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1 INTRODUCTION 

1.1 Participation 

o. Bagge 
D.S. Danielssen 
P.O. Larsson 
P. Lewy 
E. Nielsen (Chairman) 

1.2 Terms of Reference 

Denmark 
Norway 
Sweden 
Denmark 
Denmark 

At the 76th Statutory Meeting in 1988, it was decided (C.Res. 
1988/2:4:4) that: 

"The Division IIIa Demersal Stocks working Group (Chairman: Ms E. 
Nielsen) will meet at ICES Headquarters from 27 February - 3 
March 1989 to: 

a) assess the status of and provide catch options for 1990 within 
safe biological limits for the stocks of cod, haddock, 
whiting, plaice, and sole in Division IIIa; 

b) analyze the short- and long-term effects on the various stocks 
of the increase in minimum mesh size from 80 mm to 90 mm." 

In C.Res.1988/4:4:2, it was further decided that: 

"Denmark, Norway, and Sweden should be requested to initiate 
research programmes to investigate the spawning areas and egg and 
larval drift of cod, haddock and whiting in Division IIIa. As a 
first step, there should be a review of all relevant published 
and unpublished data.• 

In addition, the Working Group was asked to estimate the short
and long-term effects on SSB and catch of whiting in Division 
IIIa of an increase in the current whiting mesh size to 90 mm. 
This request stemmed from a request to ICES from sweden. 

1.3 Research Reguirements 

Due to a lack of data in Division IIIa and a change in environ
mental conditions, especially in the Kattegat, in recent years, 
egg and larvae surveys are badly needed in this area. In addi
tion, the Working Group found a need for data on maturity of 
demersal species. The Working Group, therefore, recommends that 
research programmes be initiated by the laboratories in the 
countries bordering the area. 

2 TUNING OF VPA 

A VPA was performed for each of the stocks of cod and plaice in 
the Kattegat and Skagerrak. 

In contrast to previous years, the Laurec-Shepherd method was 
used this year to tune the VPAs. For all four stocks, only Danish 
fleet age distributions were available. The catch-at-age data, 
which correspond to the swedish fleets supplying effort data, 
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were estimated using the Danish age distribution. These data 
needed as input for the tuning model are given in Tables 2.1-2.4. 
The fleets with effort data used in the tuning model are shown in 
the text table below: 

Swedish 
Stock bottom trawl 

Cod in the 
Kattegat X 

Cod in the 
Skagerrak X 

Plaice in the 
Kattegat X 

Plaice in the 
Skagerrak X 

3 .cill! 

3. 1 The Fishery 

swedish 
Nephrops trawl 

X 

X 

X 

X 

Danish 
seiners 

X 

X 

Landings of cod from the Danish and swedish fisheries were re
ported from the Skagerrak and Kattegat separately. The Norwegian 
landings were given for the coastal areas and the open part of 
the Skagerrak. 

Tables 3.1 and 3.2 show the landings by country for the Kattegat 
and Skagerrak. The landings for 1988 are to be considered as 
preliminary estimates provided by Working Group members. The 
amounts of cod taken in the Danish small-meshed trawl fisheries 
are given in Table 3.3. 

3.2 Cod Stock Identity 

3.2.1 Skagerrak 

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

3.2.2 Kattegat 

With no more information available than in its last report 
(Anon., 1988), the Working Group is still of the same opinion 
that the cod in the Skagerrak and Kattegat belong to two diffe
rent stocks. ~he Working Group, therefore, again decided to 
assess the Kattegat and Skagerrak cod separately. 
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3.3 Cod in the Kattegat 

3.3.1 Catch at age 

The Danish age distributions were used for all catches (Table 
3.4). Age distributions were not presented for the Danish by
catches and these were, therefore, not included in the assess
ment. 

3.3.2 Weight at age 

Mean weights at age in the catches are given in Table 3.5. The 
mean weights in the stock were considered to be the same as in 
the catches. 

3.3.3 Catch per unit effort 

Swedish CPUE data for Kattegat and Skagerrak are shown in Table 
3.6. Danish CPUE data were based on logbooks (Table 3.7). 

3.3.4 Fishing mortalitv 

The working Group attempted to tune the VPA by the Laurec/Shep
herd method. The natural mortality was set at 0.2. The 
resulting F values for 1988 were found to be extremely high, 
above the level of 1.5 (Table 3.8). 

Another VPA was run assuming that F in 1988 was equal to the 
average of 1984-1986. The results are given in Table 3.9. This 
level of exploitation is a little lower, but still toa high. 

Inspection of the F values for the last five years indicates that 
they are extremely high, suggesting that the catch-at-age data, 
at least for age groups 4 and older, are very poor. 

However, the values estimated were adopted in order to perform a 
prediction. 

3.3.5 Results from the VPA 

The results are shown in Tables 3.9 and 3.10. The stock size 
shows a decreasing trend, and was the lowest on record in 1988. 

3.3.6 Recruitment 

The IYFS index (Table 3.11) was applied for estimating recruit
ment. The 1988 year class was found to be the lowest on record. 

The 1-group estimated from VPA was plotted against the IYFS index 
on a ln/ln scale in Figure 3.1. It appears that the plot is very 
poor. For example, the 1979 year class has a very strong impact 
on the slope of the line. Instead, the year classes were fitted 
by eye, with the following values used in the prediction. 
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1988 year class 
1987 year class 

+9 · 0 8.103 million :+9 · 6 : 14.765 million 

Both year classes are below the 1977-1986 average of 18.630 
million. 

3.3.7 Prediction 

The input data are shown in Table 3.12 and the results in Tables 
3.13 and 3.14. Stock summary graphs are shown in Figure 3.2. 

3.3.8 State of the stock 

Due to the poor estimate of recruitment and input Fs, the assess
ment should be interpreted with some reservation. 

The spawning stock biomass in 1989 will be 6,100 t, the lowest on 
record. The spawning stock biomass in 1991 will be 8,300 t, and 
the catch in 1990 at the 1988 level of F (7,800 t) is quite large 
compared to the spawning stock biomass. 

3.4 Cod in the Skagerrak 

3.4.1 Catch at age 

Danish age distributions were applied to the total 
Norwegian catches in the coastal area of the Skagerrak 
cod") were not included in the assessment (Table 3.15). 

3.4.2 weight at age 

catch. 
("fjord 

Mean weights at age from the Danish samples were used and are 
given in Table 3.16. Mean weights for the stock (per 1 January) 
were considered to be the same as in the catches. 

3.4.3 catch per unit effort 

The Danish and swedish data series were updated for 1988 (Tables 
3.6 and 3.7). 

The downward trends in the two data series (gears combined) are 
similar (Table 3.17), with the exception of the 1986 Danish CPUE 
value. It is believed that this value is affected by misreporting 
and, therefore, should be disregarded. 

The 1988 CPUE values a·re the lowest on record, especially for the 
trawl and net fisheries, and very low for Danish seiners. 

3.4.4 Fishing mortality 

An attempt to tune the VPA with swedish CPUE data gave, as for 
the Kattegat, extremely high Fs (Table 3.18). 
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Instead, average F values for 1984-1986 were applied and found to 
give a reasonable level. The resulting array of F(J- 6 ) can be 
seen in Table 3.17 together with the effort array. 

3.4.5 Recruitment 

The IYFS index for the 1987 year class (Table 3.11) was almost as 
high as for the 1985 year class and was estimated in last year's 
report to be 31.6 million at age 1. Large catches of the 1987 
year class in research fishing along the Norwegian coast confirm 
the strength of that year class. 

The IYFS index for the 1988 year class (Table 3.11) was well 
above average. From a power curve regression of IYFS indices at 
age 1 against VPA estimates (Figure 3.3), it was estimated to be 
27.0 million compared with 32.0 million for the 1985 year class 
and 20.7 million as the average for 1978-1986. During a survey in 
the Skagerrak in mid-April 1988, no cod larvae were found. As the 
Chrysochromulina bloom was observed in more or less the whole 
Skagerrak in May, possibly causing high mortality of cod larvae 
in the area at that time, the cod in the IYFS index may have been 
due to immigration from the North Sea. 

The 0-group index for the 1988 year class along the Norwegian 
Skagerrak coast was by far the lowest ever recorded and almost 
zero (Table 3.11). The reason is assumed to be the algal bloom 
during the pelagic stage of the cod larvae in May, causing ex
tremely high mortality. 

3.4.6 Resu]ts from VPA 

Fishing mortality and stock size estimates are given in Tables 
3.19 and 3.20, respectively. 

3.4.7 Prediction 

Input data are found in Table 3.21 and the results in Tables 3.22 
and 3.23. Stock summary graphs are given in Figure 3.4. 

3.4.8 State of the stock 

Spawning stock biomass was at its lowest level in 1987 
(12,700 t), increased to 20,800 t in 1988, and, assuming status 

.Q.YQ fishing mortality, will drop to 14,000 t in 1989 and then 
again rise to 24,000 t in 1990. 

Assuming status .Q.YQ conditions, the catch in 1989 is predicted to 
be 21,200 t, compared with an agreed TAC of 20,500 t. The ex
pected catch in 1990 will be 25,700 t. There are some indications 
that the 1988 year class may be overestimated. If average 
recruitment (25% lower) is assumed, the catch in 1990 will be 
23,200 t instead of 25,700 t. 
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4 HADDOCK 

4.1 The Fishery 

Table 4.1 shows the landings of haddock from Division IIIa for 
the years 1975-1988. Landings decreased from 1987 to 1988. 

Befare 1987, it was not possible to separate the landings for 
human consumption from the industrial landings. In 1987, the 
landings for human consumption amounted to 3,572 t, which means a 
19% reduction in 1988 (2,579 t). 

4.2 Catch at Age 

Catch-at-age data are available for the period 1981-1986 based on 
the age distribution of the Danish landings, including age 
distributions of industrial landings. In 1987 and 1988, no age 
distributions of the industrial landings were available, which 
means that the age distributions in these years are based ex
clusively on Danish landings for human consumption (Table 4.2). 
Accordingly, the age composition of the total landings of haddock 
in Division IIIa for 1987 and 1988 could not be estimated. 

4.3 weight at Age 

Weight-at-age data for 1988 were available from the Danish human 
consumption fishery. These data together with data for 1981-1987 
are given in Table 4.3. 

4.4 Recruitment 

The recruitment index for the 1988 IYFS survey is shown in Table 
3.11. The index of 20 in 1988 is well below the average of 81.2. 

No predictions of catches in 1989 and 1990 can be given. Accord
ing to the recruitment in 1986 and 1987, the catch in 1988 was 
expected to be above the 1987 catch (5,300 t). The total catch in 
1988 was 4,374 t. 

5 WHITING 

The landings of whiting in Division IIIa are given in Table 5.1. 
The landings decreased from 1987 to 1988 in spite of the high 
IYFS index. 

6~ 

6.1 The Fishery 

6.1.1 Landings from the Kattegat 

The landings from the Kattegat are shown in Table 6.1. The 
landings decreased from 3,221 t in 1987 to 2,089 t in 1988, the 
lowest on record. 
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The quarterly breakdown of the Danish landings from the Kattegat 
is shown in Table 6.4. A decrease was observed in all quarters. 

The total landings of plaice from the combined areas (Division 
IIIa) are shown in Table 6.3. 

6.1.2 Landings from the Skagerrak 

The landings from the Skagerrak are shown in Table 6.2 for the 
period 1972-1988. The landings decreased from 14,728 t in 1987 to 
12,432 t in 1988. 

The quarterly breakdown of the Danish landings from the Skagerrak 
is shown in Table 6.4. 

6.2 Stock Assessment for the Kattegat 

6.2.1 Catch at age 

Catch-at-age data were available for the Danish landings and were 
raised to the total landings. The catch in numbers for 1968-1988 
are given in Table 6.5. 

6.2.2 Weight at age 

Weight-at-age data were available for each year 1968-1988 (Table 
6.6). 

6.2.3 Stock identity 

In last year's report (Anon., 1988), a possible dominance of the 
Skagerrak stock ln the Kattegat was discussed based on results 
from studies on growth and meristic characters. Analysis of the 
genetic characteristics by electrophoresis (Simonsen et al., 
1988) seems to confirm the dominance of the Skagerrak component 
in the central Kattegat. 

As no recruitment indices are available for Skagerrak and due to 
the landing figures in that area being uncertain, the assessments 
for the Skagerrak and Kattegat are made separately. 

6.2.4 Recruitment 

The relation between the numbers of 1-group as estimated from VPA 
and Petersen's young fish trawl survey index is shown in Table 
6.7 and Figure 6.1. Applying a regression line forced through the 
origin, the following estimates of the 1987 and 1988 year 
classes were obtained. 

1-group in 1987 
1-group in 1988 

4 million 
2 million 

Both year classes are well below the 1980-1986 average of 13.4 
million. 
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From Figure 6.1, it appears that the correlation is very poor, 
making the precision of the estimated year-class strength very 
poor too. 

6.2.5 Catch per unit effort 

CPUE data were available for 1983-1988 from the Danish logbook 
system and from sweden from 1980-1988. 

The Danish CPUE were given as average catch in kg per fishing day 
for different years. Data were available for seiners, gillnets, 
and two size categories of trawlers (Table 6.8). 

The Swedish CPUE were given as average catch per hour for 
Nephrops and demersal trawlers on a yearly basis (Table 6.9). 

The combined Danish seiners and Swedish Nephrops and demersal cod 
series are shown in Table 6.10. 

6.2.6 Results from the VPA 

The tuning output is given in Table 6.11 and the log q values are 
plotted in Figure 6.2. 

The results from the VPA are shown in Figure 6.3 and Tables 6.12 
and 6.13. The F values in the last four years were nearly con
stant and have decreased from the early 1980s, which seems to be 
reasonable as the effort has decreased in the southern part of 
the Kattegat due to bad environmental conditions (lack of oxy
gen). 

The spawning stock biomass is still at the lowest level ever 
recorded. 

6.2.7 Prediction 

A prediction was made using the exploitation pattern in 1988. The 
averages of the mean weights at age for the most recent years 
(1986-1988) were applied in 1989-1990. It was assumed that 
recruitment will remain at the 1981-1986 average level of 13.4 
million. 

The input data are given in Table 6.14. The catch options are 
shown in Tables 6.15 and 6.16. The spawning stock consists of 
fish age 3 and older. 

6.2.8 State of the stock 

The spawning stock biomass is still at a very low level compared 
to the 1970s due to the low recruitment level in the 1980s. The 
spawning stock biomass is about half of the level in the 1970s. 

Using a plot of 1-group from VPA versus the young fish index 
forced through the origin, the 1986 and 1987 year classes are 
extremely low. Accordingly, the spawning stock will be 6,600 t in 
1989 and 7,200 t in 1991, resulting in a catch in 1990 of 1,500 t 
with F at the 1988 level. 
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6.3 Stock Assessment for the Skagerrak 

6.3.1 Catch at age 

Catch-at-age data were available from the Skagerrak for 1978-1988 
for the Danish landings and were applied to the total landings. 
The total catch in numbers is given in Table 6.17. 

6.3.2 Weight at age 

Weight-at-age data were available since 1978 and are shown in 
Table 6.18. 

6.3.3 Recruitment 

Recruitment indices of 0-group and 1-group were not available. 

6.3.4 Catch per unit effort 

CPUE data were available from the swedish Nephrops and demersal 
trawlers from 1980-1988. 

The CPUE data from Denmark were available from 1983-1988 on a 
yearly basis split into seiners, two size categories of trawlers, 
and gillnets. All the CPUE series are shown in Tables 6.8-6.10. 

6.3.5 Results from the VPA 

The tuning output is given in Table 6.19. 

Results from the VPA are given in Tables 6.20 and 6.21. The F 
values have increased in the last two years. The spawning stock 
in the mid-1980s was high, but a decrease was observed in 1988. 

6.3.6 Prediction 

As information on recruitment was not available and the data on 
landings uncertain up to 1987, no prediction was made. 

7~ 

7.1 Landings 

Landings of sole from Division IIIa are shown in Table 7.1 for 
the period 1952-1988. The landings increased to 783 t in 1986 and 
decreased to 652 t in 1988, possibly due to the change in 
environmental conditions. 

7.2 Catch at Age 

Catch-at-age data for 1984-1988 were supplied by Denmark which 
takes around 80% of the landings. The data indicated a strong 
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1984 year class, as observed from the survey, and 1985 was also a 
good year class, which did not agree with the survey index (Table 
7. 2). 

7.3 Weight at Age 

Weight-at-age data were available for the Danish landings from 
1984-1988 (Table 7.3). 

7.4 Recruitment 

A recruitment series were available from the Danish plaice re
cruitment survey in the Kattegat (Table 7.5). 

Since catch-at-age data were available only for 1984-1988, it is 
difficult to evaluate the recruitment indices. The 1987 year 
class seems to be larger than the 1985 and 1986 year classes and 
on the same level as the 1983 year class. 

7.5 Exploitation 

The Working Group attempted to get a rough idea of the level of 
exploitation by simple catch curve analysis. The assumption of 
constant recruitment was not fulfilled and the results are only 
indicative. The analysis suggests a total mortality of z = 0.4 
for ages 3 and older. 

7.6 Catch Prediction 

Based on the recruitment survey and the landings, a SHOT forecast 
was performed (Table 7.6). 

The forecast is based on a number of assumptions. 

The recruitment indices for year class t are related to the 
landings for year t+3 because the 3-group in general is most 
important with respect to weight (see Table 7.4). 

The recruitment to the fishery was assumed not to be knife edge. 
Instead, the indices were smoothed using the relative weights 
0.4, 0.5, and 0.1 for the 2-, 3-, and 4-groups, respectively. 

The yield/biomass ratio was set to 0.4 for all years so that it 
corresponds to the magnitude of the level of ~ploitation esti
mated above. 

For the years when no recruitment indices were available, an 
average of 380 was used. 

For estimating the 1990 catch, the predicted landings for 1989 of 
515 t were assumed to be taken. 

The estimated ~ QYQ landings for 1990 were 422 t. The de
cline in the landings since 1987 may be caused by the apparently 
small 1985 and 1986 year classes. 
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The correlation between the landings and estimated status gyQ 

catches seems to be acceptable. 

8 MESH ASSESSMENTS 

8.1 Mesh Size Applied 

In the Danish trawl fishery for cod and plaice in Division IIIa, 
mesh sizes of 90 and 110 mm are applied to trawls and Danish 
seines, respectively. In swedish bottom trawls, 90 mm mesh is in 
use, while 80 mm is applied by Norway. 

8.2 Short-Term Effects on Stocks by Increase in Minimum Mesh Size 
from 80-90 mm 

8.2.1 Cod and plaice 

In the plaice and cod fisheries, mesh sizes of 90-110 mm are al
ready applied by sweden and Denmark making a mesh size assessment 
with a change from 80-90 mm not necessary. The Norwegian landings 
of cod and plaice from the Skagerrak are negligible. 

8.2.2 Haddock and whiting 

Length distributions of haddock and whiting from commercial 
catches were not available. Accordingly, the Working Group was 
unable to estimate the short- and long-term effects on SSB and 
catch of whiting of an increase in mesh size to 90 mm. 

8.2.3 ~ 

In Danish and Swedish Nephrops trawls, a mesh size of 60 mm is 
applied. 

The catch of sole is mainly taken in set nets and as by-catch in 
the Nephrops fishery, while the by-catch of other species is 
negligible. 

As the sole is mainly caught as by-catch in the Nephrops fishery, 
the Working Group did not consider it realistic that the mesh 
size should be increased to 90 mm in this fishery. The latter 
mesh size would cause heavy losses of Norway lobster. 

However, since the appropriate data were available to the Working 
Group, a mesh assessment was carried out comparing such a change 
in mesh size from 60 to 90 mm. Only a short-term effect was con
sidered as no information on the level of exploitation was avail
able. 

The short-term effect was estimated by assuming that catch at age 
for 1988 corresponds to a 60 mm mesh size. The effect of 90 mm 
being used was estimated by comparison of 60 and 90 mm length
based selection curves. 

The selection curves used have the following shape: 
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1 ln 3 
PR(L) = 2{tanh[SR x rnesh size(L- L(50))] + 1} 

where PR(L) 
SR 
L(50) 

indicates proportion retained in trawl 
indicates selection ratio = range/mesh size 
indicates the length where PR(L) = 0.5 

The assessment was carried out on a quarterly basis applying 
quarterly rnean length-at-age data supplied by the Danish Insti
tute (Table 8.1). 

According to Wilernan, (1988) the selection ratio was set to 0.58. 

The results are shown in the following table. 

Proportion of the estirnated landings using a 90 mm mesh size to 
the observed 1988 landings 

Quarter 2 3 4 Total 

Percent 23 37 44 26 30 

The total effect is close to the effect of quarter 4 because this 
quarter represents 55% of the landings for 1988. 

The results show that the sole landings for 1988 would have been 
reduced by 70% if the mesh size were increased from 60 to 90 mm. 

9 DISTRIBUTION OF COD. WHITING. AND PLAICE LARYAE IN DIVISION 
.Illll 

In accordance with C.Res.1988/4:4:2, a review of all relevant 
published and unpublished data on larvae of cod, haddock, and 
whiting in Division IIIa should be made. 

No data on larvae of haddock have been submitted. Larvae of 
plaice have been dealt with instead. 

The following data on distribution of fish larvae in Division 
IIIa were presented: 

a) Paulsen (1931) showing the distribution of cod larvae in the 
eastern North Sea, Skagerrak, Kattegat, and Sub-divisions 22 
and 23 in April and May 1923. A 2-m ring trawl was used in 
horizontal hauls of 30 minutes duration. 

b) Unpublished Danish data from Skagerrak, 
division 22 in the period 1938, 1939, and 
ring trawl was used in horizontal hauls of 
at a depth of 15-20 rn covering the rnonths 
March and April). Larvae of cod, whiting, 
presented. 

Kattegat, and Sub-
1949-1964. A 2-m 

20 minutes duration 
March-July (mainly 
plaice, and dab are 

c) Christensen~~. (1983) dealing with Kattegat and part of 
Skagerrak in April using the Gulf III sampler in double 
oblique hauls. Larvae of cod, plaice, dab, and sandeel are 
dealt with. 
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d) Unpublished Norwegian data from surveys in March and April 
1988 in the Skagerrak area using the Gulf III sampler in 
double oblique hauls which did not catch any cod larvae, with 
the exception of an investigated Norwegian Skagerrak fjord. 

Since the investigations were quite scattered according to areas, 
years, and months, only the Danish results from March 1959 and 
July 1962 were chosen for illustrating the distribution and re
lative amounts of cod, whiting, and plaice larvae in Skagerrak, 
Kattegat, and Sub-division 22 (north). The results of Paulsen 
( 1931) and Christensen ~ u. ( 1983) are deal t with too. 

The distribution of cod larvae in April-May 1923, plaice and cod 
larvae in March 1959 and April 1983, and the distribution of 
whiting larvae in June 1962 are shown in Figures 9.1 - 9.4. 

It is only possible to compare the relative distribution of 
plaice in 1959 and 1983 since the gear was different (Figures 9.1 
and 9.2). It appears that plaice larvae were equally distributed 
in the southern, eastern, and northern Kattegat in 1959, indi
cating a spawning in all areas. In 1983, plaice was found only in 
the northern Kattegat and Skagerrak. 

In 1923 (Figure 9.1) and 1959 (Figure 9.2), the distribution and 
numbers per 20 minute haul of cod larvae are quite similar in all 
areas, indicating a spawning in the southern Kattegat, sub-divi
sion 22, and Skagerrak. In 1983 (Figure 9.3), the relative 
nurnbers in the southern Kattegat were decreased and equally dis
tributed in small amounts. The 1983 year class later proved to be 
small in the Kattegat as well as in the Skagerrak and Sub-divi
sion 22. 

In Figure 9.4, the distribution of whiting larvae in June 1962 is 
shown. A decreasing number per haul from north to south was ob
served indicating the main spawning area to be in Skagerrak and 
the northern Kattegat. 
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Tab1e 2.1 Input data to the tuning rnode1. Cod in 
the Kattegat. 

IIIa COD Tuning data Kattegat 
102 
Sv1ed i sh bottom trawl 
1978,198\3 
1,1 
1,7 
13.446, 7.564,517.047,219.283,180.515, 78.481, 
12.231, 25.436,377.487,730.733,118.345,124.077, 
14.861, 70.078,167.196,689.859,424.910, 45.449, 
12.456, 37.426,447.056,271.337,459.379,158.375, 
10.443, 43.069,404.852,409.033,271.464, 85.759, 
17.307,120.694,960.007,881.639,225.678, 37.705, 
19.172, 19.543,665.986,736.001,269.134, 43.240, 
14.118, 64.316,294.072,590.866,204.874, 36.336, 
13.159, 44.106,180.938,297.563,145.038, 36.926, 
14.446, 15.819,718.917,229.752, 83.991, 35.875, 
12.304, 23.534,157.486,318.775, 79.872, 20.325, 
S~H~dish Nephr. trawl 
1978,1988 
1,1 
1,7 
11.469, 4.771,326.131,138.314,113.861, 49.502, 
13.726, 16.402,243.416,470.969, 76.313, 80.009, 
111.148, 39.718, 94.761,390.987,240.823, 25.759, 
13.878, 18.905,225.827,137.064,232.052, 80.002, 
14.289, 16.448,154.608,156.204,103.669, 32.750, 
11.743, 34.869,277.353,254.712, 65.200, 10.893, 
13.724, 4.253,144.922,159.488, 58.565, 9.409, 
13.099, 30.083,137.546,276.365, 95.825, 16.996, 
16.239, 17.349, 71.173,117.048' 57.051, 14.525, 
19.452, 6.228,283.048, 90.457, 33.069, 14.125, 
15.238, 8.619, 57.677,116.747, 29.252, 7.444, 

7 .135, 8.510 
27.767, 1.314 
48.241, 15.234 
16.659, 10.612 
55.103, 14.314 
36.966, 10.350 
12.926, 4.155 

7.042, 0.751 
12.104, l. 231 

9.699, 0.942 
5.111, l. 902 

4.500, 5.368 
17.711, 0.847 
27.342, 8.634 

8.<115, 5. 360 
21.043, 5' 466 
10.680, 2.990 

2.813, 0.904 
3.294, 0.351 
4.761, o. 484 
3.818, 0.371 
1.872, 0.696 
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Table 2.2 Input data to the tuning model. 
Cod in the Skagerrak. 

IIIa COD Tuning data Skagerrak 
102 
Swedish bottom trawl 
1978,1988 
1,1 
1,7 

3.510, 15.245, 39.278, 10.155, 2. 724, 0.640, 0.584, 0.155 
3.662, 2.908, 29.115, 19.899, 3.231, l. 360' 0.229, 0.222 
6.641, 11. 679' 72. 230' 52.817, 19.150, 3.824, l. 030' 0.898 
7.294, 4.278,121.314, 68.213, 12.857, 3.168, 0.484, 0.539 
8.177' 19.110, 78.705,117.721, 35.548, 4.282, 3.097, 1.292 
8.479, 26.747, 90.919, 50.866, 24.300, 4.380, l. 284' 0.483 

12.006, 6.360,131.811, 57.951, 13.634' 5.222, 1. 306, 0.019 
13.155, 21.877,121.551, 65.373, 20.180, 4.880, 2.923, o. 778 
11.966' 56.150, 70.788, 59.395, 30.172, 5.990, 1. 036' 0.673 
13.342, 4.171,310.621, 56.745, 12.714, 3.463, l. 744' 0.430 
13.362, 18.928, 48.354, 96.000, 10.832, 2.736, l. 024' 0.149 

Swedish Nephr. trawl 
1978,1988 
1,1 
1,7 

31.429,101.396,261.241, 67.543, 18.119, 4.255, 3.881, 1.029 
34.412, 26.089,261.191,178.516, 28.988, 12.199, 2.053, 1.993 
44.075, 57.150,353.461,258.462, 93.713, 18.710, 5.039, 4.396 
43.757, 21.782,617.631,347.285, 65.459, 16.127, 2.464, 2.744 
40.826, 57.247,235.773,352.652,106.490, 12.828, 9.276, 3.869 
52.500,100.728,342.397,191.650, 91.514, 16.494, 4.835, 1.820 
69.935, 18.463,382.643,168.229, 39.580, 15.161, 3.790, 1.191 
70.926, 64.125,356.281,191.615, 59.150, 14.304, 8.568, 2.280 
75.102,119.097,150.144,125.980, 63.997, 12.704, 2.197, 1.428 
92.435, 8.806,655.825,119.809, 26.844, 7. 311, 3.682, 0.907 

100.000, 54.342,138.222,275.614, 31.099, 7.855, 2.939, 0.427 
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rTable 2.3 Input data to the tuning model. 
Plaice in the Kattegat. 

IIIa Plaice Tuning data Kattegat 
103 
Danish seiners fleet 1 
1983,1988 
1,1 
1,11 
10.690, 30, 824, 2771, 1266, 489, 322, 309, 222, 119, 30, 21 

9.310, 4' 765, 2527, 1651, 355, 221, 310, 387, 325, 165, 15 
5.790, 3, 612, 2351, 1890, 202, 39, 37, 54' 41, 46, 31 
6.096, 4, 204, 1205, 1404,1084, 324, 68, 33, 25, 22, 14 
4.380, O, 230, 933, 1520, 596, 158, 41, 32, 25, 25, 21 
3.960, l, 23, 388, 686, 466, 181, 83, 51, 24, 22, 8 

Swedish Nephr. fleet 2 
1983,1988 
1,1 
1,11 
15.46, 1, 24, 82, 37, 14' 10, 9, 6, 4' 1, 1 
20.89, O, 38, 126, 82, 18, 11, 15, 19, 16, 8, l 
22.19, O, 68, 263, 211, 23, 4, 4, 6, 5, 5, 3 
24.82, o, 10, 60, 70, 54, 16, 3, 2, l, .l, 1 
28.80, o, 25, 103, 167, 66, 17, 4' 4' 3, 3, 2 
29.20, o, 3, 56, 99, 67, 26, 12, 7, 3' 3, 1 
Swedish Cod fleet 3 
1983,1988 
1,1 
1,11 
22.70, 4, 98, 328, 150, 58, 38, 37, 26, 14, 4, 3 
28.95, O, 81, 269, 176, 38, 23, 33, 41, 34, 18, 2 
23.97, o, 88, 339, 272, 29, 6, 5, 8' 6, 7, 4 
20.00, o, 15, 88, 102, 79, 24, 5, 2, 2, 2, 1 
21. 30, o, 34, 133, 218, 85, 23, 6, 5, 4' 4, 3 
24.02, O, 6, 97, 172, 117, 45, 21, 13, 6, 5, 2 
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Tab le 2.4 Input data for the tuning model. 
Plaice in the Skagerrak. 

IIIa Plaice Tuning data Skagerrak 
103 
Danish seiners fleet 1 
1983,1988 
1,1 
2,10 
5.876, 37,2614, 3399, 3782,1169, 208, 80, 28, 14 

28.477' 163,1620, 1850, 759, 317, lO, 14, 5, 2 
9.456, 65,1756, 8242, 2675, 751, 288, 71, 53, 33 
5.920, O, 728, 4140, 6012,1439, 184, 70, 28, 27 

12.483, 10,1134, 5525,10195,6126,1239, 182, 104, 39 
12.198, 21,1208, 6339, 7835,3998,1580, 505, 160, o 
Swedish Nephr. fleet 2 
1983,1988 
1,1 
2,10 
70.70, 2, 112, 146, 162, 48, 9, 3, 1, 1 
91.91' 19, 185, 211, 87, 36, 8, 2, 1, 2 
78.71, 4' 95, 446, 145, 41, 16, 4, 3, 2 
94.48, O, 33, 185, 269, 64, 8, 3, 1, 1 

133.09, o, 28, 137, 253, 152, 31, 5, 3, 1 
169.18, l, 45, 238, 295, 150, 59, 19, 6, 2 
Swedish Cod fleet 3 
1983,1988 
1,1 
2,10 
11.41, o, 24, 31, 35, 10, 2, 1, O, o 
15.86, 7, 77, 88, 36, 15, 3, 1, O, o 
14.65, 1, 20, 95, 31, 9, 3, 1, 1, o 
15.33, O, 8, 48, 69, 17, 2, l, O, o 
19.47, O, 7, 27, 51, 30, 6, 1, O, o 
22.84, o, 10, 51, 63, 32, 13, 4, l, o 
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Iable 3 1 Cod landings from the Kattegat, 1971-1988 (t). 

Year Denmark sweden Fed.Rep. of Germany1 Total 

1971 11,748 3,962 22 15,732 
1972 13,451 3,957 34 17,442 
1973 14,913 3,850 74 18,837 
1974 17,043 4,717 120 21,880 
1975 11,749 3,642 94 15,485 
1976 12,986 3,242 47 16,275 
1977 16,668 3,400 51 20 l 119 
1978 10,293 2,893 204 13,390 
1979 11,045 3,763 22 14,830 
1980 9,265 4,206 38 13,509 
1981 10,673 4,380 284 15,337 
1982 9,320 3,087 58 12,465 
1983 9 l 149 3,625 54 12,828 
1984 7,590 4,091 205 11,886 
1985 9,052 3,640 14 12,706 
1986 6,930 2,054 112 9,096 
1987 2 9,396 2,006 89 11,491 
1988 4,264 1 l 587 236 6,087 

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

2 
Group. 
Preliminary. 

Tabl~ 3 2 Cod landings from the Skagerrak, 1971-1988 (t). 

Open Skagerrak Norwegian Fjords 
Year 

Denmark Sweden Norway Others Total Norway 

1971 5,914 2,040 1,355 13 9,322 
1972 6,959 1,925 1,201 22 10,107 
1973 6,673 1,690 1,253 27 9,643 
1974 6,694 1,380 1,197 92 9,363 
1975 14,171 917 1,190 52 16,330 
1976 16,647 673 1,241 466 21 l 427 
1977 16,618 560 675 19,853 
1976 23,614 592 260 24,466 1,305 
1979 14,007 1,279 213 15,499 1,752 
1960 21,551 1,712 402 341 24,006 1 l 560 
1961 25,496 2,635 266 294 28,913 1 l 192 
1962 23 l 371 2,376 314 41 26,110 1,466 
1963 18,467 2,603 346 163 21,764 1,520 
1964 17,443 1,961 311 156 19,691 1,167 
1965 14,521 1,914 193 16,626 990 
1966 16,424 1,505 174 20,103 917 
19871 17,624 1,924 152 19,900 636 
1966 14,606 1,567 157 106 16,656 1,009 

1 Preliminary. 



Table 3 3 By-catch of cod in Division IIIa by 
the Danish industrial fishery. 

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 1,861 553 2,414 
1987 499 453 952 
1988 1,103 284 1,387 

Note: Be fore 1983, by-catch was probably approxi-
mate ly at the 1983 level. 

19 



Table 3.4 VIRTUAL POPULATION ANALYSIS 

COD IN THE KATTEGAT (PART OF FISHING AREA IIIA) tv 
o 

CATCH IN NUMBERS UNIT: thousands 
---------------

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

l 38 5 591 188 166 l 88 213 552 328 340 653 
2 3811 623 4250 3610 4431 2218 6015 3161 1317 3918 3196 5194 
3 6422 2167 6943 2906 6983 7078 2551 6116 5434 2378 3229 4770 
4 2427 3954 4543 3251 1835 4942 2100 991 3347 4026 2143 1221 
5 809 2280 1538 661 1039 492 913 1039 358 1388 677 204 
6 433 780 349 429 287 376 83 230 380 146 435 200 
7 94 212 68 47 189 137 99 11 120 93 113 56 

8+ 38 160 31 19 52 102 71 47 35 78 36 25 

TOTAL 14072 10181 18313 11111 14982 15346 11920 11808 11543 12355 10169 12323 

1984 1985 1986 1987 1988 

l 127 685 430 168 198 
2 4328 3132 1764 7635 1325 
3 4763 6293 2901 2440 2682 
4 1749 2182 1414 892 672 
5 281 387 360 381 171 
6 84 75 118 103 43 
7 27 8 12 10 16 

8+ 19 15 lO 19 3 

TOTAL 11378 12777 7009 11648 5110 



Table 3.5 VIRTUAL POPULATION A~ 3IS 

COD IN THE KATTEGAT (PART OF FISHING AREA IIIA) 

MEAN WEIGHT AT AGE OF THE STOCK UNIT: kilogram 

1972 1973 1974 1975 1976 

l .699 .699 .699 .699 .699 
2 .880 .880 .880 .880 .880 
3 1. 069 1.069 1.069 1.069 1.069 
4 1.673 1.673 l. 673 1.673 1.673 

2.518 2.518 2.518 2.518 2.518 
6 3.553 3.553 3.553 3.553 3.553 
7 5.340 5.340 5.340 5.340 5.340 

8+ 6.635 6.635 6.635 6.635 6.635 

1984 1985 1986 1987 1988 

1 .711 .606 .671 .483 .541 
2 .745 .839 .705 .716 .784 
3 1.133 .986 1. 253 1.118 1.099 
4 1.687 1.614 1.955 1.972 1.792 
5 2.798 2.575 2.956 2.868 2.880 
6 3.022 4.090 4.038 4.200 4.283 
7 5.273 6.847 7.100 5.185 5.852 

8+ 7.442 7.133 7.290 8.288 7.073 

1977 1978 1979 1980 

.699 .699 .708 .691 

.880 .880 .868 .893 
1.069 1.170 1.086 .951 
1. 673 1.690 1.890 1. 440 
2.518 2.860 2.215 2.478 
3.553 4.120 3.382 3.157 
5.340 5.180 7.314 3.526 
6.635 6.900 6.101 6.903 

1981 1982 

.604 .600 

.799 .784 
1.123 1.233 
1. 432 1. 391 
2.076 2.078 
3.532 2. 911 
4.420 3.698 
4.644 6.480 

1983 

.595 

.752 
1.129 
1.943 
3.348 
3.141 
5.301 
6.325 

N 
1-' 
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Table 3.6 CPUE data by gear type for the 
Swedish cod fishery expressed 
as average catch (kg) per hour. 

Skagerrak Kattegat 
Year 

c C/f c C/f 
(t) (t) 

BottQm t;t:aNl 

1978 86 24.5 1 , 151 85.6 
1979 104 28.4 1, 771 144.8 
1980 263 39.6 1,715 115.4 
1981 318 43.6 1,750 140.5 
1982 462 56.5 1,579 151.2 
1983 329 38.8 2,371 137.0 
1984 371 30.9 1,829 95.4 
1985 392 29.8 1, 193 84.5 
1986 347 29.0 933 70.9 
1987 503 37.7 1,082 74.9 
1988 310 23.2 699 56.0 

NeQbrQJ2~ t;t:I!Hl 

1978 572 18.2 726 63.3 
1979 936 27.2 1, 142 83.2 
1980 1,287 29.9 972 68.7 
1981 1,619 37.0 884 63.7 
1982 1,384 33.9 603 42.2 
1983 1,239 23.6 485 41.3 
1984 1, 077 15.4 398 29 .o 
1985 1, 149 16.2 558 42.6 
1986 736 9.8 367 22.6 
1987 1,062 11 . 5 426 21. 9 
1988 890 8.9 256 16.8 



23 

Table 3.7 CPUE data by gear and size categories for the Danish cod fishery expressed as catch 
(kg) per fishing day. catch (C) expressed as tonnes and effort (f) as days. 

00 GRT 30-74 GRT >75 GRT Danish seine Nets 
Year 

c f CPUE c f CPUE c f CPUE c CPUE c f CPUE 

Kattegat 

1983 1,436 3,515 408 372 1,084 343 25 51 490 584 1,563 374 39 216 180 
1984 1,685 4,510 374 454 1,375 330 63 43 1,465 732 1,852 395 26 220 118 
1985 1,552 2,687 578 674 887 760 40 110 363 458 522 877 11 25 440 
1986 1,570 3,169 495 1,075 1,432 751 130 158 825 662 1,343 493 35 140 250 
19871 1,160 1, 727 671 828 632 1,310 727 3,522 206 451 976 462 80 181 387 
1988 682 1,787 382 216 530 409 575 3,510 164 337 1, 138 296 55 281 196 

Skagerrak 

1983 376 2,245 167 364 1,322 275 170 566 300 177 520 340 148 188 787 
1984 523 3,058 171 634 3,053 208 236 937 252 659 1,996 330 358 701 511 
1985 361 2,094 172 730 2,752 265 352 1,287 274 310 716 433 206 449 459 
1986 915 3,627 252 2,215 4,737 468 1,045 1,778 588 2,184 3,784 577 2,418 2,560 944 
19871 250 1,081 232 453 1, 286 353 1,070 4, 766 224 919 2,170 423 384 971 396 
1988 192 1,264 152 357 1, 451 246 983 7,006 140 964 2,528 381 347 999 347 

1 Preliminary. 



l!'able 3. 8 Tuning output for cod in the Ka·':-:.egat, 

'<NA Ve1·s ~on 2. l l'1ay l0SH 

t1iodul e run at 15.35. 3'i 28 H:"lir'<Ut1R'i 1989 
DI SAGGREGATEO Qs 
LOG TRANSFOR~iA TI OI~ 
NO explanatory VC!I'iate (Mean uc.ed) 
Fleet l ,Swedish bc1ttom tr<:n'll, lias terminal 
Fleet 2 ,S~1edish N.cph1·. tra~1l, has tel'nlinal 
FLEETS CO~IBINED BY " VARIANCt " 

Regression weights 

est i n1ated as the mean 
es ti JllcJted a·c. the ;ne an 

, 1.000, 1.000, 1.000, 1.000, 1.000, l.OOO, 1.000, 1.000, 1.000, 1.000, 1.000, 
Oldest age F = l.OOO'average of 2 younger aC)I?S. Fleets combined by val'iance of preJictions 
Fishing morti:ll it i es 

Age, 78 ~ 79, 80, 81, 82, 83, 84, 85, 86, 87' 88, 

l, . 004' .02.?, . 0113, . 021, . 018' .036, . 012' .089, .. 027' .033, .025, 
2, . 319, .201, .183, . 476' . 295, .422, .347' . 468, .344' .376, .386, 
3' . 738' .623, .623, .578' .9·W, .9G4, .875, 1.289, 1.102, 1.154, .918, 
4' .689, . 731, .858, 1.479, 1.857, 1.263, 1.285, 1.490, 1.280, l.3Slr1, 1.303, 
5, . 933, . 910' .646, 1.156, 1.200, 1.011, 1./:50, 1.229, 1.191, 1.882, 1.2·12, 
6, 1.460, .648, 1.082, .603, 1.749, 1.770, 2.015, 1.644, 2.187, 1.590, 1.477, 
7' 1.197' . 779' . 864' .879, l.47S, 1.390, 1.632, L43G, l.689, 1.736, .l.3S:J, 

Log catchabi l i ty est i mates 

Age 1 
Fl eet, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87' 88 

--1-:-10.54:-=8.115: -7.91: -8.54: -8.41: -7.8< '9,21: -7.43: -8.4< -8.45: -8.34 
2 ,-10.84, -9.00, -8.43, -9.33, -9.68, -8.73,--10.40, -8.12, -9.61, -9.68, -9.56 

SU~1MARY ST A TI STI CS 
r'leet, Pred. , SE(q),Partial,f{aised, SLOPE 

q F F 
SE , I NTRCP f, SE 

Slope , ,Intrcpt 

---1-: -8.51-'--:847: .0025-: .0208: .OOOE+DO: .OOOt+OO: -8.511: .245 

Age 2 
Fl eet, 78, ?~j 1 80, 811 

, -9.~j0 .843, .0013 , .0290, .OOOE+OO, .OOOC+:JO, -9 . .399, .. :43 
foiH' SICMMint.) SIGfiiA(ext.) SIGI,ii\(ove~·.Jll) Variance 1·atio 
.o2s .598 .1cs .598 .on 

82'1 83 ~ 84' 85, 86' 87' 88 ___ , __ , ____ , __ ., ___ , ____ . ___ , __ , ____ , ___ , ____ . __ 
l, -6.20, -6.23, -6.4G, -5.4-~. ·5.63, 5. 110, --5.88, -5,77 -5.92, ·S.17, -5.59 
.2 , 6.50, ;,), ?0, ~.:)fL --;,) .... ':, ; , -6.~0, -7.0H, ~ -·7.06, -6.~~0, -,).81 cont'd. 

N 

""' 



Table 3.8 

Age 3 
Fl eet, 

cont'd. 

78, 79, 80, 

SUivit>i/\F(! ;',Tf\ft·~.'-IC:i 

Flc·t:t ~ P1·ed. , SE(q) ;i-\::Jrt )al ~l<ai::.ecl, ~LOPE ~.r: , IrH:;:CPT, SE 
F F Sl ope ~ Jnti·cpt 

--1-:~'-:ti14: .0376 : .3163:--.-000E+OO: .ODOE•Oo:---=5. 791:- .120 
, -6.GI3 , . 334, .0192 , .!Jt,OJ, .OOOE+OO, .OOOE+OO, -6.678, .097 

Fbar SIGt~A( int.) Si•~i->iA(ext.) SIG~iACoverall) 1/ariance ratio 
. 386 . /60 .162 . 260 . 386 

81, 82, 83, o '-1 ~ 
r,r::: 
OJ, 86, 87' 88 

--1-; -5.36; -s.10: -5.24: ·5.24:-:.,1.4< -4.58;--=--.q_gs:- 4.16; -4.76:---::tr:89: -4.73 
2' -5.66, -5.66, -5.75, -6.03, -5.75, -5.4.3, ·6.15, --5.44, -5.90, -6.12,-5.94 

Age 4 
Fl eet, 78, 79} 80, 

SUMMt\RY STi\ TISTICS 
Fleet , P;·ed. , SE(q) ,Partial ,l<ai~-ed, SLOPE SE , HITRCI"T, SE 

q F F Sl ope , Intrcpt 

--1--:--4.92 ' , 302: . 0902 :· . 7590: .OOOE+OO, .OOOE+OO: -4.915:~ 
' 5.80 ' .260, .0460 ,1.0562, .OODE+OO, .DOOE+OO, -5.803, .075 

Fbar SlGI'>iA(int.) SIGI•!Mext.) S lGI·~Moverall) Var i ance ratio 
. 918 . 197 .163 .197 . 688 

81, 82' 83, 84' 85, 86, 87' 88 

--1-:~: -4.94:~: -4.3o: -3. 79:--::-;;-:-n: -4.s7' -4.61:~: -4. 7o: -4.37 
2, -5.73, -5.50, -5.43, -S.09, '5.07, -5.16, -5. , -5.30, ·5.75, -5.93,-5.59 

t\ge 5 
Fl eet, 78, 79, 801 

SUi'>1MARY ST.6,TISTICS 
fl c>et , F•r-od. , SE(q) ,Part i al ,l<aised, SLOPE SE , INTRCP f, SE 

q f F Slope ,lntrc.pt 

·--:c-:-~6o-:~: .1242 :1.0449: . ODDE +DO, . OOOE +00: -4.596: .127 
.2 ' ·5.~8 ' .311, .0633 ,l. .OOOE<OO, ,OOOE+OO, -5,<i8J, .090 
Fb,:~r· SIGt'.A(int.) SlGM(ext. SJGW'I(overall) Variance ratio 

1.303 .254 .156 .25<1 .375 

81, 82, 83, 84, 85' 86, 871 88 

cont'd. 

N 
lJ1 



Table 3.8 cont'd. 

Age 
Fl eet, 78~ 79, 80, 

SUt"oWIRY STATISTICS 
f'iEet • Prcd. St:(q) ,PJrtii11 ,Raised, SLOPc SE , IrHRC:)T, SE 

F F 

--1-:~6' .3os: .1164 : .9796; 
2 ' -5. 55 ' . 194' . 0594 '1. 3637' 
Fbar SIGMA(int.) SIGMA(ext.) 

1.242 .164 .149 

81, 82, 83, 84, 85, 86, 

Slope , ,Intrcpt 

. OOOE +00 :· . OOOE +00: -4. G60 :---:-o8'9 

.OOOE+OO, .OOOE+OO, -5.548, .056 
SIGt~A(overall) Variance ratio 

.164 .825 

87' 88 

--1-; -4.67; -5.o5: -4.68; -5.2o: -3.ss: -3.97; -4.12: -4.52:----=4.o< -4.57; -4.25 
2 ' -4.98, -5.62, -5.20, ·-5.99, -5.13, -4.82, -5.32, ·-5.20, -5.22, -5.80, -5.47 

SUr1MRY STATISTICS 
F'leet , Pred. , SE(q) ,Partial ,Rai~.ed, SLOPE SE , INTRCPT, SE 

F F 

--1-: ~:-:458:--:T435: l. 2076: 
2 ' -5.34 ' .366, .0731 ,1.6793, 
Fbar SIGMAC'1nt.) SIGfviA(ext.) 

1.477 .286 :161 

Sl ope , Intrcpt 

.OOOE+OO, .OOOE+OO: -4.451:~ 

.OOOE+OO, .OOOE+OO, -5.340, .106 
SIGMA(overall) Variance ratio 

.286 . 316 

N 

"' 



Table 3.9 VIRTUAL POPULATION ANALYSIS 

COD IN lHE KATTEGAT (PART OF FISHING AREA IIIA) 

FISHING MORTALITY COEFFICIENT UNIT: Year·-1 
----------------

1971 1.972 1.9?3 1974 1975 

.584 .002 .000 .022 .008 
2 .361 .283 .038 .456 .179 
3 .678 .559 .258 .727 .655 
4 .605 .537 .821 1.354 .940 
f) .686 .560 1.617 .927 .72S 
6 .656 .883 2.001 l. 415 '737 
7 .720 .720 1.810 1.170 .730 

8+ .720 .720 1.810 1.170 .730 

( 2- 6)U .59'7 .564 .947 .976 .647 

1983 1984 1985 1986 1987 

• 03•) .012 .089 .028 .033 
2 .422 .347 .467 .346 .936 
3 .964 .875 1.293 1.101 1.168 
4 L 261 1.283 l. 493 1.292 1.387 
5 1.013 1.242 1.223 1.200 1.972 
6 L 769 2.032 1.603 2.133 1.636 
7 L 390 L 630 1.500 l. 500 1.501) 

8+ 1.390 l. 630 l. 500 1. 500 1.500 

?- 6)U 1.086 1.156 1.216 1.214 1.420 

NATURAL MORTALITY COEFFICIENT = 

1976 1977 1978 1979 

.017 .000 .004 .022 

.262 .318 .319 .201 

.616 .863 .738 ~623 
1.229 1.301 .689 .731 

.938 1.552 .932 .910 

.829 1.155 1.461 .646 

.880 1.370 1.200 .780 

.880 1.370 L200 .780 

.775 l. 038 .828 .622 

1988 1984-86 

.015 .043 

.390 .387 
1.090 1.090 
l. 360 1.356 
1.220 1.222 
1.920 1.923 
1.540 1.543 
l. 540 1.543 

1.196 

.20 

1980 1981 

.043 .02.1 

.183 .476 

.623 • ._)7B 

.858 l. 4?9 

.646 1.1'56 
1.082 .602 

.860 .880 

.860 .880 

.678 .858 

1982 

.018 

.295 

.940 
1.858 
1.199 
l. 749 
1.470 
l. 470 

l. 208 

N 
-..] 



Table 3.10 VIRTUAL POPULATION ANALYSIS 

COD IN THE KATTEGAT (PART OF FISHING AREA IIIA) N 
co 

STOCK SIZE IN NUMBERS UNIT: thousands 
---------------------
BIOMASS TOTALS UNIT: tennes 
- ·~------------
ALL VALUES ARE GIVEN FOR l JANUARY 

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

l 37155 22738 15533 30251 26021 11101 29544 23433 10840 14437 17141 20578 
2 28742 16957 18582 12713 24234 21134 8939 24187 19106 8683 11322 13738 
3 15373 16405 10457 14651 6598 16590 13318 5326 14398 12797 5923 5758 
4 4615 6391 7683 6612 5798 2805 7338 4600 2084 6320 5619 2721 
5 1948 2063 3059 2767 1398 1855 672 1636 1890 822 2193 1049 
6 470 803 965 497 897 555 594 116 527 623 353 565 
7 64 200 272 107 99 351 198 153 22 226 173 158 

8+ 64 81 205 49 40 97 148 110 95 66 145 50 

TOTAL NO 88430 65636 56756 67646 65084 54488 60751 59563 ,48963 43974 42868 44617 
SPS NO 22533 25941 22641 24682 14830 22252 22268 11942 19017 20854 14406 10302 
TOT. BI OI~ 66074 68692 65185 68683 63767 57944 60873 58383 50544 44257 41333 38738 

. SPS BIOt1 29235 37877 37976 36350 24253 31586 32356 20718 26285 26527 21934 15621 

1983 1984 1985 1986 1987 1988 1989 

1 20502 11357 8837 17141 5679 14670 o 
2 16541 16196 9183 6618 13645 4498 11832 
3 8374 8883 9373 47i1 3834 4380 2493 
4 1842 2615 3032 2106 1283 976 1206 
5 348 427 593 558 474 262 205 
6 259 103 101 143 138 54 63 
7 80 36 11 17 14 22 6 

8+ 36 25 21 14 26 4 5 

TOTAL NO 47982 39643 31151 31307 25092 24866 
SPS NO 10939 12090 13131 7549 5768 5698 
TOT. BIOt1 40301 36504 29360 28632 21555 19169 
SPS BIDr~ 1566L1 16363 16300 12466 9042 7707 



Table 3 11 Indices of 0-group cod from the Norwegian 
Skagerrak coast and 1-group cod, whiting, and 
haddock in Division IIIa from the International 
Young Fish Survey. 

Year Cod 
1 

Whiting 
c lass 0-group 1-group (<20 

1974 499 
1975 6. 1 236 
1976 11.4 99 
1977 3.4 392 
1978 6 .o 561 
1979 21.4 722 
1980 7. 1 968 
1981 5 .o 690 
1982 12.4 262 
1983 1. 9 500 
1984 4.2 940 
1985 20.3 1,379 
1986 4.5 2 l 178 
1987 10. 1 2,978 
1988 o. 2 478 

Year Kattegat 
class Cod - 1-group (<25 cm) 

1979 386 
1980 42 
1981 126 
1982 113 
1983 49 
1984 18 
1985 229 
1986 48 
1987 76 
1988 6 

1 Norwegian survey. 

cm) 

Cod -

Haddock 
1-group (<20 cm) 

40.4 
4.3 

47.7 
33.8 
71.7 

160.8 
57 .o 

250.6 
125.2 
20.2 

Skagerrak 
1-group (<25 

79.3 
18.3 
36.4 
32.0 
23.5 
17.8 
82.3 
15.0 
81.0 
62.0 

cm) 

29 



Table 3.12 

L~st of ~nput var~ables for the ICES prediction progr~m. 

COD IN THE KATTEGAT 
The reference F is the mean F for the age group range from 2 to 6 

The number of recruits per year is as follows: 

Year Recruitment 

1989 8103.0 
1990 17100.0 
1991 17100.0 

Data are printed in the following units: 

Number of fish: thousands 
Weight by age group in the catch: kilogram 
Weight by age group in the stock: kilogram 
Stock biomass: tennes 
Catch weight: tennes 

: : f~shing: natural: maturHy: weight in: weight in: 
age: stock size: pattern: mortality: og i ve: the catch: the stock: 
--+-----------+--------+----------+---------+----------+----------4 
l: 8103.0: .oz: .20 .oo: .565: .565: 
2: 11832.0: .39: .20 .oo: .735: .735: 
3: 2493.o: 1.09: .20 1.00: 1.157: 1.157: 
4: 1206.0: 1.36: .20 1.00: L 906: l. 906: 
5: 205.o: 1.22: .20 l.OO: 2.901: 2.901: 
6: 63.0: 1.92: .20 Lo o: 4.174: 4.174: 
7: 6.o: 1.54: .20 1.00: 6.046: 6.046: 

8+: 5.o: l. 54: .20 1.00: 7.550: 7.550: 

w 
o 



Table 3.13 

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

COD IN THE KATTEGAT 

+--------------------------------------+--------------------
Year 1989 l Year 1990 : Vear 1991 l 

------+--------+---------+------+-----+------+--------+---------+------+--------+-----
fac-: ref.: stock: sp.stock: : fac-: ref.: stock: sp.stock: l stock: sp.stock: l 

tor: r: biomass: biomass: catch: tor: r: biomass: biomass: catch: biornass: biomass: 
---+------+--------+---------+------+-----+------+--------+---------+------+--------+---------~ 

l. o: l. 20: 19389 6115 6624 .oo: 24364 9899 o: 39177 19226: 
.12: 1160: 37510 17574: 
.24: 2209: 36008 16087: 
.48: 4019: 33428 13538: 
. n: 5512: 31319 11459: 
.96: 6749: 29585 9756: 

l. 20: 7781: 28154 8355: 
l. 44: 8646: 26965 7197: 
1.67: 9377: 25972 6234: 
1.91: 9998: 25138 5431: 

1.8 2.15: 10529: 24433 4756: 
2.0 2.39: 10986: 23833 4186: 

The data unit of the biomass and the catch is tennes. 
The spawning stock biomass is given for l January. 
The reference F is the mean F for the age group range from 2 to 6 

w 
l-' 
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Table 3.14 

Resul ts 

14.07. 04 08 MARCH 1989 
COD IN THE KATTEGAT 

' Year 1989. F-factor 1.000 and reference F 1.1960 ' 
"'"'"*•**"*****"'*."***•****"'**"*"*••••*"'•****~<•••*****•*** 

+ ----------- -··- -----+ 
l at 1 January l 

+--- -+----- ----+------- --+ ---------+-------- -+ -------- -+--- ----- -+- -·------ -+ 
: : absol ute: catch in: catch in l stock: stock l sp. stock: sp. stock: 
1 age: F: numbers: weight: sizel biomass: sizel biomass: 
+----+---------+---------+--··------+---------+------··--+---------+---------+ 

ll .Olso: 109.37: 61.79l 8103.0l 4578.2: .001 .oo: 
2: . 3900: 3485. 671 2561. 97: 11832. o: 8696. 5: . 00: • 00: 
3: L09oo: 1526.63l 1766.321 2493.o: 2884.4l 2493.001 2884.40: 
4: 1. 3600 l 830.45: 1582.84: 1206. o l 2298.6 l 1206.00: 2298.64 l 
5: 1. 2200: 133.55 l 387.44: 205. o l 594. 7: 205.00 l 594.70 l 
6 l 1. 9200: 50. 21: 209. 57 l 63. o l 263. o l 63.00: 262.96: 
71 1.54oo: 4.38: 26.471 6.o: 36.31 6.oo: 36.281 

8+: 1. 5400: 3. 65: 27.55 l 5. o: 37.8: 5. 00: 37.75: 
+----+-------- -+- -- ------+ ----- ----+----- -- --+-··-------+ --- ------+---------+ 
:Total : 6143.91l 6623.94: 23913.o: 19389.4: 397a.oo: 6114.73l 
+--------------+---------+---------+---------+---------+---------+---------+ 

• Year 1990. F-factor L 000 and reference F 1.1960 • 

+-----------·--------+ 
: at 1 January: 

+-- --+ --·- --- ---+---- -----+ ----- -- --+------ -- .. +- --··-··-- .. +-- ··- -----+---------+ 
: : absolutel catch inl catch inl stockl stockl sp.stockl sp.stock: 
: agel F\ numbersl weight\ size: biomass\ size\ biomass\ 
+----+---------+-------- -+ -- -------+-- -- --··-- +-- ----- --+ -------- -+ ---------+ 
l l l • 0150: 230.80 l 130. 40: 17100. o l 9661.5: . 00: . 00: 

2: . 3900: 1925. 31: 1415.10: 6535.4: 4803.5: • 00: . 00: 
1 3: L 0900 i 4016. 40 l 4646.98 l 6558.8 l 7588.5 l 6558.80: 7588.53 l 
l 4l 1.3600l 472.55: 900.68\ 686.3: 1308.0\ 686.25l 1307.99\ 
: s: 1.22001 165.10l 478.96\ 253.4l 735.2\ 253.421 735.18: 

Gl 1.92oo: 39.49: 164.83l 49.6: 206.8l 49.55: 206.B3l 
l 7\ 1.5400\ 5.52\ 33.36l 7.6\ 45.7: 7.56l 45.72l 
: 8+: 1. 5400: 1. 41: 10.64: 1. 9: 14.6: 1 o 93: 14.58: 
+--- -+ ---------+- --··-··- --+----- -- --+--- ------+ -- ---·---- -+ ---------+---------+ 
: Total : 6856,581 7780.96l 31192.9l 24363.9\ 7557.521 9898.84l 
+ ----------- ---+ -·--- ------+ ------- --+----- ··- --+--- ----- -+- --------+--- ----- -+ 

• Year 1991. F-fac:tor 1.000 and reference F 1.1960 • 
*************-*"'"'**"'"'*-****••**"'******-******"'.*"'*******"'** 

+ ------------------ -+ 
: at l January: 

+ --- ·-+------- -·~+-- -------+ ---------+--- --~----+---------+---------+---- -----+ 
l : absol ute: catch in: catch in: stod< i stock: sp. stock: sp. stock: 
: agel Fl numbers\ weightl size: biomass: size: biomass\ 
+----+---------+-·--------+---------+---------+---------+---------+---------+ 

l: . 0150: 230.80: 130.40: 17100. o: 9661.5: . 00: . 00: 
2: . 3900: 4063.04: 2986.34: 13791.9: 10137. o: • 00: . 00: 
3: l. 0900: 2218.46: 2566.76: 3622.8: 4191.5: 3622.75: 4191.53: 
4: 1. 3600: 1243. 23: 2369. 59: 1805.4: 3441. 2: 1805.45: 3441.18: 
s: 1.2200\ 93.95l 272.54: 144.2: 418.3l 144.21: 418.34: 
6: 1. 9200: 48.82: 203. 77: 61.3: 255.7 l 61. 26: 255.68: 
71 l. 5400: 4' 34: 26.24: 5. 9: 36. o: 5. 95: 35.96 l 

a+: 1.54oo: 1.22: 9.1s: 1.1:. 12.6: 1.67: 12.58: 
+----+---------+---------+·---------+---------+---------+·---------+---------+ 
:Total : 7903.851 8564.82\ 36533.1l 28153.8\ 5641.28l 8355.27l 
+--------------+---------+----""!----+---------+---------+---------+-----·----+ 



Table 3.15 SUM OF PRODUCTS CHECK 

COD IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 
U,TEGORY: TOTAL 

Cr\TCH IN NUI··iBERS UN IT: thousands 

1978 1979 1980 1981 1982 

l 4T37 432 1066 389 1080 
2 11174 4325 6593 11030 4448 
3 2889 2956 4821 6202 6653 
4 775 480 1748 1169 2009 
c: 182 202 349 288 242 ..) 

6 166 34 94 44 175 
7 44 33 82 49 73 

8+ 52 28 11 6 27 

TDT~\L 19619 8490 14764 19177 14707 

1983 1984 1985 

1771 3'11 928 
6020 7067 5156 
3368 3107 2773 
1609 731 856 

290 280 207 
85 70 124 
32 22 33 
69 17 9 

13244 11635 10086 

1986 1987 

3253 165 
4101 12289 
3441 2245 
1748 503 

347 137 
60 69 
39 l7 
21 19 

13010 15444 

1988 

1017 
2598 
5158 

582 
147 

55 
8 

13 

9578 

w 
w 



Table:_ ~ ._16 SUM OF PRODUCTS CHECK 

COD IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 
w ..,. 

CATEGORY: TOTAL 

MEAN WEIGHT AT AGE IN THE CATCH UNIT: kilogram 
---------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

1 .599 .599 .746 .619 .656 .590 .647 .649 .683 .580 .637 
2 .860 .860 1.146 .972 1.204 1.007 1.130 1.094 1.133 1.048 1.195 
3 1.894 1.894 1.570 1.902 1.865 1. 967 2.170 2.089 2.040 1.859 1.863 
4 3.498 3.498 3.347 3.711 2.709 3.350 3.616 3.537 2.636 3.896 2.978 
5 5.510 5.510 4.865 5.261 6.107 5.751 5.505 5.472 4.702 5.849 5.830 
6 7.093 7.093 8.932 9.491 8.018 8.074 7.814 7.746 7.538 7.914 8.095 
7 7.304 7.304 8.301 8.514 8.738 8.586 10.319 10.255 9.164 9.607 10.245 

8+ 9.888 9.888 11.085 10.094 12.658 11.963 12.856 12.854 9. 777 12.467 13.060 
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TS!,Qle 3 17 coo - Skagerrak. Trend in the Danish and swedish combined 
CPUE series. 

sweden Denmark 
Year Relative 

CPUE Estm. Effort CPUE Estm. Effort F 
all gears total rel. to all years total rel. to t~ 31§~3 
combined effort 1983 combined effort 1983 

1978 19.02 1,286 1.58 o. 75 
1979 27.32 567 o. 70 0.44 
1980 31.50 762 0.94 0.89 
1981 38.08 759 0.93 0.75 
1982 39.56 660 0.81 1.12 
1983 26.79 813 1.00 316 68.9 1.00 1.00 
1984 19.37 1,027 1.26 283 70.3 1.02 0.79 
1985 19.66 846 1.04 296 56.2 0.81 0.83 
1986 15.96 1,260 1. 55 618 32.5 0.47 1. 34 
1987 19.88 836 1.03 324 61.3 0.89 1.04 
1988 12.59 1,323 1. 63 261 63.8 o. 93 0.96 



'l'able 3.18 Tuning output for cod in the Skagerrak. 

VPA Vers)on 2.1 - May 1988 

Modul e run at 16.23. 09 28 FEBRUARY 1909 
DISAGGREGATED Qs 
LOG TRANSFORM TI ON 
NO explanatory variate U~ean used) 
Fleet l ,Swedish bot tom trawl, helS terminal q e:>timated as the mean 
Fleet 2 ,Sv1edish Nephr. trawl, has terminal q estimated as the meali 
FLEETS COJ~BJNED BY •• V1\RII1NCE " 

Regression weights 
' 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 

Oldest age F = l.OOO'average of 3 younger agos. Fleets combined by variance of predictions 
Fishing mortal it i es 

Age, 78, 79, 80, 81, 82, 83, 84. 85, 86' 87' 88, 

l, .249, .020. .039, .031, .073, .104, .027' .093, .125, .032, .084' 
2, .932, .421, .461' .679, .575, . 707. . 746, .683, . 735, .936, .965, 
3, 1.111, .691, 1.216, 1.096, 1.237, 1.242, 1.036, .759, 1.554, 1.270, 1.548, 
4' .869, .539, 1.250, 1.215, 1.529, 1.279, 1.064, .948, 1.955, 1.109, 1.641, 
5, .564, .585, .995, . 704, . 922' l. 027' .810, 1.069, 1.498, . 891' l. 285' 
6, .897' .191, .602, . 309' l. 386' l. 045' . 756, 1.115, 1.128, 1.832, 1.208, 
7' . 777' .439, .949, . 743, 1.279, 1.117' .877, 1.044, 1.527, 1.277, 1.378, 

Log catchab i l it y est i mates 

Age l 
Fl eet, 78, 79, 80, 81, 82, 83, 84' 85, 86, 87' 88 

--1-: -8.30:-10.22: -9.66: -9.97: -8.76: -8.60:-10.09: -8.70: -8.62: -9.71: -9.06 
2 ' -8.59,-10.27, -9.96,-10.13, -9.27, -9.10,-10.79, -9.31, -9.70,-10.89,-10.01 

SUMMARY STA TI STI CS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE 

q F • F 
SE , INTRCPT, SE 

Slope ,Intrcpt 

--1-· -;---=9.2il' . ns:~: . o69s: .OOOE+OO, .OOOE+OO: -9.243:~ 

Age 2 
Fl eet, 78, 79.1 80, 81. 

' ·9.82 ' .742, .0054 ' .1016, 
Fbar SIGMA(int.) SIGMA(ext.) 
. 084 • 520 .190 

82, 83, 84' 85, 86, 

.OOOE+OO, .OOOE+OO, -9.821, .214 
SIG~M(overall) Variance ratio 

.520 .134 

87' 88 

--1-: -6.98: ··7.16: -7.18: -6.88: ··6.69: -lj,68: -6.?6: -6.71: -6.85: -6.33: -6.61 
2' -7.27, -7.21, -7.49, -7.05, ·7.20, -7.lf. ·7.46. -7.31, -7.93, -7.52, ··7.57 cont'd. 

w 
0'\ 



Table 3.18 cont'd. 

Age 3 
Fl eet, 78, 79, 80, 

SUM~iARY ST.~TISTICS 
fl eet , Pred. , SE(q) ,::•art i al ,Rili-:.•.:d, SLOeE SE , HHRCPT, SE 

q F F Slope ,lntr·cpt 

--1-: -6.80 ' .258: .0148 : . 7972: .OOOE+OO: .OOOE+OO, -6.803:----:o74 
2 , -7.38 , .258, .01523 ,1.1704, .OOOE+OO, .OOGE+OO, -7.381. .075 

Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
. 966 .182 .192 .192 1.107 

81, 82, 83, 84, 85, 86, 87, 88 

--1-: -6.80: -6.6< -6.21: -6.41: -5.92: -6.11: -6.43: -6.60: -6.10: -6.03: -6.14 
2 , -7.10, -6.71, -6.52, -6.57, -6.43, -6.61, -7.13, -7.21, -7.19, -7.22, -7.10 

Age 4 
Fl eet, 78, 79, 80, 

SUMMA RY STA TI STI CS 
Fl eet , P red. , SE(q) ,Part i al ,Raised, SLOPE SE , INTRCPT, SE 

q F , F 

--1-: -6.31 : .3oo:----:D243:1.3034; 
2 , -6.89 , .330, .1019 ,1.9063, 
Fbar SIGMA(int.) SIGMA(ext.) 

1.548 .222 .189 

81, 82, 83, 84, 85, 86, 

Sl ope , , Intrcpt 

.OOOE+OO, .OOOE+OO: -6.311:~ 

.OOOE+OO, .OOOE+OO, -6.889, .095 
SIGMA(overall) Variance ratio 

.222 .725 

87' 88 

--1-; -7 .os: -6.92: -6.18: -6.3o: -5. n: -6.o8: -6.41: -6.38: -5.87; -6.17; -6.08 
2' -7.34, -6.96, -6.49, -6.47, -6.22, --6.58, -7.10, -6.99, -6.96, -7.35,-7.04 

Age 5 
Fl eet, 78, 79, 80, 

SUMMARY STATISTICS 
fleet , Pr·ed. , SE(q) ,Par-tial ,Raised, SLOPE SE , INTRCPT, SE 

f F 

--1-:~:~:----:"0249:1. 3371: 

81, 

2 ' -6.86 ' .338, .1045 ,1.9555, 
Fbar SIGt~A(int.) S1Gt1A(ext.) 

1.641 .285 .190 

82, 83, 84, 85, r.,: ou, 

Slope ,lntrcpt 

.OOOE+OO, .OOOE+OO: -6.286:~ 

.OOOE+OO, .OOOE+OO, -6.864, .112 
SIGMA (overall) Var i ance ratio 

.285 .443 

87' 88 

--1-: -7.48: -6.83:--6.41: -6.85: -6.22: -6.30: -6.68: -6.26: -6.14: -6.38: -6.33 
2' -7.78, -6.88, -6.72, -7.01, -6.73, -6.80, -7.37, --6.87, -7.22, --7.57,-7.28 cont'd. 

VJ 
-1 



Table 3.18 cont'd. 

Age 6 
Fl eet, 78, 79, 80, 

SUJvif.iARY STATISTICS 
Fleet • Pred .• SE(q).Partial.Raised. Sl SE , INTRCPT, SE 

q F F Slope ,Intrcpt 

--1-: -6.53 '--:414: .015!"_, ., - .OOOE+OO: .OOOE+Oo: -6.534:~ 
2 , -7.11 , .375, .Odl!:> ,l.!:JL~4, .OOOE+OO, .OOOE+OO, -7.112, .108 
Fbar SIGMA(int.) SIGMA(ext.) SIGI1A(overall) Variance ratio 

1.285 .278 .189 .278 .463 

81, 82, 83, 84' 85, 86, 87' 88 

--1-: -7.01: -7.95: -6.92: -7.6< -5.81: -6.29: -6.75: -6.22: -6.42: -5.66: -6.39 
2' -7.31, -8.00, -7.22, ·-7.84, -6.32, -6.78, -7.44, -6.82, -7.51, -6.85,-7.35 

SUMMARY STATISTICS 
Fleet , P.red. , SE(q) ,Pa1·tial ,Raised, SLOPE SE , INTRCPT, SE 

q F • F Sl ope , , Intrcpt 

--1-:~:-----:-744:~: .9343:----:oOcif+oo: .OOOE+OO: -6.644:~ 
2 , ··7.22 , .516, .0730 ,1.3665, .OOOE+OO, .OOOE+OO, --7.222, .149 
Fbar SIGt~A(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 

1.208 .424 .178 .424 .176 

w 
00 



Table 3.19 VIRTUAL POPULATION ANALYSIS 

COD IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 

FISHING MORTALITY COEFFICIENT UNIT: Yeat·-1 
-------------------------

1978 1979 1980 1981 1982 

1 .249 .020 .039 .031 .073 
2 .932 .421 .461 .677 .574 
3 1.111 .691 1.216 1.096 1.229 
4 .869 .540 1. 250 1.215 1.529 
5 .552 .585 .996 .704 .922 
6 .898 .185 .601 .309 1.387 
7 .780 .440 .900 .740 1.280 

8+ .780 .440 .900 .740 1.280 

C 2- 6)U .872 .484 .905 .800 1.128 

NATURAL MORTALITV COEFFICIENT = 

1983 1984 1985 1986 

.103 .027 .092 .117 

.707 .744 .680 .718 
1.238 1.034 .753 1.530 
1. 253 1.053 .943 1. 897 
1.026 .767 1.038 1.472 
1.046 .755 .973 1.039 
1.120 .880 1.040 1.000 
1.120 .880 l. 040 1.000 

1.054 .871 .878 l. 331 

.20 

1987 

.026 

.836 
1.194 
1.051 

.802 
1.675 
1.000 
1.000 

1.112 

1988 1984-86 

.038 .078 

.710 .714 
1.100 1.106 
1.300 1. 298 
1.090 1.092 

.920 .922 

.970 .973 

.970 .973 

1.024 

w 
\.0 



Table 3.20 VIRTUAL POPULATION ANALYSIS 

COD IN THE SKAGERRAK (PART OF FISHING AREA IIIA) *"'" o 

STOCK SIZE IN NUMBERS UNIT: thousands 
------------------

BIOMASS TOTALS UNIT: tonnes 
------------

ALL VALUES ARE GIVEN FOR l JANUARY 

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

l 21610 24355 31047 14019 17012 19881 14303 11683 32418 6989 30074 o 
2 20033 13791 19550 24457 11126 12954 14680 11402 8729 23609 5573 23705 
3 4668 6460 7412 10096 10170 5129 5231 5713 4730 3485 8379 2243 
4 1452 1259 2649 1798 2762 2435 1217 1523 2203 839 864 2284 
5 469 499 601 622 437 490 569 348 485 271 240 193 
6 305 221 227 182 252 142 144 216 101 91 99 66 
7 88 102 150 102 109 51 41 55 67 29 14 32 

8+ 105 86 20 13 40 111 32 15 36 33 23 11 

TOTAL NO 48729 46773 61657 51287 41909 41195 36217 30956 48769 35346 45267 
SPS NO 7086 8626 11060 12812 13771 8360 7234 7870 7622 4748 9620 
TOT.BIOM 50516 48996 72494 64315 57158 48759 46683 41717 51495 41535 46647 
SPS BlOM 20343 22546 26928 31866 32602 23985 20840 21661 19463 12739 20830 



Table 3.21 

List of input variables for the ICES prediction program. 
-----------------------------------------------------

COD IN THE SKAGERRAK 
The reference F is the mean F for the age group range froru 2 to 6 

The number of recruits per year is as follows: 

Year Recruitment 

1989 27000.0 
1990 20381.0 
1991 20381.0 

Data are printed in the following units: 

Number of fish: thousands 
Weight by age group in the catch: kilogram 
Weight by age group in the stock: kilogram 
Stock biomass: tennes 
Catch weight: tennes 

l : fishing: natura l: maturity: weight in: weight in: l 

age: stock size: pattern: mortality: ogive: the catch: the stock: 
-+-----------+--------+----------+---------+-------·---+----------~ 

.04 .2o: .00 .637 .637: 

.71 .2o: .00 1.059 L 059: 
1.10 .2o: L 00 1.919 1. 919: 
L30 .20: LOO 3.343 3.343: 
1.09 .2o: LOO 5.487 5.487: 

6 .92 .2o: L 00 7.983 7.983: 
7 .97 .20: LOO 8.940 8.940: 

8+ .97 .2o: L 00 11.508 11.508: 

..,. 



Table 3.2:2 

Effects of different levels of fishing mortality on ..,. 
catch, stock biomass and spawning stock biomass. N 

COD IN THE SKAGERRAK 

--------------------------------------+-----------------------
Vear 1989 l Vear 1990 : Veal" 1991 l 

----+------+--------+---------+------+-----+------+--------+---------+------+--------+-----
fac-: l'ef.: stock: sp.stock: : fac-: ref.: stock: sp.stock: l stock: sp.stock: l 

tor: F: biomass: biomass: catch: tor: F: biomass: biomass: catch: biomass: biomass: 
---+------+--------+---------+------+-----+------+--------+---------+------+--------+---------~ 
1.0 1.02 56241 13938: 21250 . o: .oo: 59441 23921: o: 970011 66347: 

l .l: .1o: l 3730: 91178: 60592: l l 

: .2: .2o: : 7133: 85879: 55359: 
l .4: .41: : 13082: 76655: 46268: l 
l .6: .61: : 18057: 68990: 38734: l 
l .s: .82: : 22229: 62605: 32480: l 
l l. o: 1.02: : 25737: 57275: 27280: l 
l l. 2: 1.23: : 28696: 52814: 22948: l 

: 1.4: l. 43: : 312oo: 49072: 19334: 
l l. 6: 1.64: : 33326: 45925: 16314: l 
l 1.8: 1.84: : 35137: 43271: 13785: l 
l 2.o: 2.05: : 36686: 41026: 11665: l 

-·--+------+--------+---------+------+-----+------+--------+---------+------+--------+---------+ 
The data unit of the biomass and the catch is tonnes. 
The spawning stock biomass is given for l January. 
The reference F is the mean F for the age group range from 2 to 6 



Tab le 3. 23 

Re sul ts 

14.16.32 08 MARCH 1989 
COD IN THE SKAGERRAK 

• Year 1989. F-factor 1.000 and reference F 1.0240 • 
"':l* A- ..... l<**"' .. "' .. "'***~* A-"'* ... * -A*.*** l<**"'*****"'.***;.* .... *"'"' .... l< 

+----- ----··---------+ 
at 1 January i 

+----+---------+---------+---------+---------+---------+---------+---------+ 
: : absolutei catch inl catch inl stocki stocki sp.stocki sp.stocki 
: age: Fl nurnbers: weightl sizel biomassl sizel biomassl 
+----+- --------+---------+ ----- ----+ ---------+--.. ------+----- ----+--- ------+ 

1: .03801 913.o: 581.61 21ooo.o: 17199.01 .oo: .o: 
2: • 7100: 11050. 4: 11702. 4: 23705. o: 25103. 6: . 00: • o: 
31 1.1000/ 13G0.7l 2649.5/ 2243.01 4304.31 2243.001 4304.31 
4: l. 3000: 1537.8: 5140.8: 2284. o: 7635. 4: 2284. 00: 7635. 4: 
5/ 1.0900i 118.2/ 648.5/ 193.0l 1059.0i 193.001 1059.01 
61 .92001 36.51 291.61 66.01 526.91 66.001 526.9/ 
71 .97001 18.31 163.61 32.01 286.11 32.001 286.11 

l 8+1 .97oo: 6.3/ 72.4/ u.o: 126.6/ 11.oo: 126.6/ 
+----t----------+---------+---------+---------+---------+---------+------··--+ 
: Total : 15061.21 21250.3/ 55534.01 56240.9/ 4829.001 13938.3/ 
+-------------.. +---------+---------+---------+---------+ .. --------+---------+ 

• Year 1990, F-factor 1.000 and reference F 1.0240 ' 

-t -------------------+ 
1 at l Januar y i 

+----+ ---------+----·-----+---- --- --+---------+ ·---------+ ------ ---+---------+ 
l i absolutei catch inl catch inl stock: stocki sp.stocki sp.stocki 
l agel F/ numbers: weight/ size/ biornass: size/ biomass: 
+----+--- ------+-------- -+-- -------+-- ------ -+- ------- -+--- ------+-- ----- --+ 

l 
l 

l 

l 

l 

l: .0380/ 689.2/ 439.0/ 20381.0: 12982.71 .o: .o: 
2: • noo: 9920.61 10505.9: 21281.5: 22537.1: .o: .o: 
3/ 1.10001 5873.5: 11271.2: 9541.81 18310.81 9541.8: 18310.81 
4/ 1.3000/ 411.61 1375.9/ 611.3/ 2043.5/ 611.3: 2043.51 
5/ 1.09001 312.11 1712.41 509.61 2796.3: 509.6/ 2796.3: 
61 .92001 29.4/ 234.71 53.1/ 424.11 53.11 424.11 
7: .9700: 12.3: 110.1: 21. s: 192.5/ 21.5: 192. s: 

8+: . 9700: 7. 6: 87. 8: 13. 3: 153.6: 13. 3: 153.6: 
+- ---+---------+---------+ ---------+---------+---------+---------+---------+ 
i Total i 17256.3/ 25737.01 52413.21 59440.6/ 10750.8/ 23920.9/ 
+--------- -----+---------+----- ----+---------+-------- -+ ---··-----+---------+ 

' Year 1991. F-factoJ· 1.000 and reference F 1.0240 • 
"'"'"'***"**'*************•****•******"'"'"'*"'**"'**"'*"'"'******•• 

+ ------------ -·-- -- --+ 
1 at 1 Januar y i 

+-- --+---------+ --·-------+---------+---------+---------+--·-------+---------+ 
l l absolute/ catch in/ catch in/ stock/ stockl sp,stocki sp.stocki 
: age: F: numbersl weightl sizel biomassl sizel biomass: 
+----+---------+---------+ ---------+---------+---------+---------+---------+ 
l l: . 0380: 689.2: 439. o: 20381. o: 12982.7: . o: . o: 

2: .71001 7488.6/ 7930.4/ 16064.41 17012.21 .o: .o: 
3/ 1.10001 5273.0: 10118.9: 8566.31 16438.7: 8566.3/ 16438.71 
4: 1. 3000: 1750. 9: 5853 .l: 2600. 5: 8693.3: 2600.5: 8693.3: 
5: 1. 0900: 83.5: 458.3/ 136.4: 748.4: 136.4: 748.4: 
6/ .9200/ 77.6/ 619.8l 140.3l 1119.9/ 140.31 1119.91 
71 .97oo: 9.9: 88.61 17.3/ 155.0/ 17.31 155.o: 

8+: . 9700: 6. 2: 71.2: 10.8: . 124.6: 10.8: 124.6: 
+----+--- ----- -+------ ---+---------+ ---------+----- ----+-- ----- --+- -------- + 
i Total : 15378.91 25579.3/ 47917.0: 57274.81 11471.6: 27279.9: 
+--------------+---------+---------+---------+---------+---------+---- -----+ 

43 
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T~able ~.:1 Nominal landings (tonnes) of HADDOCK from 
Division IIIa (Bulletin Statistique). 

Year Denmark Norway sweden Others Total 

1975 5,015 122 921 57 6, 115 
1976 7,488 191 1, 075 301 9,055 
1977 6,907 156 2, 4852 215 9,763 
1978 4,978 168 1,435 56 6,637 
1979 4, 120 248 361 56 4,785 
1980 7,172 288 373 57 7,890 
1981 9,568 271 391 120 10,350 
1982 11,151 196 396 329 12,072 
1983 8,670 756 608 221 10,255 
1984 7,837 321 499 30 8,687 
1985 7,652 279 351 15 9,314 
1986 4,092 226 151 5 4,474 
19871 5,033 148 71 36 5,288 
1988 4,059 173 94 48 4,374 
1Preliminary. 2rncludes Divisions rva and IVb. 

Istbl~ ~ 2 catch in numbers of HADDOCK in Division IIIa for 1981-1988 
( '000). 

Age 1981 1982 1983 1984 1985 1986 19871 19881 

1 30 314 1 , 113 18 51 371 375 
2 9,903 2,299 4,624 6,554 8,279 904 3,218 1,683 
3 4,962 12,055 2, 728 4,481 3,687 3,725 851 1, 863 
4 771 1, 113 4,004 713 1, 049 686 719 303 
5 151 209 525 524 78 230 121 158 
6 84 22 63 91 176 33 39 43 
7 36 11 11 6 29 27 10 14 
8+ 3 6 6 16 6 28 5 16 

Total 15,940 16,029 13,074 12,403 13,304 5,684 5, 334 4,455 

1 oata from human consumption fishery. 
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Table 4 3 HADDOCK in Division IIIa (Kattegat and Skagerrak). 
Mean weight at age of the catch. unit: kilogram. 

Age 1981 1982 1983 1984 1985 1986 19871 19881 

1 200 200 200 200 200 350 435 412 
2 470 470 470 470 470 530 555 542 
3 679 679 679 679 679 760 848 678 
4 932 932 932 932 932 1. 096 1. 169 1 .047 
5 1. 593 1. 593 1.593 1. 593 1. 593 1. 518 1. 549 1.394 
6 2. 180 2.180 2. 180 2. 180 2.180 1.828 1.895 1.670 
7 2.600 2.600 2.600 2.600 2.600 2.400 1.824 2.324 
8+ 2.770 2.770 2.770 2. 770 2.770 2. 700 2.134 2.742 

1 Data from human consumption fishery. 

Table 5,1 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 41 191 178 
1978 481 102 58 899 32 491091 
1979 161971 63 11033 16 181083 
1980 21 1070 65 11516 3 221654 
1981 221880 70 11054 7 241011 
1982 131380 40 670 13 141 103 
1983 11 1 519 48 11061 8 121636 
1984 121694 51 11168 60 131973 
1985 121671 45 654 2 131372 
1986 151865 64 477 1 161390 
19871 161463 29 262 43 161797 
1988 11 1328 31 491 24 111874 

1 Preliminary. 
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Table 2 PLAICE landings from the Kattegat (tonnes). 

Year Denmark sweden Germany Total 

1972 15,504 348 15,852 
1973 10,021 231 10,252 
1974 11 , 401 255 11,656 
1975 10,158 369 10,527 
1976 9,487 271 9,758 
1977 11,611 300 11,911 
1978 12,685 368 13,053 
1979 9, 721 281 10,002 
1980 5,582 289 5,871 
1981 3,803 232 4,035 
1982 2,717 201 2,918 
1983 3,280 291 3,571 
1984 3,252 323 32 3,607 
1985 2,979 403 4 3,386 
1986 2,488 170 + 2,658 
19871 2,834 283 104 3,221 
1988 1,820 269 2,089 

1Preliminary. 

Table 6 2 PLAICE landings from the Skagerrak (tonnes). 

Year Denmark Sweden Netherlands Belgium Norway Total 

1972 5,095 70 5, 165 
1973 3,871 80 3,951 
1974 3,429 70 3,499 
1975 4,888 77 4,965 
1976 9,251 81 9,332 
1977 12,855 142 12,997 
1978 13,383 94 13,477 
1979 11,045 105 11, 150 
1980 9,514 92 9,606 
1981 8, 115 123 8,238 
1982 7,789 140 7,929 
1983 6,828 170 594 133 14 7,739 
1984 7,560 356 1,580 27 22 9,545 
1985 9,646 296 2,225 136 18 12,321 
1986 10,653 215 4,024 505 24 15,421 
19871 11,365 222 2,209 907 25 14,728 
1988 9,787 300 2,087 212 46 12,432 

1 Preliminary. 
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Tabl~ 2.:2 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 151213 
1975 151046 446 199 151691 
1976 181738 352 756 191846 
1977 241466 442 884 25 l 792 
1978 261068 462 480 271010 
1979 201766 386 810 211962 
1980 151096 381 56 151533 
1981 11 l 918 355 316 121589 
1982 101506 345 8 101859 
1983 101108 461 741 111310 
1984 101812 679 11629 13 l 120 
1985 121625 699 21383 151707 
1986 13 l 141 385 41723 181183 
19871 14 l 199 505 31245 171949 
1988 111607 569 21345 141521 

1Preliminary. 

Table 6.4 Danish landings of PLA!CE by quarters in the Kattegat and the Skagerrak 
(tonnes). 

Quarter 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

Kattegat 

Jan-Mar 21410 21002 11825 11196 941 531 779 568 480 322 544 
Apr-Jun 21487 2,786 1, 168 774 619 595 745 594 546 618 413 
Jul-Sep 3,815 2,525 1,396 1,069 599 1 l 195 955 704 798 841 468 
oct-Dec 31973 2,422 1,193 764 558 959 773 1,116 664 1,043 39 

Total 12,685 9, 721 5,582 3,803 21717 31280 31252 2,979 21488 2,834 1,820 

SkagerJ:!:!.k 

Jan-Mar 1,289 967 1,042 751 849 895 964 919 1,131 688 1,423 
Apr-Jun 3,522 5,097 31325 3,036 31084 21729 2,675 2,944 21779 3,649 3,938 
Jul-Sep 41302 2,963 3,381 2,239 2,583 1, 941 21461 3,511 3, 157 3,696 2,874 
Oct-Dec 4,270 2,018 11766 2,089 11273 1 l 263 1,460 21842 3,586 31332 1,552 

Total 13,383 11,045 9,514 8,115 7,929 6,828 7,560 91646 101653 111365 9,787 



Table 6.5 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE KATTEGAT (PART OF FISHING AREA IIIA) ~ 
co 

CATCH IN NUMBERS UNIT: thousands 
----
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

l l 1 1 1 l 1470 50 140 10 10 1 37 
2 3790 1180 3660 680 1120 8590 3100 7880 8657 3330 147 859 
3 20320 14070 11830 8190 21790 5830 21630 7330 11026 20150 9686 6464 
4 10570 10510 9760 23570 17720 6260 3470 8140 2100 9230 27862 17331 
5 2280 2840 3140 14170 7910 3130 2620 1040 3060 2680 8685 7984 
6 790 760 710 1870 1110 1770 1020 730 431 900 1144 1715 
7 500 300 650 350 200 510 740 420 280 230 227 576 
8 260 300 370 190 120 180 330 350 207 270 49 105 
9 180 270 370 330 80 20 120 150 87 210 48 73 

10 70 240 240 260 80 10 80 110 74 130 33 49 
11 1 50 80 80 30 30 50 50 10 100 17 38 

12+ 50 100 140 40 60 30 140 10 13 190 40 16 

TOTAL 38812 30621 30951 49731 50221 27830 33350 26350 25955 37430 47939 35247 

1980 1981 1982 1983 1984 1985 1986 1987 1988 

1 l 2 20 54 7 6 8 o 3 
2 301 191 548 1495 1334 1315 391 664 69 
3 2855 1817 1326 5029 4408 5052 2304 2687 1187 
4 7179 4754 1986 2298 2880 4061 2685 4379 2102 
5 5355 3198 1935 888 619 434 2072 1717 1428 
6 2310 1056 1011 585 385 84 619 456 555 
7 501 416 380 561 540 80 130 117 255 
8 159 196 157 402 675 115 64 92 155 
9 127 131 63 216 566 89 48 72 72 

10 53 91 23 54 288 100 43 71 66 
11 32 51 25 39 27 66 27 61 24 

12+ 17 39 9 71 70 71 22 60 65 

TOTAL 18890 11942 7483 11692 11799 11473 8413 10376 5981 



Table 6.6 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE KATTEGAT (PART OF FISHING AREA IIIA) 

MEAN WEIGHT AT AGE OF THE STOCK UNIT: kil og ram 
-------------------
1968 1969 1970 1971 1972 

l .176 .176 .176 .176 .176 
2 .243 .243 .243 .243 .243 
3 .273 .273 .273 .273 .273 
4 .291 .291 .291 .291 .291 
5 .325 .325 .325 .325 .325 
6 .408 .408 .408 .408 .408 
7 .556 .556 .556 .556 .556 
8 .686 .686 .686 .686 .686 
9 .822 .822 .822 .822 .822 

lO .907 .907 .907 .907 .907 
11 .952 .952 .952 .952 .952 

12+ .992 .992 .992 .992 .992 

1980 1981 1982 1983 1984 

l .120 .180 .260 .275 .235 
2 .263 .230 .270 .285 .287 
3 .277 .270 .320 .285 .300 
4 .300 .290 .330 .298 .318 
5 .310 .350 .360 .350 .358 
6 .356 .440 .440 .385 .324 
7 .500 .530 .580 .402 .316 
8 .600 .690 .710 .461 .340 
9 .690 .790 .910 .581 .327 

10 .810 .900 1.000 1.033 .412 
11 .890 .960 1.050 1.182 .876 

12+ .950 1.050 1.070 1.178 1.136 

1973 1974 1975 

.176 .176 .176 

.243 .243 .243 

.273 .273 .273 

.291 .291 .291 

.325 .325 .325 

.408 .408 .408 

.556 .556 .556 

.686 .686 .686 

.822 .822 .822 

.907 .907 .907 

.952 .952 .952 

.992 .992 .992 

1985 1986 1987 

.247 .229 .301 

.287 .251 .283 

.280 .295 .287 

.310 .302 .332 

.398 .358 .426 

.476 .415 .569 

.503 .484 .638 

.524 .604 .855 

.561 .645 .794 

.622 .784 1.059 

.652 .872 l. 039 
1.048 1.097 .793 

1976 1977 

.176 .176 

.243 .243 

.273 .273 

.291 .291 

.325 .325 

.408 .408 

.556 .556 

.686 .686 

.822 .822 

.907 .907 

.952 .952 

.992 .992 

1988 

.272 

.263 

.296 

.308 

.334 

.434 

.562 

.654 

.796 

.738 

.992 
1.119 

1978 

.200 

.230 

.240 

.260 

.300 

.460 

.720 

.780 

.800 

.820 

.830 

.830 

1979 

.120 

.220 

.258 

.275 

.303 

.344 

.450 

.650 

.920 
1.005 
1.030 
l. 061 

..,. 
"' 
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Table 6.7 Petersen young fish trawl indices for 1-group plaice 
in the Kattegat. 

Year class Be am trawl Petersen 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 67,966 
1968 26.38 48,450 
1969 19.37 44,298 
1970 22.56 17,157 
1971 73.60 56,785 
1972 59. 10 25,711 
1973 
1974 
1975 
197~ 
1977 
1978 
1979 5.72 7,341 
1980 3.6 14,375 
1981 5.9 19,483 
1982 23.8 18,557 
1983 2.2 3.22 17,263 
1984 2.55 10.23 10,762 
1985 4.41 13. 14 6,2471 
1986 1. 29 4.79 4, 3331 
1987 1. 55 1. 93 2,000 

1Predicted. 
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:rable 6.8 Division IIIa PLAICE. Mean catch (kg) per fishing day for gears in the Kattegat and 
Skagerrak (Danish data). 

Kattegat catch in kg (effort in fishing days) 

Seiners Trawl <30 GRT Trawl >30 GRT Gillnet 
Year 

catch Effort CPUE Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE 

1983 331,882 ( 1,811) 183.3 136,430 (2,135) 63.9 59,682 (641) 93.1 22.146 (202) 109.6 
1984 528,702 (2,379) 222.2 211,520 (3,114) 67.9 75,775 (995) 76.2 15,577 (197) 79.1 
1985 240,855 (885) 272.2 146, 150 (1,578) 92.6 60,004 (567) 105.8 8,203 (42) 195.3 
1986 404,093 ( 1, 773) 227.9 182,760 ( 1,828) 100.0 87,450 (882) 99.2 48,897 (186) 262.9 
1987 393, 777 ( 1,546) 254.7 120,870 (841) 143.7 388,113 (3,136) 123.8 95,365 (291) 327.7 
1988 235,357 ( 1,370) 171.8 75,572 (701) 107.8 252,615 (2,968) 85.1 64,632 (243) 265.9 

Skagerrak catch in kg (effort in fishing days) 

seiners Trawl <30 GRT Trawl >30 GRT Gillnet 
Year 

catch Effort CPUE Catch Effort CPUE Catch Effort CPUE Catch Effort CPUE 

1983 407,230 (738) 551.8 249,099 (1,786) 139.5 190,725 (901) 211.7 4,278 (31) 138.0 
1984 127,757 (2,401) 53.2 362,453 (2,780) 130.4 245,755 ( 1, 998) 123.0 69,118 (235) 294.1 
1985 749,096 ( 1,231) 608.5 267,474 (1,456) 183.7 338,315 (1,823) 185.6 50,118 (163) 307.5 
1986 3,440,056 (5,330) 645.4 1,271,286 (3,341) 380.5 834,216 (2,259) 369.3 404,182 (945) 427.7 
1987 2,373,372 (3,977) 596.8 248,672 (1,114) 223.2 360,284 (2,140) 168.8 638,297 ( 1,037) 615.5 
1988 2,077,242 (3,856) 538.7 254.777 (1,339) 190/3 406,191 (3,961) 102.6 355,811 ( 911) 390.6 
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:rable 6 9 Di vis ion IIIa PLAICE. Mean catch (kg) per fish-. 
ing hour for gears in the Kattegat and Skagerrak 
(Swedish data). 

Skagerrak Kattegat 
Year 

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

Nephrops trawl 

1980 74.4 421987 1.73 48. 1 141137 3.40 
1981 76. 1 431785 1.03 56.0 131875 4.04 
1982 79.9 401815 1. 95 41.6 141270 2.92 
1983 104.1 521536 1. 98 44.0 111739 3.75 
1984 215.4 691779 3.09 67.7 131718 4.94 
1985 219.6 701864 3.10 103.8 131090 7.93 
1986 135.3 741913 1 . 81 45.6 161420 2.78 
1987 127.7 911875 1. 39 82.9 191421 4.27 
1988 145.3 991601 1. 46 51.2 151240 3.36 

C od l;lot:!;;Qrn trawl 

1980 16.6 61651 2.50 91. o 141866 6. 12 
1981 12.7 71297 1. 74 95.8 121454 7.69 
1982 18.3 8 l 178 2.24 94.5 101443 9.05 
1983 22.3 81478 2.63 177.6 171321 10.25 
1984 54.4 111991 4.54 145.6 19 l 168 7.60 
1985 46.7 13 l 168 3.55 133.7 141112 9.47 
1986 34.4 11 l 977 2.87 66.4 131157 5.05 
1987 25.7 131526 1. 90 108.3 141448 7.50 
1988 31 .o 131358 2.32 88.7 121450 7. 12 



Table 6.10 catch per unit effort and effort series for plaice in the Kattegat and Skagerrak. 

Kattegat Skagerrak 

Combined Swedish Combined Swedish and 
and Danish series Danish seiners and Danish seiners 

rel. to 1983 Danish seiners and trawler combined rel. to 1983 Danish seiners 
Year 

Catch CPUE Effort CPUE Effort CPUE Effort Catch CPUE Effort CPUE Effort 

1983 3,571 1.0 3,571 184 19.0 1.00 3,571 7,739 1.00 7,739 551.8 14.0 
1984 3,607 1. 12 3,220 222 16.0 1.13 3,192 9,545 1.13 8,447 53.8 179.0 
1985 3,386 1.46 2,319 272 12.0 1. 42 2,385 12,321 1.42 8,676 608.5 20.3 
1986 2,658 0.86 3,090 228 12.0 1.30 2,045 15,421 1.30 11,862 645.4 23.9 
1987 3,221 1.22 2,640 255 12.6 1. 46 2,206 14,728 1.46 10,087 596.4 24.7 
1988 2,089 0.87 2,401 172 12.0 1.02 2,048 12,432 1.02 12,188 538.7 23.1 

Ul 
w 



Table 6.11 Tuning output for plaice in the Kattegat. 

VPA Version 2.1 - l~ay 1988 

Module run at 16.12.28 28 FEBRUARY 1989 
DISAGGREGATED Os 
LOG TRANSFORMATION 
NO expl anatory var·iate (Mean us ed) 
Fleet 1 ,Danish seiners fleet, has terminal q estimated as the mean 
Fleet 2 ,Swedish Nephr. fleet, has tet·minal q estitnated from trend 
Fleet 3 .Swedish Cod fleet 3 , has terminal q estimated from trend 
FLEETS COMBINED 8'1 ** VARIANCE ** 

Terminal Fs estimated using Laurec/Shepherd method 
Regression weights 

, 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, 
Oldest age F = l.OOO'average of 3 younger ages. Fleets combined by var·iance of predictions 
Fishing mortal it i es 

Age, 83, 84, 85, 

1, .003, .000, .001, 
2, .093, .087' .093, 
3, .630, .383, .480, 
4, .901, .809, .643, 
5, .618, .573, • 234, 
6, .444' .527' .124, 
7' .383, .842, .174, 
8, .354, .960, . 374' 
9, .318, 1.073, .269, 

10, • 749, . 799, .474, 
11, .474. .944, .372, 

log catchabil ity estimates 

Age 1 
Fleet, 83, 84, 85, 

86, 87' 88, 

.001, .001, .001, 

.043, .132, .067' 

.208, .406, .326, 

.449, .661, .567' 
• 709, .511, .413, 
.535, .290, .273, 
.255, .160, .234, 
.184, .258, .294, 
.235, .290, .294, 
.181, .565, .415, 
.200, .371, .334, 

86, 87, 88 

--1-: -8.75:-10.55: -9.89; -9.11:-10.15: -9.67 
2 ,-12 .52,-14 .35 '-13. 94 ,-13.51,-12 .03,-13 .28 
3 '-11. 51,-14.68' -14.02,-13.29. -11.73,-13.08 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE 

q F , F 
SE , INTRCPT, SE 

Sl ope , Intrcpt 

--1-:--::g:sg-:--:no:---:ooo2: . 0007: .OOOE+OO: • OOOE+OO: -9.687 :~ 

Age 2 
Fleet, 83, 84, 85, 86, 

2 ,-13.27 , .939, .0001 , .0008, .OOOE+OO, .OOOE+00,-13.273, .355 
3 ,-13.05 , 1.345, .0001 , .0008, .OOOE+OO, .OOOE+00,-13.054, .509 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
. 001 . 526 .llSE -01 • 526 . 000 

87' 88 

--1-: -5.34: -5.22: -4.90: -5.60: -4.56: -5.17 
2 ' -9.24, -9.03, -8.44,-10.02, -8.67, -9.21 
3 ' -8.22, -8.60, -8.26, -9.40, -8.06, -8.32 

cont'd. 
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~l cont'd. 

Age 3 
Fleet, 83, 84' 85, 

SUMMARY STATISTICS 
Fl eet , P red. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , Intrcpt 

--1-:~: .389:Æ3'4: .0701: .OOOE+OO: .OOOE+OO: -5.133:------:147 
2 , -9.10 , .593, .0033 , .0748, .OOOE+OO, .OOOE+OO, -9.102, .224 
3 , -8.48 , .525, .0050 , .0575, .OOOE+OO, .OOOE+OO, -8.476, .199 

Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
. 067 . 277 • ?lOE -01 . 277 . 066 

86, 87' 88 

--1-' -3.43: -3.75: -3.26: -4.03: -3.44: -3.62 
2 ' -7.32, -7.55, -6.79, -8.43, -7.52, -7.55 
3 ' -6.31, -7.12, -6.61, -7.83, -6.97, -6.81 

SUMMARY STATISTICS 
Fl eet , P red. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

Age 4 
Fl eet, 83, 84, 85, 

q F , F 

--1-:---=-3:58:----:297:-:1099: . 3361: 
2 ' -7.53 ' . 573' . 0157 ' . 3331' 
3 ' -6.94 ' .560, .0232 ' .2841, 
Fbar SIGMA(int.) SIGt4A(ext.) 
.326 .238 .454E-Ol 

86, 87' 88 

--1-: -3.07: -3.00: -2.96: -3.26: -2.95: -3.06 
2 ' -6.97, -6.81, -6.50, -7.66, -7.04, -7.00 
3 ' -5.96, -6.37, -6.32, -7.07, -6.47, -6.25 

Sl ope , lntrcpt 

. OOOE +00: . OOOE +00: -3.585 :-----:ru 

. OOOE +00, . OOOE +00, -7. 527, . 216 

.OOOE+OO, .OOOE+OO, -6.942, .212 
SIGMA(overall) Variance ratio 

.238 .036 

cont 'd. 
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Table 6.11 cont'd. 

Age 5 
Fleeto 83o 84, 85, 

SUMM1\l<Y STATISf!CS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE ,INTRCPr, SE 

q F l' Slepe ,lntrcpt 

--1-:~: .122:~: .5744: .OOOE+OO: .OOOE•OO: -3.050:~ 
2 , -7.00 , .411, .0267 , .5673, .OOOE+OO, .OOOE+OOo -6.996, .155 
3 o -6.41 , .397o .0396 o .4844o .OOOE+OOo .OOOE+OO, -6.407, .150 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
. 566 .112 . 325E -01 .112 . 084 

860 S7, 88 

--1-: -3.45: -3.34: -3.97: -2.80: -3.21: -3.38 
2 ' -7.37, -7.13, -7.49o -7.200 -7.29. -7.32 
3 ' -6.33, -6.7lo -7.34, -6.61, -6.74, -6.57 

Age 6 
Fleet, 83, 84, 85, 

SUMMARY STATISTICS 
Fl eet , Pred. , SE(q) ,Partial ,Raised, SLOPE SE , I NTRCPT, SE 

q F , F 

--1-:---=3.3'6':~:--:-:ma: . 4221: 
2 ' -7.30 ' .136, .0197 ' .4201, 
3 ' -6.71 o .363, .0291 ' .3556, 
Fbar SIGMA(int.) SIGMA(ext.) 
.413 .121 .372E-01 

86, 87' 88 

Sl ope , Intrcpt 

.OOOE+OO, .OOOE+OO: -3.358:-----:TsS 

.OOOE+OO, .OOOE+OO, -7.301, .051 
• OOOE +00, . OOOE +00, -6.715, .137 

SIGMA(overall) Variance ratio 
.121 .094 

--1-: -3.78: -3.43: -4.61: -3.08: -3.77: -3.80 
2 o -7.62, -7.23, -8.23, -7.49o -7.89, -7.73 
3 ' -6.670 -6.82o -7,90o -6.87, -7.28o -6.99 

SUMMARY STATISTICS 
Fl eet , P red. , SE(q) ,Partial ,Raisedo SLOPE SE , INTRCPT, SE 

q F o F Sl ope , Intrcpt 

--1-:~:---:55Q:-:o93?: .2873: .OOOE+OO: .OOOE+OO: -3.7,14:--:ToS 
2 , -7.70 , .370, .0132, .2823, .OOOE+OO, .OOOE+OO, -7.700, .140 
1 , ·7.09 , .48S, .0200 , .2470, .OOOE+OO, .OOOE+OO, -7.090, .183 
Fbar SIGMA(inl.) SIGM(ext.) SIGMA(overall) V<wiance ratio 
.273 .259 .448E-01 .?59 .0}0 

Age 7 
Fl eet, 83, 84, 85, 86, 87' 88 

--1-: -3.93: -2.96: -4.27: -3.82: -4.36: -3.95 
2 ' -7.83, -6.30, -7.84, ·8.35, -8.57, -7.88 
3 • -6.80, -6.33, -7.70, -7.62, -7.86, -7.13 cont 'd. 

Ul 
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Tab~ cont'd. 

Age 3 
Fl eet, 83, 84' 85, 86, 

Fleet , rred. , SLO~E St , IrHRCPT, SE 
q Sl ope , lntl"cpt 

87' 88 

--1-; -4.oo:-=2.83; -3.so:-=4.16; -3.89: -3.71 
2 ' -7.98, -6.65, -7.04, -8.37, -7.85, ·7.70 
3 ' -6.90, -6.21. -6.83, -8.15, ·7.33, -6.88 

Age 9 
Fl eet, 83, 84' 85, 

SUM1•1ARY STA TI STI CS 
Fleet , Pred. SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , I nt t·cpt 

--1 -:~:----:srs:-----:o993: . 3032: . OOOE +00: . OOOE +00: -3.681:---:195 
2 , -7.60 , .688, .0147 , .3244, .OOOE+OO, .OOOE+OO, -7.597, .260 
3 , -7.05 , .700, .0209 , .2487, .OOOE+OO, .OOOE+OO, -7.049, .265 

Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
. 293 • 355 . 716E-01 • 355 • 041 

86, 87' 88 

--1-: -4.11: -2.72: -3.84: -3.91:-=-3.77: -3.70 
2 ' -7.87, -6.54, -7.29, -8.53, -7. 78, -7.78 
3 ' -7.00, -6.11, -7.19, -7.62, -7.19, -6.89 

Age 10 
Fl eet, 83, 84' 85, 

SUt~MARY ST AT I STI CS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F • F Sl ape , Intrcpt 

--l-:---=3.6iJ:~:--:TciQT: . 3011: .OOOE+OO: .OOOE+OO: -3. m:--:200 
2 , -7.63 , .721, .0142 , .3401, .OOOE+OO, .OOOE+OO, -7.631, .273 
3 , -7. 00 , . 54 4, . 0219 , • 2630, • OOOE +00, • OOOE +00, -6.999, • 205 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
.294 .336 .691E-01 .336 

86, 87' 88 

--1-: -3.25: -3.01: -3.28: -4.19: -3.09: -3.35 
2' -7.02, -6.85, -6.84, -8.68, -7.10, -7.34 
3 ' -6.02, -6.36, -6.58, -7.78, --6.51. -6.64 

SUMMARY STA TISTICS 
Fl eet , P red. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , Tntrcpt 

--1-:~:---:-458: .1371 :--:4i:U: .OOOE+OO: .OOOf+OO: -3.363:-----:ill 
2 , , • 756, • 0196 , . 4313, . OOOE +00, . OOOE +00, -7.306, . 286 
J , , .6B, .0312 , .4ll2, .0001'+00, .OOOE+OO, -6.648, .243 
Fbar S!GMA(int.) SIGt<iA(ext.) SIGMA(overall) Variance ratio 
.us .334 .U·1L-ul .334 .002 

tn 
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Table 6.12 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE KATTEGAT (PART OF FISHING AREA IIIA) U1 
00 

FISHING MORTALITY COEFFICIENT UNIT: Year-l NATURAL MORTALITY COEFFICIENT = .lO 
-----------------------------

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

l .00 .00 .00 .00 .00 .06 .00 .00 .00 .00 .00 .00 
2 .07 .02 .09 .02 .os .19 .16 .18 .11 .07 .01 .06 
3 .73 .37 .26 .27 1.01 .63 .89 .61 .37 .37 .28 .34 
4 1.13 .94 .42 1.03 1.34 .82 .87 .90 .31 .54 1.11 l. 02 
5 .70 .98 .72 l. 74 1.11 .80 .88 .62 .94 .71 1.35 1.02 
6 .40 .47 .62 1.18 .53 .71 .58 .58 .50 .71 .66 .98 
7 .33 .23 .83 .63 .31 .44 .65 .45 .40 .48 .34 .74 
8 .29 .30 .44 .54 .40 .45 .50 .65 .37 .74 .16 .23 
9 .33 .48 .66 .77 .41 .lO .55 .39 .29 .69 .25 .32 

lO .43 .85 .94 1.26 .38 .07 .58 1.31 .30 .81 .19 .38 
11 .35 .55 .68 .86 .39 .21 .54 .78 .32 .75 .20 .31 

12+ .35 .55 .68 .86 .39 .21 .54 .78 .32 .75 .20 .31 

3- 9)U .56 .54 .56 .88 .73 .56 .70 .60 .45 .60 .59 .67 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1983-87 

l .00 .00 .oo .oo .00 .00 .00 .00 .0016 .00 
2 .04 .03 .05 .09 .09 .09 .04 .13 .019 .09 
3 .26 .34 .27 .63 .38 .48 .21 .41 .33 .42 
4 .69 .77 .66 .90 .81 .64 .45 .66 .57 .69 
5 .93 .68 .73 .62 .57 .23 '. 70 .51 .41 .53 
6 .85 .41 .42 .44 .53 .12 .53 .29 .27 .38 
7 .77 .31 .23 .38 .84 .18 .25 .16 .23 .36 
8 .41 .69 .16 .35 .96 .37 .19 .26 .29 .43 
9 .43 .62 .44 .32 1.07 .27 .23 .29 .29 .44 

lO .36 .56 .18 .75 .80 .47 .18 .56 .42 .55 
11 .40 .63 .26 .47 .94 .37 .20 .37 .33 .47 

12+ .40 .63 .26 .47 .94 .37 .20 .37 .33 .47 

( 3- 9)U .62 .55 .42 .52 .74 .33 .37 .37 .34 



Table 6.13 VIRTUAL POPULATION ANAL YSIS 

PLAlCE IN THE KATTEGAT (PART OF FISHING AREA IIIA) 

STOCK SIZE IN NUMBERS UNIT: thousands 
---------------------
BIOMASS TOTALS UNIT: tonnes 
--------------
ALL VALUES ARE GIVEN FOR l JANUARY 

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

l 67961 48453 44301 17156 56789 25713 54525 94506 54379 28678 17188 8517 
2 56797 61493 43841 40084 15523 51384 21869 49289 85379 49195 25939 15551 
3 41139 47791 54519 36192 35623 12981 38340 16844 37118 69031 41349 23331 
4 16247 18019 29906 38107 24978 11685 6232 14274 8306 23134 43360 28226 
5 4729 4742 6387 17812 12258 5933 4661 2363 5233 5524 12195 12979 
6 2512 2123 1612 2811 2827 3638 2412 1744 1154 1848 2465 2866 
7 1854 1525 1202 787 783 1508 1619 1217 887 636 821 1149 
8 1086 1203 1095 473 381 519 881 765 703 538 358 528 
9 672 736 804 640 249 231 299 485 361 440 231 277 

lO 210 438 410 378 267 149 190 157 296 244 200 164 
11 4 124 169 145 97 166 125 96 38 198 98 149 

12+ 177 247 297 72 195 166 351 19 50 376 231 63 

TOTAL NO 193389 186894 184543 154658 149970 114073 131503 181759 193906 179841 144436 93800 
SPS NO 68630 76948 96401 97417 77658 36976 55109 37964 54147 101969 101310 69732 
TOT.BlOM 46982 47207 47678 42506 37327 29211 32080 40695 46667 46996 36886 24644 
SPS BlOM 21219 23736 29228 29746 23560 12199 17169 12085 16349 29994 27483 20200 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

l 7378 14388 19515 18593 17296 10728 6184 4257 1972 o 
2 7671 6675 13017 17639 16772 15644 9701 5588 3852 1781 
3 13255 6655 5858 11257 14540 13909 12906 8406 4426 3420 
4 14982 9285 4299 4043 5429 8978 7800 9491 5060 2879 
5 9198 6769 3909 2012 1489 2192 4283 4515 4446 2589 
6 4216 3270 3101 1708 980 761 1572 1917 2459 2670 
7 976 1633 1958 1848 992 522 609 836 1302 1699 
8 495 409 1084 1411 1141 388 397 428 645 936 
9 378 297 185 831 896 396 242 298 300 437 

lO 182 222 145 108 548 277 273 173 202 203 
11 102 114 114 109 46 224 156 207 89 120 

12+ 54 87 41 198 120 241 127 203 242 216 

TOTAL NO 58887 49805 53227 59758 60249 54259 44250 36318 24995 
SPS NO 43837 28742 20696 23526 26181 27887 28365 26473 19171 
TOT. BIOM 16756 14206 17037 18265 17214 16310 13380 13135 8871 
SPS BlOM 13853 10081 8448 8125 8336 9171 9529 10272 7322 Ul 
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Table 6.14 
List of input variables for the ICES prediction program. 

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

The number of recruits per year is as follows: 

Year Recruitment 

1989 13400.0 
1990 13400.0 
1991 13400.0 

Data are prlnted in the following units: 

Ntmber of fish~ 
Weight by age group 
Weight by age group 
Stock biomass: 
Catch weight: 

thousands 
in the catch: kilogram 
in the stock: kilogram 

tonn es 
tennes 

: l fishing\ natural i maturity\ weight in\ weight in\ 
ageJ stock sizej patternl mortalityl ogivej the catchl the stockl 

-+-----------+--------+----------+---------+----------+----------~ 

1l 13400.0\ .oo: .10\ .oo: .267\ .267\ 
2l 1781. o l .02l .10J .oo: .266/ .266\ 
3J 342o.o: .33J .10\ 1.00: .293\ .293/ 
4\ 2879.0\ .57\ .10/ 1.00: .314l .314\ 
s: 2589.0J .41J .10l 1.00: .373l .373\ 
6\ 2670.0\ .27\ .10\ 1.oo: .473l .473\ 
7\ 1699.0J .23l .1o: 1.00: .562l .562J 
8\ 936.0l .29/ .lO l 1.00: .704l .704J 
9' l 437.0J .29\ .101 1.00 l .745J .745\ 

10J 203.0J .42: .10\ 1.00: .860\ .860\ 
11\ 120.0\ .33\ .10\ 1.00: l. 001: 1. 001: 

12+: 216.0J .33\ .10/ 1.00: 1. 003: 1. 003: 
·····--+ 

0'1 
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Table 6.15 

Efrects of different levels of mortality on 
catch, stock biomass biomass. 

rLAlCE IN THE KATTEGAT 

l 
l Veat· 1989 'i'eat· 1990 
f- ---+------+--------+---------+------+-----+------+--

l ref. : stod.: l l fac-: r>.of.: stock: l l l 

tor: F: biomass: l catch: tor: F: biomass: l 

Vear 1991 

sp. stod;: l stock: sp.stock] l 

biomass: catch: biomass: biomass: 
+--- --+------+--------+---------+------+-----+------+--------+---------+------+--------+---------~ 

LO: .34: 10638: 6582: 1824: . o 12206 5408 15697 8893 
l l l . .l 15502 8699 l l l 

: l . 2 15315 8512 l 

: : ,Jj 14959 8157 
. 6 14627 7827 
. 8 14318 7518 

1.0 14029 7230 
1.2 13759 6962 
1.4 13507 6711 
1.6 13271 6476 
1.8 13050 6256 
2.0 12843 6050 

~he data unit of the biomass and the catch is tonnes. 
The spawning stock biomass is given for l January. 
The reference F is the mean F for the age group range from 3 to 9 

0\ 



Iab1e 6.16 
Resul ts 

14.26. 41 08 MARCH 1989 
PLAICE IN KATTEGAT 

• Year 1989. F-factor 1.000 and reference F .3414 ' 
""'""' ....................... *"'"'••**"'"•"'***"'*""'""•*""""*"** .. "'"'•*•*** 

t at 1 January l 
+----+---------+---------+---------+---------+---------+---------+---------+ 
t : absol ute: catch in l catch in: stock l stock l sp. stock l sp .. stock l 
l ageJ Fl numbersl weightl sizel biomassl sizel biomassl 
+----+---------+---------+---------+---------+---------+---------+---------+ 

1: .0015: 20.39l 5.45: 1340o.o: 3582.3: .o: .oo: 
2l .Ol90l 31.90l 8.48l 1781.0l 473.2l .o: .oo: 
3: .3300: 917.29: 268.46: 3420.0: 1000.9: 3420. o: 1000.92: 
4: . 5700: 1195.97: 375.54: 2879. o: 904. o: 2879. o: 904.01: 
5l .4loo: 831.51: 309.s8: 2589.o: 964.s: 2589.o: 964.83l 
6: • 2700: 602.57: 284.81: 2670. o: 1262. o: 2670. o: 1262.02: 
7l .23oo: 332.84l 186.94: 1699.o: 954.3: l699.o: 954.27l 
8: . 2900: 224.77: 158 .31l 936.0: 659.3: 936.0: 659.26: 
9l .29oo: 104.94l 78.18l 437.o: 325.6l 437.o: 325.57l 

lOl .4200l 66.48l 57.20l 203.0l 174.6l 203.0l 174.65l 
11: .33oo: 32.19: 32.22l 12o.o: 120.1: 12o.o: 120.12: 

, 12+: .33oo: 57.93l 58.11l 216.0: 216.6l 216.o: 216.65: 
+----+---------+---------+---------+---------+---------+---------+---------+ 
:Total : 4418.78i 1823.57\ 3035o.o: 10637.7: 15169.0l 6582.29i 
+--------------+---------+---------+---------+---------+---------+---------+ 

• Year 1990. F-factor· 1.000 and reference F .3414 ' 
• "' ......... "'"' .... "' *"' "'"'. "'*."'·~· •• "'"'It*.*"'"'*."'"' ........... "'"' ....... "' .. 

l at 1 January l 
+----+-------- -+ ---------+---------+ ---------+---------+---------+---------+ 
l l absol ute l catch in l catch in: stock: stock / sp. stock: sp. stock l 
: age/ Fl numbers/ weight/ sizel biomass/ sizel biomass/ 
+----+---------+---------+---------+---------+---------+---------+---------+ 

1: .0016: 20.39l 5.45: 134oo.o: 35S2.3l .o: .oo: 
2: • 0190: 216.85: 57.61: 12105.4: 3216. o: . o: . 00: 
3l .3300l 424.10l 124.12: 1581.2: 462.8l 1581.2l 462.76l 
4: . 5700: 924.18: 290.19: 2224.7: 698.6: 2224.7: 698.57: 
s: .4100l 473.15: 176.33: 1473.2: 549.0l 1473.2l 549.02: 
6: . 2700: 350.86: 165.84: 1554.7: 734.8: 1554.7: 734.85: 
7l .23oo: 361.29l 202.93: 1B44.3l 1035.9l 1844.3l 1035.86: 
8l .29oo: 293.32: 206.59l 1221.5: 86o.3: 1221.5: 860.31: 
9l .2900: 152.18: 113.37: 633.7l 472.1: 633.7: 472.13: 

1o: .42oo: 96.90l 83.37: 295.9: 254.6i 295.9: 254.55: 
, n: .33oo: 32.37l 32.4o: 12o.7: 120.8: 120.1: 120.81l 
: 12+: .33oo: 58.62: 58.8o: 218.6l 219.2: 218.6l 219.23: 
+----+---------+---------+---------+---------+---------+---------+---------+ 
: Total : 3404.21: 1517.oo: 36673.8: 12206.3: 11168.4l 5408.07i 
+--------------+---------+-------- -+---------+---------+---------+- --------+ 

cont'd. 

"' N 



Table 6.1 o cont'd. 

:. ;;~;.~~~~;L!~;~~~ ... ~;~~~.~~~.~;;;;·;~;;.~ .... ::~~~.: 

: absol ute: catch in: catch in l stock l stock l sp. stock l sp. stock l 
1 age: F: numbersl weightl size: biomass\ sizel biomass\ 
+ ----+ ---------+---------+ -- -------+---------+-------- -+---------+---------+ 

1: .0016: 20.39: 5.4s: 1340o.o: 3582.3: .o: .oo: 
2: .Ol9o: 216.85: 57.61: 1210s.4: 3216.o: .o: .oo: 
3: .33oo: 2882.58: 843.63: 10747.3: 3145.4: 10747.3: 3145.3s: 
4: • 5700: 427.28: 134 .17: 1028.6: 323. o: 1028.6: 322.97: 
s: .4100: 365.63: 136.26: 1138.4: 424.3: 1138.4: 424.25: 
6: .2700: 199.65: 94.37: 884.7: 418.1: 884.7: 418.15: 
7: .23oo: 210.37: 118.16: 1073.9: 603.2: 1073.9: 603.16: 
8: .29oo: 318.39: 224.26: 1325.9: 933.9: 1325.9: 933.86: 
9: .29oo: 198.59: 147.9s: 827.o: 6l6.1: 827.o: 616.11: 

1o: .42oo: 140.52: 120.89: 429.1: 369.1: 429.1: 369.14: 
u: .33oo: 47.18: 47.23: 175.9: 176.1: 175.9: 176.o8: 

' 12+: . 3300: 59.19: 59.37: 220.7: 221.4: 220.7: 221.35: 
+----+---------+ ---------+---------+------ ---+ ---------+---------+-------- -+ 
: Total : 5086.62: 1989.34: 43356.8: 14028.7: 17851.4: 7230.45: 
+--------------+-------- -+---------+ ---------+---------+---------+ -- -------+ "' w 



Tab le~ VIRTUAL POPULATION ANALYSIS 

PLAICt IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 0\ 
~ 

CATCH IN NUMBERS UNIT: thousands 
----

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 

2 356 246 62 2212 4 87 1024 179 5 20 39 
3 6443 3327 1937 8354 842 6192 10207 4803 2939 2242 2286 
4 12771 12331 9242 7800 7667 8053 11657 22545 16708 10924 11995 
5 16928 12828 7272 3269 9184 8959 4784 7317 24263 20156 14825 
6 7090 5933 3748 1003 4814 2643 1997 2053 5806 12112 7564 
7 410 1939 1902 346 1561 493 441 787 743 2449 2989 
8 16 65 794 80 638 189 90 195 282 360 955 
9 17 2 77 28 253 66 31 146 111 206 302 

lO 16 l l 6 95 33 15 91 107 77 89 
11+ 5 l l o 16 2 12 33 47 68 88 

TOTAL 44052 36673 25036 23098 25074 26717 30258 38149 51011 48614 41132 



Table 6.18 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 

MEAN WEIGHT AT AGE OF THE STOCK UNIT: kilogram 

1978 1979 1980 1981 1982 

') .238 .228 .253 .220 .253 L 

3 .261 .249 .270 .258 .270 
4 .285 .256 .310 .300 .275 
5 .333 .294 .370 .360 .309 
6 .410 .388 .450 .430 .375 
7 .531 .451 .600 .540 .535 
8 .668 .664 .648 .660 .703 
9 .869 .983 .856 .850 .789 

lO 1.107 l. 732 .856 .950 .891 
11+ .995 1.283 .856 1.000 .840 

1983 1984 1985 

.278 .261 .212 

.263 .290 .290 

.291 .306 .306 

.357 .380 .349 

.433 .442 .435 

.592 .571 .552 

.705 .836 .759 

.900 l. 084 .876 

.933 1.256 .929 
1.420 1.522 1.229 

1986 1987 

.395 .205 

.258 .247 

.280 .271 

.317 .297 

.396 .370 

.551 .533 

.695 .734 

.877 .930 

.905 1.152 
l. 099 1.141 

1988 

.220 

.251 

.261 

.285 

.343 

.466 

.551 

.746 

.911 
1.313 

m 
(J1 



Table 6.19 '1-'uning output for plaice in the Skagerrak. 

VPA Version 2.1 - May 1988 

Module run at 10-22.14 01 MARCH 1989 
DISAGGREGATED Qs 
LOG TRANSFORMATION 
NO expl anatory va1·iate (Mean used) 
Fleet l ,Danish seiners fleet, has terminal q estimated as the mean 
Fleet 2 ,Swedish Nephr. fleet, has terminal q estimated as the mean 
Fleet 3 ,Swedish Cod fleet 3 , has terminal q estimated as the mean 
FLEETS COMBINED BY * * VARIANCE ** 

Regress i on we i ghts 
' 1.000, 1.000, 1.000, 1.000, 1.000, 1.000, -

Oldest age F ~ l.OOO*average of 3 younger ages. Fleets combined by variance of predictions 
Fishing mortal i ties 

Age, 83, 84, 85, 86, 87, 88, 

2, .001, .015, .004, .ooo, .001, .002, 
3, .155, .121, .080, .071, .068, .114, 
4, .569, .429, .378, .385, .360, .535, 
5, 1.144, .699, .464, . 785, .973, 1.039, 
6, 1.198, . 752, .655, . 728, 1.070, 1.146, 
7' .553, .561, .671, .462, .692, . 742, 
8, .469, .162, .458, .476, .378, .564, 
9, .676, .115, .378, .455, .677, .555, 

10, .566, .279, .502, .465, .583, .620, 

Log catchabil i ty estimates 

Age 2 
Fleet, 83, 84' 85, 86, 87, 88 

--1-; -9.66; -9.41; -8.84:-13.23:-10.28; -9.36 
2 '-15.06, -12.73,-13.74' -16.70,-16. 56,-15.03 
3 , -15.54 '-11.97, -13.45,-14 .88,-14. 64,-14.64 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

Age 3 
Fl eet, 83, 84, 85, 

q F , F 

--1-:-=-10:13: 1.718:~: .0009: 
2 ,-14.97 ' 1.677' .0001 , .0021, 
3 ,-14.19 ' 1.382, .0000 ' .'0031, 
Fbar SIGMA(int.) SIGMA(ext.) 
.002 .906 .357 

SG, 87' 88 

--1-:~so: -?.Jo; -s. rs: --s.c2: -5.89; -5.31 
2 '-10 .13, -10.64, -10.82, -11.68,-11. 96,-11.23 
3 ' -9.35, -9. 76,-10.69,-11.28,-11.43,-10. 73 

Sl ope , lntrcpt 

• OOOE+OO, • OOOE+OO: -10.129:-----:650 
. OOOE+OO, . OOOE >00, -14.971, . 634 
.OOOE+OO, .OOOE+00,-14.186, .523 

SIGMA(overall) Variance ratio 
.906 .155 

cont 'd 

"' "' 



Age 3 
Fl eet, 83, 84, 85, 86, 87' 88 

--1-;-=4.50; -7.3o; -s.7s: -5.sz: -5.89; -5.31 
2 '-10 .13,-10. 64' -10.82,-11.68, -11.96,-11.23 
3 , -9.85, -9.76,-10.69,-11.28,-11.43,-10.73 cont 'd 

SUMMARY STATIST!CS 
Table 6.19 cont'd. Fleet , Pred. SE(q),Partial,Raised, SLOPE SE , INTRCPT, SE 

Age 4 
Fl eet, 83, 84, 85, 

q F , F 

--l -:-::s:??:---:989 :--:o382: . o 724 : 

86, 

2 ,-11.08 ' • 736 •. 0026 ' .1330, 
3 '-lO. 62 ' • 754' . 0006 ' .1272' 
Fbar SIGMACint.) SIGMA(ext.) 
.114 .465 .173 

87' 88 

--1-: -3.20: -6.04: -4.23: -4.13: -4.23: -3.76 
2 , -8.83, -9.38, -9.26,-10.01,-10.29, -9.68 
3 , -8.56, -8.50. -9.13, -9.54, -9.99, -9.21 

SUMMARY ST A TI ST l CS 

Sl ope , Int1·cpt 

.OOOE+OO, .OOOE+OO: -5. 765:~ 

.OOOE+OO, .OOOE+00,-11.076, .278 

. OOOE +00, • ODDE +00, -10.623, . 285 
SIGMA(overall) Variance ratio 

.465 .138 

Fl eet , P red. SE(q) ,Partial ,Raised, SLOPE SE , l NTRCPT, SC 
q F , F Sl ape , lntrcpt 

--1-:~: 1.030:~: .3248: .OOOE+OO: .OOOE+Oo: -4.264:~ 
2 , -9.57 , .571, .0118 , .5922, .OOOE+OO, .OOOE+OO, -9.575, .216 
3 , -9.15 , .620, .0024 , .5679, .OOOE+OO, .OOOE+OO, -9.155, .234 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
.535 .389 .144 .389 .138 

Age 5 
Fleet, 83, 84. 85, 86, 87' 88 

--1-' -2.5o: -5.55: -4.02:--=3.41: -3.23: -3.10 
2 ' -8.14, ·8.89, ·9.05, ·9.29, -9.30, ·9.01 
3 • -7.85, -8.01, -8.92, -8.83, -8.98, -8.55 cont 'd. "' _, 



Table 6.19 cont'd. 

Age 6 
Fl eet, 83, 84, 85, 

SUMI~ARY STATISTICS 
Fleet , Pred. , SE(q),Partial,Raised, SLOPE SE , INTRCPT, SE 

q F , f 

--1 -:---=3.64: L 142 :---:3215: . 6084: 
2 , -8.95 , .462, .0220 ,1.1078, 
3 > -8.52 > .524, .0045 ,1.0698, 
Fbar SIGMA(int.) SIGMA(ext.) 

l. 039 . 332 .115 

86, 87, 88 

Sl ope , Intt·cpt 

• OOOE+OO, • OOOE+OO: -3.636 :-----:ru 
.OOOE+OO, .OOOE+OO, -8.946, .175 
.OOOE+OO, .OOOE+OO, -8.522, .198 

SIGMA(overall) Variance ratio 
.332 .121 

--1-: -2.41: -5.47: -3.68: -3.49: -3.14: -3.00 
2 ' -8.09, -8.82, -8.70, -9.37, -9.20, -8.91 
3 , -7.83, -7.94, -8.54, -8.88, -8.90, -8.46 

SUMMARY ST A Tl STI CS 
Fleet , Pred. , SE(q),Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , Intrcpt 

:~: 1.133: .3570 : .6754: .OOOE+OO: .OOOE+OO: -3.531:----:-428 
, -8.85 , .485, .0243 ,1.2231, .OOOE+OO, .OOOE+OO, -8.850, .183 

3 , -8.42 , .492, .0050 ,1.1843, .OOOE+OO, .OOOE+OO, -8.425, .186 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 

1.146 . 330 .114 . 330 .120 

Age 7 
Fl eet, 83, 84, 85, 86, 87, 88 

--1-: -3.23: -5.77: -3.65: -3.95: -3.57: -3.44 
2 ' -8.85, -9.11, -8.66, -9.85, -9.63, -9.35 
3 > -8.53, -8.33, -8.65, -9.42, -9.35, -8.87 

Age 8 
Fl eet, 83, 84, 85, 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , Intt·cpt 

--1-:--=3:"93: 1.004: .2387 : .4516: .OOOE+OO: .OOOE+OO: -3.934:----:TsO 
2 , -9.24 , .492, .0164 , .8296, .OOOE+OO, .OOOE+OO, -9.243, .186 
3 , -8.86 , .477, .0032 , . 7464, .OOOE+OO, .OOOE+OO, -8.859, .180 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Variance ratio 
.742 .324 .125 .324 .148 

86, 87, 88 

--1-: -3.39: -7.03: -4.04: -3.91: -4.18: -3.71 
2 ' -9.16,-10.15, -9.03, -9.83,-10.14, -9.62 
3 > -8.43, -9.08, -8.74, -9.11, -9.83, -9.18 

cent 'd. 

"' CXl 



Table 6:]~ cont'd. SUMi,ARY S fATIST!CS 
Fleet, Pred. SE(q),Partial,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , lntrcpt 

--1-:~: 1.435:~: .2900: .OOOE+OO: .OOOE+OO: -4.376:--:543 
2 , -9.66 , .517, .0108 , .5<148, .OOOE+OO, .OOOE+OO, -9.656, .195 
3 , -9.06 , .507, .0026 , .6324, .OOOE+OO, .OOOE+OO, -9.062, .192 
Fbar SIGMA(int.) SIGMA(ext.) SIGMA(overall) Vz:riance ratio 
.563 .351 .129 .351 .135 

Age 9 
Fleet, 83, 84' 85, 86, 87' 88 

--1-: -3.02: -7.33: -4.23: -3.94: -3.60: -3.73 
2 ' -8.84,-10.12, -9.22,-10.04, -9.51, -9.64 
3 ' -8.62, -9.97, -8.64, -9.84,-10.30, -9.43 

SUMMARY STATISTICS 
Fleet , Pred. , SE(q) ,Partial ,Raised, SLOPE SE , INTRCPT, SE 

q F , F Sl ope , I nt rcpt 

--~-:-=4.31: 1.660:--:J:'640: .3096: .OOOE+Oo: .OOOE+OO: -4.309:--:627 
2 , -9.56 , .526, .0119 , .5989, .OOOE+OO, .OOOE+OO, -9.562, .199 
3 , -9.47 , .759, .0018 , .5343, .OOOE+OO, .OOOE+OO, -9.466, .287 
Fbar SIGMA(int.) SIGt4A(ext.) SIGMA(overall) Variance ratio 
.555 .418 .113 .418 .074 

"' "' 



Table 6.20 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 
-....] 

o 
FISHING MORTALITY COEFFICIENT UNIT: Year-l NATURAL MORTALITY COEFFICIENT = .lO 
-----------------------------

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1982-86 

2 .01 .01 .00 .09 .00 .00 .01 .00 .00 .00 .00 .00 
3 .21 .14 .08 .29 .04 .16 .12 .08 .07 .07 .11 .09 
4 .49 .70 .61 .43 .43 .57 .43 .38 .38 .36 .53 .44 
5 l. 02 1.19 1.09 .40 1.16 1.14 .70 .46 .79 .97 1.04 .85 
6 1.14 1.18 1.33 .36 1.55 1.20 .75 .65 .73 1.07 1.15 .98 
7 1.10 1.03 1.57 .34 1.33 .55 .56 .67 .46 .69 .74 .72 
8 1.65 .44 1.68 .20 1.66 .47 .16 .46 .48 .38 .56 .65 
9 2.23 .88 1.24 .19 1.38 .68 .12 .38 .46 .68 .55 .60 

lO 1.66 .78 1.50 .24 1.47 .57 .28 .50 .46 .58 .62 .66 
11+ 1.66 .78 1.50 .24 1.47 .57 .28 .50 .46 .58 .62 .66 

( 3- 9)U 1.12 .79 1.08 .31 1.08 .68 .41 .44 .48 .60 .67 



Table 6.21 VIRTUAL POPULATION ANALYSIS 

PLAICE IN THE SKAGERRAK (PART OF FISHING AREA IIIA) 

STOCK SIZE IN NUMBERS UNIT: thousands 
---------------------
BIOMASS TOTALS UNIT: tonnes 
-------------

ALL VALUES ARE GIVEN FOR 1 JANUARY 

1978 1979 1980 1981 1982 1983 

2 30112 31263 38026 26999 49925 103626 
3 34958 26908 28054 34348 22328 45170 
4 34587 25516 21188 23544 23156 19403 
5 27512 19202 11431 10428 13913 13688 
6 10851 8933 5295 3490 6338 3939 
7 640 3139 2495 1265 2207 1214 
8 21 193 1012 472 817 528 
9 20 4 113 171 351 140 

10 20 2 1 30 128 80 
11+ 6 2 1 o 22 5 

TOTAL NO 138728 115162 107617 100747 119184 187792 
SPS NO 108615 83899 69591 73748 69259 84167 
TOT.BIOl~ 40158 31025 32628 28288 33867 54225 
SPS BlOM 32992 23897 23007 22348 21236 25417 

1984 1985 1986 

73612 49854 39616 
93682 65634 44940 
34992 75071 54824 
9935 20617 46558 
3946 4467 11725 
1075 1683 2101 

632 555 779 
299 486 318 

65 241 301 
52 87 132 

218289 218697 201293 
144676 168843 161678 

64233 63821 64391 
45020 53252 48743 

1987 1988 

24582 21023 
35841 22223 
37870 30300 
33771 23911 
19206 11544 

5121 5962 
1197 2319 

438 742 
182 201 
161 199 

158370 118424 
133788 97401 

45700 33940 
40661 29315 

1989 

o 
18986 
17937 
16061 

7658 
3320 
2570 
1194 

385 
195 

-.] 

1-' 
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Ta!;lle 7,1 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 
1957 265 29 53 347 
1958 226 35 56 317 
1959 222 30 44 296 
1960 294 24 83 401 
1961 339 30 61 430 
1962 356 58 414 
1963 338 27 365 
19~4 376 45 421 
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 2 611 
1977 517 13 8 276 1 815 
1978 502 9 9 141 661 
1979 376 8 6 84 475 
1980 316 9 12 5 344 
1981 271 7 16 295 
1982 210 4 8 1 224 
1983 262 11 15 31 319 
1984 326 13 13 54 406 
1985 396 19 1 132 + 548 
1986 645 26 1 109 2 783 
19871 623 19 70 2 714 
1988 550 24 78 652 

1 Preliminary. 
Data from Bull . Stat. 



73 

Table 7 2 SOLE in Division IIIa. Catch-at-age 
data ( thousands) . 

Age 1984 1985 1986 1987 1988 

1 2 4 
2 79 1, 140 323 386 65 
3 791 861 1,576 847 959 
4 297 275 843 1,006 1,097 
5 145 80 264 429 525 
6 38 87 42 172 146 
7 41 23 45 63 75 
8 50 11 42 31 20 
9 104 42 37 6 8 

10 74 44 23 17 13 
11 10 6 10 16 14 
12 8 4 10 7 
13 12 4 5 14 9 
14 3 5 
15 3 5 18 10 

Total 1,655 2,579 3,134 3,020 2,592 

Catch (t) 406 548 783 714 652 

Iable 7.J SOLE in Division IIIa. Weight at 
age (grammes). Sexes combined. 

Age 1984 1985 1986 1987 1988 

1 112 139 
2 183 174 165 160 144 
3 213 234 231 194 184 
4 257 283 287 245 218 
5 294 291 257 274 248 
6 297 335 409 319 274 
7 380 292 267 360 354 
8 321 279 262 417 387 
9 323 320 365 357 338 

10 365 357 369 311 300 
11 415 316 266 377 282 
12 412 345 405 429 
13 412 661 357 599 
14 299 531 
15+ 463 438 350 
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:rable 7,4 SOLE in Division IIIa. 
Relative importance (%) of the age groups in 
weight. 

Age 1984 1985 1986 1987 1988 

1 o. 1 
2 8.3 15.9 6.6 8.7 1 . 4 
3 30.3 32.4 45. 1 23.1 27. 1 
4 14.6 20.9 29.9 34.7 36.7 
5 13. 1 6.4 9.7 16.5 20.0 
6 3. 1 9.6 2. 1 7.7 6. 1 
7 2.4 1 . 8 1. 5 3.2 4. 1 
8 5.9 1. 7 1. 4 1. 8 1 . 2 
9 9.2 3. 1 1. 7 0.3 o. 4 

10 5.8 5. 1 1.0 o. 8 0.6 
11 1.3 2.0 o. 3 o. 9 o. 6 
12+ 5.9 1. o o. 7 0.6 0.5 

Total 100.0 100.0 100.0 98.3 98.8 

:rable z.2 SOLE in Division IIIa. 
Recruitment index. Danish 
flatfish survey in 
Division IIIa. 

survey year Year class Recruitment 
(t) (t-1) index 

1960 1959 4.05 
1961 1960 o. 18 
1962 1961 o. 12 
1963 1962 0.85 
1964 1963 0.97 
1965 1964 0.49 
1966 1965 0.28 
1967 1966 0.43 
1968 1967 0.48 
1969 1968 o. 55 
1970 1969 2.26 
1971 1970 0.41 
1972 1971 1. 54 
1973 1972 1.96 

1980 1979 3. 19 

1984 1983 8. 19 
1985 1984 18.25 
1986 1985 1. 73 
1987 1986 2. 12 
1988 1987 8. 17 
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Table 1 6 Sole in Division IIIa. SHOT forecast. 

Land- Recrt. W'td Y/B Hang- Act'l Est'd. Est'd. Act'l expl. Est 'd. expl. 
Year ings index index ratio over Prodn. Prodn. SQC biomass biomass 

1978 661 380 0.40 0.60 1,653 
1979 475 380 380 0.40 0.60 196 1' 188 
1980 344 380 380 0.40 0.60 148 860 
1981 295 380 374 0.40 0.60 222 738 
1982 224 319 350 0.40 0.60 118 174 247 560 617 
1983 319 380 356 0.40 0.60 462 164 200 798 500 
1984 406 380 380 0.40 0.60 537 236 286 1 '015 719 
1985 548 380 424 0.40 0.60 761 321 372 1,370 930 
1986 783 819 744 0.40 0.60 1,136 687 604 1 '958 1,509 
1987 714 1,825 1 '257 0.40 0.60 611 1' 328 1,001 1 '785 2,502 
1988 652 173 838 0.40 0.60 755 731 1,826 
1989 212 213 0.40 0.60 192 515 1,288 
1990 380 313 0.40 0.60 282 422 

Gener i c example 

Running recruitment weights: 

Older 0.40 G.M 0.00 
central 0.50 exp(d) 1.00 
Younger 0.10 exp(d/2) 1.00 
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Ta!;;!le ~.1 Mean length (cm) of sole in the Kattegat in 
1988 by age and quarter. 

Quarter 

Age 2 3 4 Total 

1 24.550 25.500 
2 23.071 24.393 24.500 24.500 24.082 
3 24.603 26.815 26. 792 16. 169 26.137 
4 26.211 29.852 32.344 26.750 27.924 
5 27.582 30.660 28.848 28.050 28.482 
6 30.250 31.750 28.773 28.631 29.476 
7 31.667 31.500 28.833 32.643 32. 151 
8 28.500 34.500 34.000 33. 147 
9 29.500 31.500 33.500 33.500 32.357 

10 35.500 34.500 31.250 32.227 
11 30.000 29.929 31.500 30.333 
12 37.167 30.500 30.500 33.833 
13 31.500 41.000 38.625 
14 
15 35.500 35.500 
16 
17 
18 31.500 31.500 

Total 26.407 28.782 29.925 27. 191 27.685 
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the VPA. 
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ln VPA = 8.84 + 0.17 In lndex r= 0.59 

o 
IVFS 1- Group Index ( In ) 
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Figure 3.3 Cod - Skagerrak. The IYFS vs VPA 1-group. 
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Figure 6.1 P1aice in the Kattegat. P1ot of VPA 1-group 
vs young p1aice survey. 
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Figure 9.1 Mean numbers of cod 1arvae 
per 30 minutes in 2 m 
ring traw1 (horizonta1 hau1s) 
Apri1-May 1923. 
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Figure 9.2 Mean numbers of p1aice and 
cod per 20 minutes in ring 
traw1 (horizonta1 hau1s) 
March 1959. 
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Figure 9.3 Mean numbers ~f plaice and 
cod below l m April 1983. 
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Figure 9.4 Mean numbers of whiting 
larvae per 20 minutes in 
2 m rinq trawl (horizontal 
hauls) June 1962. 
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