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ABSTRACT 

Tagging experiments have shown that there is a substantial 

migration of young saithe from the Norwegian coast north of 

62°N to the North Sea. Assessments of the North-East Arctic and 

North Sea Stocks of saithe were made assuming that all 1-4 year 

old saithe caught between 62° and 64°N would have recruited to 

the North Sea stock. The new assessments give a decrease in the 

level of recruitment to the North-East Arctic stock and an 

increase to the North Sea stock. The exploitation of the North

East Arctic stock is close to F , whereas the North Sea stock max 
is subject to considerable growth overfishing. Reduction in the 

exploitation of young saithe between 62° and 64°N will benefit 

chiefly the North Sea stock. 

INTRODUCTION 

Migration of fish between areas assumed to represent different 

stocks is a problem both for stock assessments and fishery 

management. In the North Sea region, migration between the 

North Sea and adjacent areas is common, but in most cases the 

data do not giye a sufficient basis for quantifying the migra

tion. In stock assessments migration is therefore usually 

either ignored or the effect of it is eliminated by assuming 
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that the fish in the areas concerned belong to the same stock. 

Neither procedure is satisfactory if there in fact are two or 

more different stocks in the areas. 

In the Saithe Working Group, assessments have been made assum

ing that there is one self-contained stock in Sub-areas I and 

II and another in Sub-area IV and Division IIIa (Anon. 1981). 

However, recent tagging experiments have shown that there is a 

very substantial rnigration of immature saithe from part of the 
o coastal area north of 62 N to the North Sea (Jakobsen 1978, 

1981). This is contrary to the results of tagging experiments 

in the same area in 1955-58 which showed a basically northward 

migration (Olsen 1959, Anon. 1965). The present migration 

pattern may therefore be temporary. However, this pattern 

appears to have been stable at least for 10 years and clearly 

introduces a bias in the assessments. Therefore, assessments of 

the North Sea and North-East Arctic stocks of saithe have been 

made using information obtained from the tagging experiments to 

revise the data bases and thus eliminating at least some of the 

bias caused by migration in the traditional assessments. 

CHANGES IN THE DATA-BASES 

The rate of migration of immature saithe from the Norwegian 

coast to the North Sea is very high just north of 62°N and then 

gradually decreases northward along the coast (Jakobsen 1978, 

1981). From north of the Lofoten Islands (about 68°N) it appears 

to be negligible. If the rate of migration bad been the same 

from the whole coastal area north of 62°N, it might have been 

possible to estimate an emigration rate from the North-East 

Arctic. However, the fact that the rate of migration to the 

North Sea differs between different coastal areas precludes 

this possibility because the geographical distribution of 

immature saithe north of 62°N is not sufficiently well known. 

Thus, it is not known bow large proportion of each year class 

north of 62°N is found in the area south of 68°N from which 

there is a significant migration to the North Sea. If the 
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number of fish of each year class migrating to the North Sea 

had been known, the effect on the North Sea stock might have 

been calculated (Ulltang 1977) but this again requires an 

estimate of the emigration rate from the North-East Arctic. 

An alternative approach to the problem is to assume that all or 

a given proportion of immature saithe caught in an area on the 

Norwegian coast north of 62° would eventually have migrated to 

the North Sea. The Norwegian statistics give landings separate-
o o ly for the area between 62 and 64 N and also for the area 

between 64° and 67°Na The rate of migration to the North Sea 

from the latter area is substantial, but difficult to estimate. 

It is clearly higher from the southern part of this area than 

from the northern part (Jakobsen 1978, 1981) and it is not 

certain that all the fish migrating southward will go as far as 

the North Sea. From the area between 62° and 64°N the rate of 

migration to the North Sea is very high and the low number of 

recoveries north of the tagging area also indicates that re

cruitment to the North-East Arctic spawning stock from this 

area is low. 

Thus, from the assessments it was assumed that all saithe of 
o o ages 1-4 caught between 62 and 64 N would eventually have 

migrated to the North Sea. This represents an overestimate of 

migration from that area. However, this was compensated for by 

not assuming any migration from areas further north. In view of 

the results of the most recent tagging experiments (Jakobsen 

1981) this would seem to represent an underestimate of the 

migration. However, catches of young saithe between 64° and 

67°N have genreally been only about half the level of catches 

between 62° and 64°N and the estimate of migration from the 

southernmost area is therefore most important to the assesments. 

The tagging experiments between 62° and 64°N have been carried 

out on predominantly 2-4 year old fish. The migration of 5 year 

old fish from the area is virtually unknown and as some of the 

saithe mature at this age (R~insch 1976), the 5 year old fish 

remaining in the area rnay join the spawning saithe coming from 
l 
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the north, which also may contribute to the catch of 5 year 

olds in the area. The change in the data-bases was therefore 

restricted to catches of 1-4 year old saithe in the area bet

ween 62° and 64°N which was transferred from the North-East 

Arctic to the North Sea catch-at-age data base. This is equi

valent to extending the area of the North Sea stock north to 

64°N as far as 1-4 year old saithe is concerned, and reducing 

the area of the North-East Arctic stock correspondingly. 

The data bases were changed on1y back to 1970 because of in

adequate Norwegian catch statistics in earlier years. In addi

tion to the Norwegian fisheries, there has a1so been other 

fleets in the area with Germany (Fed. Rep. of) taking the 

highest catches. These inc1ude catches taken at the Halten 

Bank, iae at about 65°N, which could not be separated from the 

others. However, the catches of 1-4 year old saithe are in

significant compared to the Norwegian ones. 

For the assessments, also weight-at-age for ages 1-4 had to be 

adjusted because the young saithe caught in the area between 

62° and 64°N on the average has a lower weight-at-age than the 

averages both for the North Sea and the North-East Arctic. 

Input Fs in 1980 for age groups 5-14 were the same as used in 

the Saithe Working Group. For the age groups 1-4 the change in 

the catch-at-age data required a revision of input Fs. This was 

done by using the same principles as in the Working Group 

assessments. 

RESULTS 

The input catch-at-age and results of the VPA are given in 

Tab1es l-6G The input F-values at 1-4 are lower for the North

East Arctic and higher for the North Sea stock than those used 

in the Working Group. The transfer of catches from one area to 

another do not,necessarily produce a corresponding change in F

levels. However, considering that immature saithe is heavi1y 

fished by purse seiners and to some extent trawlers on the 
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Norwegian coast between 62° and 64°N, it seems reasonable to 

expect that the exploitation rate on the younger age groups is 

higher in this area higher in the rest of the North-East Arctic 

and also higher than in the North Sea. The change from the 

Working Group assessments in the level of Fs for ages 1-4 in 

the historical series, i.e. increase in the North Sea and 

decrease in the North-East Arctic, seems to support this. 

However, the traditional assessments ignore migration and 

therefore do not give "true" levels of F and the comparison is 

not totally relevant. 

The most striking difference from the traditional assessments 

is in the level of recruitment. For the North~East Arctic there 

is a reduction of 24% and for the North Sea an increase of 29% 

in the average of the year-classes 1969-76. However, the sum of 

recruitrnent in the two stocks remains virtually the same. The 

spawning stocks are of course unchanged, all the input data to 

estimate them being the same as in the Working Group. 

Yield calculations based on the 1980 exploitation patterns are 

shown in Fig. l. For the North-East Arctic stock F80=0.95•F , max 
whereas in the Working Group assessment F80=1.18•F . For the max 
North Sea stock F80=1.59•F compared to F80=1.46•F in the max max 
Working Group. The implications of these assessments can be 

sumrned up as follows: 

1. The present rate of exploitation in the North-East Arctic 

stock of saithe is close to F . max 

2. Regulation measures aiming at a further reduction of the 

exploitation (e.g. to F 0 _1 ) or an increase of the spawning 

stock will to a large extent have to be made effective 

north of 64°N .. 

3. The North Sea stock is subject to considerable growth 

overfishing .. 

4. Regulation measures aiming at a decrease in exploitation 

of young saithe between 62° and 64°N will benefit chiefly 

the North Sea stock. 
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