishin!:J mortal1ty on 
c? t c il, s t w.:: ~ u i 0 ill a ss i'l n ('j ·>pawn; n d s t 0 c k u; (') ul Cl ss • 

C () u I ,, T ri F. S ,, 1\ ·~ E I) i~;; K C 1-' A R T 0 F r I S H I :·, G A K EA I ll A ) 

--------------------------------------+------------------+ 
Y Par 1 '':;I Year 19011 1 Year 19il9 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
f<1r:-, ref., st0r:k, sp.stock, , tac-, rP.f., stock, sp.st:ock, , stocl<, c;p.stock1 
cor: r=: bioi,.,;;c;c;; uiomass: c<ltch: tor: r: LiOiu-'lss: uio.,,ass: c;,tch1 oio111ass~ uiomass1 

+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
I • ;) I 1 • £.:... I 291 : .. 'JP I .(;, _.,: 

., 
• C.. I 

.4: 
• Oo 

. 0: 
'J.[II 

., • c : 
1. 4 I 

1.o: 
1 • .'.JI 

• (1[1, j ~. 

• 1 t+ : : 
.~9. I 

• ~) ts : : 
• .V, (I ' 

1 • 1) : : 
•J. 441 I 

Ll.:>: : 
?. .rl2' I 

?. • .s 1 : I 

2 • 60 I I 

1'$1 !JI 5/1 .,:,w. 
: 4: ::.~: j ,. ' 

::11 

I ( I 4 :~I ;,:;..s, 
: 1 c: : 41: a: 
I 16 I j61 1 ( ' 
: 1 ·1 : .sz: 1.s: 
I 2~1 2 91 1 u I 
: z.s: n: IJ I 

I 2)1 ,: 5 I (I 

: 2o: zr...: 6: 
I 2 ( I 2.51 ), 

~.u: 2.f~.3! : : zu: :::?: 4: 
+-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
T h ~ rl:; t " t' n i r o t t h e h i o ,, ·"~ s s an r: t h ..: c ;; t c h i s 1 fl .l f1 t on r; e s • 
Th<> s,J·3'J.lin.J st0ck ':Jior .. ass is ~iv•:n tor 'I J'lnur1ry. 
r:,~ r"r •. u·•'nr:<) F is tht• mer~n F tor the •""!'' :Jrc:>:J; . .; ran\F: Trom .5 to b 

N 
1.0 
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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 r 115 
1976 7,488 191 1 r 075 301 9,055 
1977 6,907 156 2 r 485

2 
215 9,763 

1978 4,978 168 1,435 56 6,637 
1979 4 r 120 248 361 56 4,785 
1980 7 r 172 288 373 57 7,890 
1981 9,568 271 391 120 10,350 
1982 11 r 151 196 396 329 12 r 072 
1983 8,670 756 608 221 10,255 
1984 7,837 321 499 30 8,687 
19851 7,652 279 351 15 9,314 
1986 4,092 226 148 5 4,471 

1 Preliminary. 
2 Includes Divisions IVa and IVb. 

Table 3.2 VIRTUAL POPULATION ANALYSIS 

HJI[lD0C.< HI FISH!i~G AqEA IliA (KATH.GAl All..> SKI\.JERRAK) 

C A T C H I N ~~ U .'1d E I< S UNIT: thousands 

1 y ~ 1 1YH2 1 Y H3 1 YH4 1 'I dS 19 b6 

.)0 314 '1'11.:> 1d 0 5 1 
':19!J3 UY'I 4624 6)54 1<.219 903 

j 4 9c)f! 1CO:>.J 212<> 44B 1 3o.31 3U.2 
4 "li'1 111 5 4004 71 .5 1 04') 6t.6 
5 15 1 209 525 )24 (3 z.sc: 
6 ,j4 2£' 6.> 91 1 76 3.5 

56 11 11 () 29 n 
H+ 3 6 6 1 6 6 Zts 

l0TAL 15 940 16029 '1.50(4 12405 '1.5.:>04 s 6oU 
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Table 3.-:1_ VIRTUAl. POPULATION ANALYSIS 

rl A D v v C 1\ 11< F l <; H HJ G A R EA I II A ( K 1\ f T E G A-, A 1W S 1\ AGE R .'i A K) 

1-lEI\1< rit!Gf-IT 1H Ail: OF TrlE CATCH u h I T : k i l o y r a rr. 

l'li>'l ·1 Y82 1'11:;.) 1'1 P.4 1 Y85 ·1 '166 

• 2 L)Q .200 .t!.lJU .c. nu • c ~](] • :'>~(I 
• 4/'J • 4 '?ll .4{0 .47U • 4 ( (] • 53 u s • 6 ( ') • 67 9 .b(9 .o7'-f .b(9 • 7 61: 

'• • '15 r' • '1'5 t'. .LJ5,: • '15t!. .-15? 1 • OYo 
') 1. s '} .5 1.59) 1.~9.;, 1.)95 1.~Y3 1.51~ 
6 ~ •. , 60 t!.. 1 s () 2.1 ou 2.H:U c.nlfl 1. H2 b 

2.'i .)0 2..6[)0 2.. ()[)[) 2.uOU 2.ol)'1 2.4[t() 
.)+ t!.. /Ill 2.770 i. '1'1'0 2.. nu t!.. (((l 2.7nLi 

Table 3.4 VIRTUAL POPULATION ANALYSIS 

Hi\iU•)CK If, FISHING !HEA III/\ CKATTEGAT AIH> SKAGERRAK) 

F ( () H 1;4:; :•10 R T 'I LIT Y COEFFICIENT ur~ IT: Yea r-1 NATURAL MOf< TAL I TY ----------------------------- COEFFICIENT = 0.20 
1 9<51 19 •!2 198j 1CJ84 19H~ 19() 6 

1 • uo Jl 2 • 01 .00 .on .on 
2 .S? • 4 ·1 • 4 ~ • 7 s .(l2 .~::, 
.5 1 • 1 2 1 • 1 0 1 • c. ( '1.? 6 1 • 45 1 .20 
4 ., • 14 .84 1. 65 1.6H 1.nl 1.2~ 

I • l; 2 1 • ?'I 1.40 1. 08 .fi'l 1.'11-.: 
6 1.on .82. 1. 9t:J 1. 04 1. ~5 1.j2 
7 I • t'3 1 • 01 1. 415 1. 2' ~ 1 • 2 5 1 • 2 Q 

V,+ 1.t!.3 1. 0 'l 1. ltt_\ 1.25 1.25 1. 20 

2- o)U I. '13 • 88 1. 35 1 • 1 6 1 • 1 9 1.10 



Table 3.4 VIRTUAL POPULATION ANALYSIS ------

HADDOCK IN FISHING AREA IliA CKAlf~GAT AND SKAGERRAK) 

STOCK SIZE IN NUMBERS UNIT: thouc;ands 

EIIOI'lASS TOTALS UNIT: tonn~>s 

ALL VALUES, EXCEPT THOSE REFERRING TO THE S~AWNI~G STOCK AQE GIV~N FOR 1 JANUARY: THE SPAWNING 
<;T'J•~:< DATA REFLECT THE STOCK SITUATION AT 'it>AI~HING TINE, WHEHEBY TilE FOLLO~III\IG VALUES ARE USED: ~ROPORfiON OF ANNUAL F bEFORE S~AWNING: .150 

PROPORfiUN OF ANNUAL M BEF0RE SPAWNING: .250 

1 91S 1 1982 191S.:> 1984 191.$5 19~6 198/ 

':IU6 16622 1715.:> 1<lo2S 29.$2 14~.)) () 

3'+ -~1 'l 7521 1 .53 2) 15)31 I 6 US 2 2401 121 DO 
3 (918 19610 4100 6r6o 52i0 57 o4 11 5 ( 
4 I 22 ~ ?.130 5:553 Y42 1)13 1 f12 7 1421 
5 21') .szz ('Jj ~6~ 144 3)9 254 
6 115 4.) 7'1 152 241 49 YO 
7 55 19 1) 9 44 42 11 

u+ 5 1 0 ~ 24 9 43 21 

TOTI\L NO 5.:> 6.:> 1 '·6285 41591 41911 z6as 24520 
SP S f\lO ~.S351 21 291 1.3 no 12625 12541 6832 
TOT. AI 011 2S 5 1.5 2284 6 '19024 11)5.:> 14 041 12sa 
SP'i 'HO:V: 15202 11+53'1 97T1 ~42.3 7746 56 00 

w 
N 
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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 181 116 46 975 41 191178 
1978 481102 58 899 32 491091 
1979 161971 63 11033 16 18,083 
1980 211070 65 11516 3 22,654 
1981 221880 70 11054 7 241011 
1982 131380 40 670 13 141 103 
1983 111519 48 1, 061 8 121636 
1984 121694 51 11 168 60 13,973 
19851 121671 45 654 2 131372 
1986 151865 64 460 1 161390 

1 Preliminary. 

Table 5.1 Plaice landings from the Skagerrak (tonnes). 

Year Denmark Sweden Netherlands Belgium Norway Total 

1972 51095 70 51 165 1973 31871 80 31951 1974 31429 70 31499 1975 41888 77 41965 1976 91251 81 91332 1977 121855 142 121997 1978 13,383 94 131477 1979 111 045 105 11.150 1980 91514 92 91606 1981 81 115 123 81238 1982 71789 140 71929 1983 61828 170 594 133 14 71739 1984 71560 356 1,580 27 22 91545 
19851 91646 296 21225 136 18 121321 1986 101653 215 21170 55 24 131117 
1 Preliminary. 
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Table 5.2 Plaice landings from the Kattegat (tonnes). 

Year Denmark Sweden Germany Total 

1972 151504 348 151852 
1973 101021 231 101252 
1974 111401 255 111 656 
1975 101 158 369 101527 
1976 91487 271 91758 
1977 111611 300 111 911 
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 
19851 21979 403 4 31386 
1986 21488 170 + 21658 

1Preliminary. 

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

Year Denmark Sweden Others Total 

1971 191560 395 19 191974 
1972 201599 418 80 211097 
1973 131892 311 55 141258 
1974 141830 325 58 15,213 
1975 151046 446 199 151691 
1976 181738 352 756 191846 
1977 241466 442 884 251 792 
1978 261068 462 480 271010 
1979 201766 386 810 211962 
1980 151096 381 56 151533 
1981 111 918 355 316 121589 
1982 101506 345 8 101859 
1983 101 108 461 741 111310 
1984 101812 679 11629 131 120 
19851 12,625 699 21383 151707 
1986 131141 385 21249 151775 

1Preliminary. 
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Table 5 .__1 Danish landings of plaice by quarters in the Kattegat and the Skagerrak 
(tonnes). 

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

Katteqat 

Jan-Mar 2,637 2,526 2,410 2,002 1,825 1, 196 941 531 779 568 480 
Apr-Jun 2,096 2,497 2,487 2,786 1,168 774 619 595 745 594 546 
Jul-Sep 2,183 2, 924 3,815 2,525 1,396 1,069 599 1, 195 955 704 798 
Oct-Dec 2,571 3,663 3,973 2,422 1,193 764 558 959 773 1, 116 664 

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

Skagerrak 

Jan-Mar 1,732 2, 119 1, 289 967 1,042 751 849 895 964 919 1,131 
Apr-Jun 2,234 3,617 3,522 5,097 3,325 3,036 3,084 2, 729 2,675 2,944 2, 779 
Jul-·Sep 2,944 4,614 4,302 2,963 3,381 2,239 2,583 1, 941 2,461 3,511 3,157 
Oct-Dec 2,341 2,505 4,270 2,018 1,766 2,089 1,273 1,263 1,460 2,842 3,586 

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



Table 5.5 VIRTUAL POPULATION ANALYSIS 

;-'I_ A I c::: H THf: KATTEGAT (~ART OF FISHH.G AREA I LT A) 

w C.~ TC "I r·~ t<U.~ lE~<; UNIT: thOUS'lnds 
0'1 ----------------

10/S 197 0 19 If 19/H 'I y (9 19~, l) '19 r; 1 '19'5<' 'l9cd 19 '14 'I'JK5 'I GC: o 

1 14n 1 0 1 0 1 57 1 c 2r1 54 7 6 0 2 ( "l.~ 0 8651 s::..5u '14 ( a 5o .SlJ 1 'jCi'j 54;~ 14 '15 1.).$4 1515 .)Q 'I 
_) 1 .~.s n 1'1 fl? 6 20150 9t• ~() t> 464 c ·~55 'I(; 1 'i 1:$26 )112 9 44 ()~ 5052 dfl4 4 i 14 n 2100 oz .:iD 2ttAC:. 1 ( .)j 1 11tC! 4t':J4 19 (16 2~9~ C. ;iKil 41)6'1 2 o'l 5 
5 1 il4 n 3n6n 2b ~;r. :-:1,>') 7<t'i<J .. 535) j 1 .,. ti 'I y 35 ~5~ R o1f.J 4S4 2072 
I) ( _) 'l 451 (J Q[J 11 /+4 1115 1..510 1U5 b 11 I 11 5~5 .:d5 K4 619 
7 42il 2MJ 2::..iJ nr 5 76 s rrt 4 ., b 5 ;:rJ ) b 1 st..n :-;o '130 
'3 jjf] 2 n r fUll 49 11.' ') 15 9 19o 15/ 402 6/5 115 64 
9 1;, n f< i 210 4;_. /) 1;.: ( 151 63 ZH• )66 1-5'7 46 1r: 1'1 n /4 151' 55 49 )j <,11 25 54 !. '38 '100 4..) 

11 ) , 1 [J 1()') 1 I _5!< .:i~ :>1 25 59 27 66 ,. '( 
'j c + j') 1..:. 19(! 4(! 11) 1/ 59 9 i 1 tr I 'I a 

JOf!IL 2o )) rJ ~5955 ..s 74..SG 4?'d'/ .55 24 7 ·1 '1 1-\y C1 1'1 Y4"<. 74 :~ . .) 11 6'7 2 1179'-1 1'14l.$ ~41 .5 

Table 5.6 VIRTUAL POPULJl,TION ANALYSIS 

•''- A [ C E: TIIJ T '-I': "IITTEt;H (PAIIT (if r!SHHoG 4R EA I I Jf,) 

'IEI\•< ,vE:IfjHT 1\T o!I.Gt: ()f THE STOCK UNIT: '<il-1~r'lll1 -------------------------------
j0(5 10 /IJ 10 (( 'I y/ j '1-}( Cl 10oiJ 19t)1 19:;~ 19o.S 19~4 'j9 ~) ·; S/.1 b 
• 'l /6 .176 • 1 7o .2no .12f1 .120 • 1 t! fj .260 . .us .2.55 .247 .aY 2 • 2'+ 3 • 24.5 .243 • <'3U .ccn .l.o5 .2..Sl) .NO • 2 ,)5 • 2137 .?.HI .2)1 

) • ~ 73 .?.7.5 .2(..) • 21·0 • I. 5 !~ .l.rf • 2 ( (J • .)2il .21)5 • j i)() .cl-\0 .c.?) 4 • 2 '11 .291 • 2'1'1 .<:no • 215 .5 nn • 2'JfJ .350 • 2 ') ~ .s 1:-, • .) 1 0 • .Sflc 'i • .525 • .52) .525 .jf1Q .::,o.s .31(.1 .551l .36 n .j)f'l .Y5R .YUl • .558 ·1 • 4'1 g .4nl) .40t; • 461) • 31,1.. .5)1-o .44 (! • 4/+ r') • .5 :-j5 .n4 • 4 76 .41 5 • 55,) • 55 Cl •) 5 C• .t2U .45'"1 .SfJO .).)[) .)~fl .41]?. • j 1o .)f)j • 4 ~i4 .6~6 • 6 ~:o • 6l)t> .rP.O .6sn • 6 f'lfl .6 YO • 7 "l 0 .461 • .541: .~24 .6n4 
0 • X~~ • X 2 ;~ .ISZC. .xfJq .92fl .690 .(Cl() • 9 1 '1 .S::i1 • .52/ • s n 1 .b45 Ill • 9 I? .Y'li' • y [l( .:::zo I • [)(1) • ~1 l! .<JIJ() '] • ,_,,l Cl 1 .·J.B 4, -, . ' ::: .62c • ( :,;4 11 • 0) ~ .O':i2 • c; 52 .x3o 1.u,:,n • ~9(1 • q 6(i ·1.r:sn 1. 'J,'P • ·') ( t· .o52 .tilt J (~ + .Y7~ .992 • ';'YZ .r-5:_1 1 • ()!) 1 • 95 (' 1. 0 5 () 1. o 7n 1 • 1 ( ;.>, 1 • I .56 1. L14k -, . ;)'} ( 
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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 
196.3 10.42 
1964 16.22 
1965 45 . .38 
1966 
1967 .34 . .39 68,21.3 
1968 26.38 49,206 
1969 19 . .37 45,001 
1970 22.56 18,392 
1971 7.3.60 57,240 
1972 59. 10 26,604 
197.3 
1974 
197.5 
1976 
1977 
1978 
1979 .5.72 7,0.32 
1980 3.6 
1981 .5.9 
1982 23.8 

7 r 1601 198.3 2.2 .3.22 
1984 2 . .5.5 10.23 16 r 029 1 

198.5 4.41 1.3 .14 19,08.5 1 

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

Year Seiners Trawl <30 BRT Trawl >30 BRT Gill net 

Kat.tegat: CPUE kg/days 

1983 819 237 332 452 
1984 962 .300 247 379 
'1985 11202 371 327 477 
1986 9.36 .370 .352 1,028 

Skagerrak: CPUE kgLdays 

1983 1,808 535 855 222 
1984 1,9.30 525 484 902 
1985 2,220 8.34 723 1,000 
1986 2,5.36 1,502 11296 1 1 79.3 

Kattegat: catch in kg (effort in fishing day:U. 

1983 3.31 I 13H2 ( 1 1811) 136,430 (2, 135) 59,682 ( 641) 22. 146 (202) 
1984 528,702 (2,379) 211,520 (3, 114) 75,7'75 (995) 151577 (197) 
198') 240,855 (1385) 146,150 ( 1 1578) 60,004 (567) 8,20.3 (42) 
1986 404,093 ( 1 1 77 3) 182,760 ( 11828) 87,450 (882) 48,897 ( 186) 

Ska~rrak g~.tch in k_~fort in fishing daysl 

1983 4071210 (738) 249,099 ( 1 1786) 190,725 (901) 4,278 (.31) 
1984 127,757 (2,401) .362,453 (2,780) 245,755 ( 11998) 691 118 (235) 
1985 749,096 ( 11231) 267,474 ( 11456) .338,.315 ( 1,823) 50, 113 ( 16.3) 
19fl6 3,440,0SG (5,330) 1,271,286 ( 31341) 834,216 (2,259) 404,182 (945) 
·---------- ------------ -·-- ·------ ----· 



Table 5.9 Division IIIa PLAICE. Mean catch (kg) per 

Year 

1980 
1981 
1982 
198.3 
1984 
1985 
1986 

1980 
1981 
1982 
1983 
1984 
1985 
1986 

fishing hour for gears in the Kattegat and 
Skagerrak (Swedish data). 

Skagerrak Kattegat 

Catch Effort Catch Effort 
(tonnes) (hrs) CPUE (tonnes) (hrs) 

NeQhroQs trawl 

74.4 42,987 1. 73 48. 1 14,137 
76. 1 4.3,785 1.0.3 56.0 1.3,875 
79.9 40,815 1.95 41. 6 14,270 

104.1 52,5.36 1. 98 44.0 11, 7.39 
215.4 691779 3.09 67.77 13,718 
219.6 70,864 .3. 10 10.3.8 1.3,090 
135.3 74,913 1. 81 45.6 16,420 

Cod bottom trawl 

16.6 6,651 2.50 91 .0 14,866 
12.7 7,297 1. 74 95.8 12,454 
18 . .3 81 178 2.24 94.5 10,443 
22.3 8,478 2.63 177.6 17,321 
54.4 11, 991 4.54 145.6 191 168 
46.7 13,168 3.55 133.7 141 112 
34.4 11, 97 7 2.87 66.4 1.31 157 

Table 5.10 Kattegat PLAICE. The combined 
CPUE from the Swedish Nephro..J2R 
trawl, the Swedish demersal cod 
trawl, and the Danish seiners. 

Year CPUE Effort 

1980 0.79 7,432 
1981 0. 96 4,203 
1982 1.01 2,889 
1983 1. 03 3,467 
1984 1. 06 3,403 
1985 1. 41 2,401 
1986 0. 95 2,798 

The years 1983 - 1986 include the Danish 
seiners (see text). 
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CPUE 

3.40 
4.04 
2. 92 
.3.75 
4.94 
7.9.3 
2.78 

6' 12 
7.69 
9.05 

10.25 
7.60 
9.47 
5.05 
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Table 5. 11 Cat.ch and effort data and VPA results for PLAICE 
in Division IIIa. 

Year Catch Effort CPUE F.3-9 Exploit. biom. R1 

Kattegq.t. 

1980 51871 7,4.32 0.79 6.3 7,240 7,0.32 
1981 410.35 4,202 0. 96 56 51229 14,697 
1982 2,918 2,889 1. 01 44 4106.3 201475 
1983 3,571 3,467 1. 03 57 3, 72'1 16,672 
1984 :31607 .3,403 1.06 87 .3,970 7,755 
1985 3,386 21401 1 . 41 40 41363 161 164 
1986 216513 21798 0.95 48 31555 191 110 

Skagerrak 

1980 91606 11 1574 0.83 'I. 05 111853 371358 
1981 81238 161 153 0.51 0.31 91920 251059 
1982 71929 81810 0. 90 1. '12 '11 1270 431015 
1983 71739 71897 0.98 0.75 101275 851155 
1984 91545 81373 1. 14 0. 50 121177 461876 
1985 121.321 81626 1. 28 0.66 171268 211006 
1986 131 117 9,645 1. 36 0. 85 171 382 



Table 5.12 VIRTUAL POPULJ\TION ANALYSIS 

r''. A ICE I,,, T '·le (ATTEGAT (?ART 0F f ISH I !'.G AREA Il T •\) 

F I <;HI i•! G :'iO'HALITY C()F.fFICTENT u ~~ ll : Ye a r- 'I NATU r:.4L MORTALITY CO~~FICicNT = • 1 n 
-----------------------------

19/5 19(6 10 /( 1<i(lS 19/9 191:;0 'I 0 IS'I 1 Q 'S2 19 03 'l<i>54 '19 ~.~ .,,n~o 

.un .'!0 .IJO .IJO .IJfl • (; rJ .fJIJ • •1[) .un . qn .iHI .00044 
• 1 ~ • '11 • 0/ • 0'1 • I] A .(J4 .I).) . n4 • 1'1 • 1 r: .a .0285 

j • 61 • 3 7 • 5 I • 2/:l .5) • ,: b • .)b • 1.'9 .o1 • .)c) .'ib • •'l4 

t, . i 1 .31 •) L, 1 • 11 1 • ') s • i' 1 .(6 • 7 s 1 • I I fl • 76 . s ~ )'' • V 

') .6<) .O) • /1 1. 5) 1 • IJL.. .4) • /1 .16 • ( ':> 1-' • l.. • ;> 1 . ') ~; 

6 • ) q .t...x . I c: • 6 ( • i 7 • I t • L,.) . '·) • 4 r .n • 1 7 • 4 (;. 

1 • 4 :~ • 4! .4) .3) . () • I 6 • .Jj • ?4 .4.) • 9 ( • _:; 1 • )<,• 

. ( s • '· t! • '('I • 14 .2'· .4{' • bio .1 ;-; 5 '·' . " 1.23 .4'i •. :SY 
() • .) 5 • .5) .86 . ~ ( . ~= 'J .40 • o4 • 4 c. • j) ']. ( 6 • 44 • .:i) 

1; I • ) o • ;~ 6 1. 'J(', .2( • 1,1. • ~ l: .6C. • ~, y • ( 1) .i4 .h'-1 • .5) 

11 .)11 .5[1 • Ol! .I.CJ .::.n • ) I I . ) (' • j !_1 • ) fl • j[l .'il.l .::,s 
i .. _: + • ) !l • S r, .on -'• u • s :-) • ) (I • ) i' • .:5'' _,n - >~n .':ii'l .ss 

( .)- 0) J • () 1 • 4 { • 6.:> • 61_1 • I) i' .(:.) • :, C• • 1,4 . ) ( • i$1 • 41' • 4 ( ... , 

1 ') .•LJ- il+ 

J') 
? .u6 
:s .s 7 
4 .6n 
5 • 18 
6 .oil 
7 .)5 
>i . ) '-\ 

.63 
1 J .;s 
il .) ? 

1<!+ • ) 2 "" 
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Table 5.14 

L i oc; t o t i n put v "' r i ab l e s f o r "': h ~ I C E S p red i c t i on p r o ~~ r <~ ro: • 

PLAICE IN THE KATTEGAT 
The reference F is the mean F for the aye yroup ranye from S to 9 

The ~umber ot recruits per year is as follows: 

Ye"' r 

1'1 'li' 
19 dli 
19 39 

~Pc r•.1i tru~>nt 

13UDO.O 
13000.0 
1..SUOO. 0 

Data are printed in the followind units: 

Nur~ber 0 t fish: thous and s 
Wei!)ht by a·.Je >.~roup in the catch: k i log raon 
~.lei::Jht hy agt:! !:l roup in the stock: kilogram 
Stock oi or .. a ss: tonnes 
Catch l>/E·ight: tonnes 

+----+-----------+--------+----------+---------+----------+----------+ : fishinJ: naturaL: maturity: weight in: weight in: 
: a::Je: stock size: pattern: mortality: ogive: the catch: the stock: 
~----t-----------+--------+----------+---------+----------+----------+ 1: 1.5tl0o.o: .oo: .10: .oo: .2n: .237: 2: 1?t!34.o: .o3: .10: .oo: .zrs: .275: 3: 12J5r.o: .64: .1o: 1.oo: .2n: .292: 4: 24s1.o: .sB: .10: 1.oo: .31o: .31o: s: 3Zsz.o: .s3: .1o: 1.oo: .371: .371: 

a. 2494.o: .46: .1o: 1.oo: .405: .4os: 
7: 1fJ04.o: •. 19: .·1o: 1.oo: .4s4: .434: a: 258.1J: .s9: .1o: 1.oo: .489: .489: 9: 1n.o: .:ss: .1o: 1.oo: .511: .511: 

'10: 1o9.o: .ss: .1o: 1.oo: .6o6: .6o6: n: 9t.o: .35: .1o: 1.oo: .Boo: .Boo: 1t+: 111.o: .35: .10: 1.oo: 1.094: 1.094: +----+-----------+--------+----------+---------+----------+----------+ 



Table 5.15 

Etfects ot different levels o! rishing mortality on 
c~tch, stock biomass and spawniny stock oio~ass. 

PLAICE IN THE KATTEGAT 

+--------------------------------------+--------------------------------------+------------------+ 
Year 1987 : Year 19/S8 : Year 1989 +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 

: fac-: ref.: stock: sp.stock: : tac-: ref.: stock: sp.stock: : stock: sp.stock: 
t or : t= : b i o m a s s : b i o m a s s : cat c h : t o r : F : u i o ru a ss : Ll i o i•l a s s : c "l t c h : b i o m a ss : b i o m i'l ss : +-----+ ------+---------+ ---------+ ------+ -----+ ------+ --------+ ---------+ ------+ --------+ ---------+ 1.o: .4~: 1s: !:i: 3: .o: .no: 1s: 9: o: 18: 12: 

.1: .ns: : : o: 1a: 11: 

.2: .1n: : : 1: 11: 11: 

.4: .19: : : 2: 16: 10: 

.o: .29: : : 2: 16: 9: 

.8: .3Y: : : .s: 15: 9: 
1.u: .4!S: : : 4: 14: ~S: 
1.2: .s~:;: : : 4: 14: 7: 
1.4: .68: : : s: 13: 7: 
1.6: .77: : : s: 13: 6: 
1.8: .87: : : s: 12: 6: 
z.o: .97: : : 6: 12: 6: +-----+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 

The data unit of the biomass and the catch is 1000 tonnes. 
T~e spawning stock biomass is given for 1 Jnnuary. 
The refere~ce F is the mean F for the age group range Trom 3 to 9 

.1:> 

.1:> 



Table 5.16 VIRTUAL POPULATION PNALYSIS 

PLAICE I;~ T Hi SKAGERRAK (PART Or FISHING AREA IJIA) 

CATCrl IN NU~BERS UNIT: thousands 
----------------

i 918 1979 1 '7 80 HR1 Ho2 19 83 1 'I t\4 19 85 19 d6 

356 246 6~ 2:::12 4 8-1 1024 179 4 
3 6 443 33z-t 1 'l.:l ·r 1';354 M? 61'12 1 02 07 4 ;:S03 25 uo 

12 (( 1 12 33 1 9242 I~OU /667 8QS5 11a5t 22S45 14212 
5 10 .;z ·l 12 82 :; 7272 Jr:.69 91 r,l. Fi959 471)4 7.) 17 2063 8 
,) r .19n 5?3.:i 3/48 1 un:::. 41)'14 264.) 1lf9/ 2055 4 9 :)C) 

7 t..1 n 1939 1901:' 346 1561 4'13 441 787 632 
K 'I 6 6S /94 tH) b.)~ 189 00 105 240 
9 1 7 2 71 ?~ 253 66 31 1 46 'iS 

·;') .,6 1 1 6 95 33 15 0 1 91 
'11 + 5 1 .I 0 16 2 12 33 4n 

fOTAL 44 05 2 3 1',6/ j 25036 23(.,Cl3 250/4 2611/ .)()258 31149 4 3..S91 

Table 5.17 VIRTUAL POPULATION JINALYSIS 

PI. A.L CE I~ TH~ 3KAGERRAK (PART OF FISHING AREA I TIA) 

iEAN w~IGHT AT AG~ OF THE STOCK Uf\JIT: kilo';]raro~ -------------------------------
1?7~ 1979 1 SI 60 1 )' ~?1 1 ':182 1n3 1'1 84 19 85 1 ';}(56 

?. .2..)8 .228 .25::> .ao .253 • 2 i'(l • 2 61 .212 .395 3 • 261 .24"1 .no • 25 8 .27(1 .263 .2 90 .290 .2 58 ·~ .285 .256 .310 .3no .215 • 2 9 1 .306 .3(16 .2~0 • 353 .294 • 310 • 36U .309 • 35 7 .3.'W .349 .31 7 6 • 410 • 3 Rti .4SO .430 .3(5 • 4 55 .442 .4 35 .j 9 6 7 .5.51 .L..51 • 6 011 • 540 .535 .592 • 5/1 .552 .5)1 g • 668 • 664 .64::i • 660 ./'03 .705 • <lib • (59 .695 9 • />.) 9 • 9 8.) • I.J56 • ~5 (J • 7159 • 9 ()[: 1. 0 84 • E 76 .'d 77 1'l 1. 10 7 1.7!.>2 .85b .95(1 .891 .05::, 1. 2 5 b .9?9 .9U5 ""' U1 11 + • 9 :i 5 1.? g_s • 85b 1. ono • t.~4n 1 .42 0 1 .5 2C 'l .229 1 .099 



46 

Table 5.18 Skagerrak PLAICE. Combined CPUE 
and effort data from Swedish 
NePhrops trawl, Swedish demersal 
trawl, and Danish seiners. 

Year CPUE Effort 

1980 0.83 11 1574 

1981 0.51 161 153 

1982 0. 90 8,810 

1983 0.98 71897 

1984 1 . 14 8,37:3 

1985 1. 28 9,626 

1986 1. 36 9,645 



Table 5.19 VIRTUAL POPULATIOI. .~.LYSIS 

P~AICE Di THE SKAGERRAK (PART OF FISHING ,~Rt:A I 1I A) 

FISHI~G MORTALITY COEFFICIENT lJNil: Ye 'lr-·1 NATURAL MORTALITY COEFFtCIENT = .1 n 
-----------------------------

IY7'3 1979 1 Y 8U 1Y ~1 1'n52 191(3 19~4 1':185 1io6 1980-:14 

2 .01 • 0 •j • UC; • 10 • on .oo .i]~ .n1 • uo .1)2 
.5 • z 1 • 1 4 • Q(:', .30 .04 .-r/; • 1 5 .15 • 1 5 • 15 
4 .40 .70 • 6.1 .43 • 44 • b4 • 54 .so .6n .53 
5 l • 03 1 • 1 c.; 1. 0/, .40 1 • 1 9 1 • i-: .:s • i'i<::. .68 1. 06 .9f> 
6 1 • 1?. 1. 1 d 1.Y:> .35 1. 6.:S 1. 31 • 9(1 1. 1?. 1.2P, 1. 11 
7 I • 11 .99 1. 5/-, .35 1 • !.9 .63 • 7n 1 • ll1 1. 2 n • 91 
~ •j. 4 5 • 44 1.42 .20 1. ( 8 • 44 • 19 • 69 .90 • 3 1 
'1 ~.ox .61 1. 2/ • 1 .s 1. 46 .h4 • 1 0 .4l:l • 76 • 76 

10 • ( ?_ • 6(. • 6(. .?.5 .15 .65 .40 • 44 .56 .53 
11 + • 72 • 6 2 .6?. .25 • 75 .65 .40 • 44 .56 .53 

3- q) 'J 1. 0 7 .75 1.05 • 3 1 1. 12 .75 .so • 66 • () 5 

Table 5.20 VIRTUAL POPULATION ANALYSIS 
PI_AlCE I"! THE SKI\GERRAK (PART OF FISHING AREA II I A) 

STOCK SIZE I., ;·~ U 1·18 ER S Ul~ IT: thousandS 
---------------------
f'liOMASS TnTALS U ~IT: tonnes 

--------------
ALL VALUES ARE GIVEN FOR 1 JANUARY 

1 Q I l} 19 79 1980 1981 1982 1983 19::14 1CI85 1986 19137 

2 299.) I] .) 0989 .:i/350 25059 431]15 85155 4 6816 21fHJ6 4 20.55 0 
3 3::> 01 3 26 74.) 27~06 .3.$144 20~ 73 3?.917 lo969 '·1 442 •t 8037 3 S031 
4 34 554 2 55 66 2105Ci 23..)19 <:?60'1 1781~ 29335 599 51 329.56 1467(1 
5 27::>00 19172 11L./6 10~9.5 137'1 '1 1SH4 IJS O.S 1 55 ()9 32~9 a 16356 
6 1Ll <J44 8CI21 526.:> 3~:dU 62H> :s 7 ~ (; .)50.) 311<5 7 115 10313 
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Table 6.1 Catches (tonnes) of SOLE from Division IIIa. 

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

1952 156 51 59 266 
1953 159 48 42 249 
1954 177 43 34 254 
1955 152 36 35 223 
1956 168 30 .57 255 
19.57 265 29 53 347 
19.58 226 35 56 317 
1959 222 30 44 296 
1960 294 24 83 401 
1961 339 30 61 430 
1962 356 .58 414 
1963 338 27 365 
1964 376 4.5 421 
1965 324 50 374 
1966 .312 20 332 
1967 429 26 455 
1968 290 16 11 317 
1969 261 7 268 
1970 183 183 
1971 288 9 297 
1972 376 12 388 
1973 327 13 340 
1974 449 9 458 
1975 458 16 16 9 498 
1976 422 11 21 155 611 
1977 517 13 8 276 815 
1978 502 9 9 141 661 
1979 376 8 6 84 475 
1980 316 9 12 5 '344 
1981 ?.71 7 16 295 
1982 210 4 8 1 224 
1983 262 11 15 31 319 
1984 326 13 13 .54 406 
198.5 396 19 1 1321 + 548 
1986 523 2.51 1502 

6981 

1 Preliminary . 
2 Assumed. 

Data from Bull. Stat. 
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Table _§__,_2. SOLE in Division IIIa. 
ca-tch-at-age data (thousands) . 

Age 1984 1985 1986 

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

10 74 44 23 
11 10 6 10 
12 8 4 
13 12 4 5 
14 3 
15 3 5 

Total 1,655 2,579 3,284 

Catch (t) 406 548 800 

Table 6.3 SOLE in Division IIIa. 
Weight at age (grammes). Both 
sexes combined. 

A<~e 1984 1985 1986 

1 112 
2 183 174 165 
3 213 234 231 
4 257 283 287 
5 294 291 257 
6 297 335 409 
7 380 292 267 
8 321 279 262 
9 323 320 365 

10 365 357 369 
'11 41.5 316 266 
12 412 345 
13 412 661 
14 299 
15 463 
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Table 6.4 SOLE in Division rrra. 
Relative importance (%) of the age 
groups in weight. 

Age 1984 1985 1986 

1 
2 8.3 15.9 6.6 
3 30.3 32.4 45. 1 
4 14.6 20.9 29.9 
5 13.1 6.4 9.7 
6 3. 1 9.6 2. 1 
7 2.4 1. 8 1. 5 
8 5.9 1 . 7 1. 4 
9 9.2 3. 1 1 . 7 

10 5.8 5. 1 1.0 
11 1 .. 3 2.0 0.3 
12+ 5.9 1. 0 0.7 

Total 100.0 100.0 100.0 

Table 6 5 SOLE in Division IIIa. 
Recruitment work sheet for SHOT estimate. 

SHOT estimate 

survey year Year class Recruitment Catch Catch 
(t) (t--1) index (t-2) (t-1) Y(t-2) - 0.6 Y(t-1) 

1960 1959 4.05 414 430 156 
1961 1960 0. 18 361 414 117 
1962 1961 0.12 421 361 202 
1963 1962 0. 85 374 421 121 
1964 1963 0.97 332 374 108 
1965 1964 0.49 455 332 256 
1966 1965 0.28 317 455 44 
1967 1966 0.43 268 317 78 
1968 1967 0.48 183 268 22 
1969 1968 0.55 297 183 187 
1970 1969 2.26 388 297 210 
1971 1970 0.41 340 .388 107 
1972 1971 1. 54 458 340 254 
197.3 1972 1.96 498 458 223 

1980 1979 3. 19 224 295 47 

1984 1983 8. 19 800 548 471 
1985 1984 18.25 
1986 1985 1. 7.3 
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Figure 2.4 (cont'd) FISH STOCK SUMMARY 
STOCK: Cod in the Kattegat 

31-03-1987 

Long-term ~LeLd and spawnLng stock bLomass Short-term ~LeLd and spawnLng stock bLomass 

-- Y'LeLd ·--- SSB 

1.4 
f o.fNAX 

1.3 

1.2 

1.1 

CJ) 1.0 

~ 
0.9 

...,> 
_..) 

::I 0.8 
'-
0 
Q) 0.7 '-
'- 0.6 Q) 
0.. 

"0 0.5 
...) 

Q) 
_..) 

0.4 >-< 

0.3 

0.2 

0.0 

14.0 

13.0 15000 

12.0 ::I) 

'a 11.0 ::I 
c 
a~ 

10.0...., * 
....... c 

9.0 ...,> § 
a....> 

8.0 

7.0 

6.0 

5.0 

4.0 

~li5 
CJ) 

...,> ..... 
. ..) 
::I c '- . ..) 

g-u 
'-...) 

Q) 

'- . ..) 
Q)>-< 

0.. 
3.0 !D 

(f) 
(f) 

2.0 

1.0 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

-- YLeLd ···- SSB 

fo1 HAX 
32000 

30000 

28000 
::::1) 

26000 & 
::I 

2'1000 § 
) 

22000 

20000 "5 
16000 ~ 

(/) 
(!) 

16000 c 
c 

14000 .3 
12000 (J) 

CO 

10000 ~ 

8000 5 
6000 ~ 

(f) 

4000 

2000 

0 0.0 
0.2 o.4 o.6 o.8 1.0 1.2 1.4 1.6 1.a 2.o 0.2 o.4 o.6 o.a 1.0 1.2 1.4 1.6 !.a Average fLshLng mortaLLt~ Cages 3-6 7 u) Average fLshLng mortaLLt~ (ages 3-6 7 u) 

c D 

U1 

""'" 



I 
1--

-

• - --

:=l J::-
,,- o _:~:r-:,. ·:c 

:: ':: ::. --- : :~ ~::: -:- -:_; ::;: :_ 



Figure 2.8 Total effort and mean F3_6 per year ~or COD in the Skagerrak. 
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Figure 2.10 FISH STOCK Sill1MARY 
STOCK: Cod in the Skagerrak 
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Figure 2.10 (cont'd) FISH STOCK SUMMARY 
STOCK: Cod in the Skagerrak 
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Figure 5.4 FISH STOCK SUMMARY 
STOCK: Plaice in the Kattegat 

31-03-1987 
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Figure 5.4 (cont'd) FISH STOCK SUMMARY 
STOCK: Plaice in the Kattegat 

31-03-1987 
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