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The fluctuation in the Arcto-Norwegian stock of cod-has been the subject of 
intensive investigations (Sund s Eollefsen and others). These investigations have 
been based mainly on observations of the mature part of the stock~ the skrei. It 
is s however s of considerable interest to extend such investigations to younger age
groups. 

Besides the Lofoten fishery we have another Norwegian seasonal cod fishery~ the 
spring-cod fishery in Finmark during the months April to June" By an analysis of 
length measurements from a series of years Sund has shown that this fishery is 
based on the immature part of the Arcto-Norwegian cod population" 

That the skrei and the spring-cod belong to the same population can also be 
shown by comparing the yield-per-effort curves of the two fisheries. Figure 1 shows 
that there is a difference of 3 to 4 years in the fluctuations of the two curves" 
This is in accordance with the difference in average age of the spring-cod and the 
skrei. 

The age-distribution of samples of cod from the spring-cod fishery is influenced 
by a number of factors, the most important of which are probably the following 
four: 

1) The selection when sampling the catches 
2) The selection by the gear used 
3) The rate of mortality and maturity in the 

spring-cod population 
4) The recruitment of the various year-classes to the shoals 

of spring-cod migrating to the Finmark area. 

The selection by sampling can be excluded by sampling total catches when this 
is possible. 

The dominating gear in the spring-cod fishery is the long-line. The selective 
effect of this gear is probably one of size only. Figure 2 shows typical length
distribution curves of catches taken by trawl and by long-lines at the Finmarken 
banks in May 1953a Probably neither of these represent the true length-distribution 
of the population, but we may assume that the trawl-catch gives us by far the best 
idea of it. For the purpose of determining the brood-strength variations it is, 
how@ver, not necessa~ to know the true size- or age-distribution of the population. 
If the selective effects of the different gears are always the same, it is sufficient 
to compare catches from the same ge8!'" The selectivity of the long-lines in respect 
of fish size is probably conf,~~turG" But if the size/age - relationship in the 
population changes$ the selectivity of the long-lines with respect to age will also 
ehange c Such changes can~ however:; be detected by means of growth studies. 

Changes in the mortality and age at first maturity may undoubtedly lead to 
significant changes in the age··distribution~ Nothing is known of the mortality 
rate at present, but the age at first maturity can be determined in Lofoten. 

Regarding point 4) it mu~~e(resupposed that the recruitment to the spring-cod 
population occurs according to a definite law as a fairly constant peroentage of each 
age-group of the total cod population, and consequently is proportional to the 
strength of the various year-classes~ 



, Several other fac~ors ~y influence the age-disJribution. For instance, there 
seems to be a select~on w~th depth as catches frq~ shallower waters usually contain 
a higher proportion of younger fish than these .from deeper waters ~ This especially 
concerns the three- and fO'.lr-year--old fJ.sh~ and these age-groups have been omitted 
in the following calculations, 

It must also be m..;;:c.-::,loned tha::; in the spring-cod catches there is always some 
intermingling of skrei l-e':J11rning from the spawning migration. These mature fish, 
can, however, be removed :ron the material :i;£ the state of the gonads is observed. 

This reasoning leads to tb,6 ooncep-cion of an average !lnormall! age-distribution 
of the spring-cod~ infl1..:enced mainly by changes in the rate of mortality and 
maturity. By comparing each yeaj,'! s age-distributiorc. with the average distribution 
for a series of years it i3 possible to got an estimate of the strength of each 
year-class in relation tc -'::ho ad~a:}6nt ones" tha-:; is, an estimate of the fluc-
tuations above and belmI the average strength of the year-classes in these years. 
A ohange in this average can not be observed unless the relative strength of the 
year-classes can be l'elatGd to -che yield and the fishing intensi"bJ in the corresponding 
years. 

The yield of the Spc"l:'lg-cod fishe:,,.y is known, The fishing intensity is a 
variable that is depencltm-c 'c.;,pon the nv.:nber of fishermen engaged in the fishery, the 
gears and methods vsod, the ~eather c0nditions s and probably several other less 
important factors, the infh2.ence of -which we have no means of evaluating. The 
influence of the weather conditions has beon omitted in this preliminar,f 
investigationo The gears and methods can be considered as being constant in the 
relevant period. However $ :'cn '(;h$ latest years the trawl has been introduced as a 
new gear in this fishery, and an increasing use of this apparatus may complicate 
futUre calculations~ In the following calculation the number of fishermen has 
been used as a measure of t~e fi&hing intensity~ and accordingly~ the yield per 
fisherman, as a measure of the a0Ulldance~ 

The first period of a~e-observations covers the years 1934 to 1939 and comprises 
a total of 2361 observations.. T~ble 1 shows the yield in kilos per fisherman of 
each year-class in the age-stops 5 to 10 years and the average yield of each 
age-group in the years 1934 -[-;0:'939. Furthermore, Table 1 shows the total yield' 
of each yearclass as a percenta~ of the sum of the average yield in the corresponding 
age-groUps. Rollefsen has for ':J series of years used a similar method in evaluating 
the brood-strength-fluctuationsin the skrei population in Lofoten o For comparison 
his data are listed in Table~, The two sets of data cover the same year-classes, 
but the calculations are not Oa&ed on corresponding average and are, therefore, not 
directly comparable. A more ln~pendent expression of the mere fluctuations of the 
year-classes can be formed by c~lculating the quotients between each year-class and 
the preceding one< These quotients (listed in Table 1) show that the year-classes 
1929 to 1932 fluctuate in almost exactly the same way in the two sets of data. 

Such close agreement is a ,,,b'ong ind:'cation that our observations of the fluc
tuations in the strength of -~:ne year-classes 1929 to 1932 are reliable both in the 
Lofoton and in the ~innmarkerc. macerial c That the strength of these year-classes, 
when rela.ted to the respecttve averages used, are not the same, can be explained 
by the fact that the averages, as has been mBntioned before, do not correspond. In 
the Lofoten material each of the year-classes ~~s been observed during six years~ 
while in the Finnmarken mate~ial the observational period varies from one to six 
years. 

In order to faci1i -::ate the compa!"5_son, one of -the 'IIreliable n year-classes 
1929-1932 can be ~sed as a con@on standard" In Table 1 the strength of the 1930-
year-class in -the Finmarken ca-ta h--;..z been made equal to the Lofoten observation 
and the rest of the B'ir.l!narken data recalculated in accordance with this. The results 
is illustrated in Figure 3,-. The year-clas ses 1929 to 1932 agree closely, while 
as a whole the "Firm:marken year-classe2'11924 to 1928 are smaller than those from 
1933 and 1934 are larger than the lIJ ... ofoten ones". The lack of agreement is in 
itself not unexpected J becEl.use the number of Fil1llIllEtrk; observations of these year
classes are small o The ter.dency of the disagreement is more difficult to exp1ain& 
The relative underrating o~ the earliest year-classes in Finrnark may be caused by 
a change in age at first maturityo According to Rollefsen the average age at first 
maturity of the Lofoten skrei increased abt~ l/~ to 3/4 year in the years 1938 to 
1940. The overrating of i:;he late1:lt year-classes may actually be a sort of under
rating of the same yea:r.--o'Lasses in 10foten; causec. by an increased mortality in the 
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stock of spring-cod, possibly as a result of the heavy increase in the trawl 
fishery in these years o 

There is also some information on line-caught cod from the Spitsbergen-banks: 
a total of 3915 observations covering the years 1937 to 1939& This material has 
been treated in the same way as that from Finnmarken, but as the fishing intensity 
in this area was unknovvn, no measure of abundance has been used when calculating 
the strength of the year-classes. Table 1 shows the strengths of the year-classes 
as percentages of the average 1937 to 1939 and, for comparison with the Lofoten 
material, recalculated with the 193C year-class equal to the Lofoten 1930-year-class. 
The result is illustrated in Figure 3~ In the case of the year-classes 1928 to 
1931 there is seen to be a fair agreement between the calculations from Lofoten 
and Finmark. 

It thus seems possible to obtain a true picture of the relative strength of the 
year-elasses from observations taken in the feeding area of the Arcto-Norwegian 
cod populationo Besides having a sufficient number of age-observations, it will be 
necessary to observe those factors which, in addition to the strength of the 
year-classes, may influence the age-distribution of the samples, such as growth 
rate, mortality rate and age at first maturity. 

As the spring-cod fishery provides us with an approximate measure of abundance, 
observations from this fishery seem to be best suited for these calculations c But 
material from the trawl fishery from all the different fishing banks in the area 
may, besides its specific value, also be of great help in the evaluation of the 
brood-strength variations c For the last few years such material has been collected 
by the research ship !lG o Oo Sarsl1 s and this sampling 'Will be continued in addition 
to the sampling from the spring-cod fisheryn 

As an appendix will be mentioned the preliminary results of the brood-strength 
calculations which are based on observations from the spring-cod fishery in the 
years 1949, 1950, 1952 and 1953 (sce Figure 4)0 It must, however, be emphasized 
that, due to the insufficient materials the columns in Figure 4 only give an 
indication of the relative strength of the year-classes, especially in the cases 
of the year-classes 1939 to 1941 and 1946 to 1948. 

Pig. I. The yield of the spring cod fishery in tons per man and the Lofoten 
fishery- in number of fish per man. 

Fig~ 2. Length distributions of catches from trawl and from long-lines. 
Finnmarken May 1953~ 

Fig. 3. Relative strength of the yearclasses 1924 to 1934 as observed in 
Lofoten 1932-1947, in Finnmarken 1934-1939 and at Spitsbergen 1937-1939, 
cf. Table I" 

Fig. 4. Indication of the relative strength of the yearclasses 1939 to 1948 as 
observed in the spring cod fishery in 1949, 1950, 1952 and 1953. Black 
columns denote most reliable observe.tions~ 
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