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The fluctuation in the Arcto-Norwegian stock of cod -has been the subject of’
intensive investigations {Sund, Rollefsen and others), These investigations have
been based mainly on observations of The mature part of the stock: the skrei. It
is, however, 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 Fimmark during the months April to Junse. 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 alsc be
shown by comparing the yileld-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 Fimmerk arss,

The selection by sampling can be excluded by sampling total catches when this
is possibls,

The dominating gear in the spring-cod fishery is the long-line. The selsctive
effect of this gear is probably one of size only. Figure 2 shows typicsl length-
distribution curves of cabtches taken by trawl and by long-lines at the Finmarken
banks in May 1953, 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,
howevsr, not necessary 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 sams gear. The selectivity of the long-lines in respect
of fish size is probebly conshanb. But if the size/ége - reletionship in the
population changes, the selectivibty of the long-lines with respect to age will also
change. Such cshanges can, however, be detected by means of growbth studies.

Changes in the mortality and age et first maturity may undoubtedly lead to
significant changes in the age-distribution, DNothing is known of the mortality
rate at present, but the age at first maturity can be determinsd in Lofoten,

o)

Regarding point 4) it must é;esupposed that the recruitment to the spring-cod
population occurs according to a definite law as a fairly constant percentage of each
age-group of the total cod population, end consequently is proportiomal to the
strength of the various year-classes.



Several other factors may influence the age-disgribution. PFor instance, there
seoems to be & selection with depth as catches frog shallower waters usually contain
a higher proportion of younger fish than thcse Prom deeper waters. This especially
concerns the three- and four-year-old fish, and these age-groups have been omitted
in the following calculations.

It must also be merticned that in the spring-cod catches there is always some
intermingling of skrei returning from the spawning migration, These mature fish,
can, however, be remcved from the material %f the state of the gonads is observed.

This reasoning leads to the conception of an average "normel" age-distribution
of the spring-ccd, influenced mainly by changes in the rate of mortality and
maburity. By comparing each yeai's age-distribution with the average distribution
for a series of years it is possible %o get an estimate of the strength of each
year-cless in relation tc *the adiacent ones, that is, an estimate of the fluc-
tuations above and below the average strength of the year-classes in these years,
A change in this average can not be observed unless the relative strength of the
year-classes can be related to the yleld and the fishing intensity in the corresponding
years.

The yield of the spring-cod fishery is known, The fishing intensity is a
varisble that is dependent upon the number of fishermen engaged in the fishery, the
gears and methods uscd, the weather conditions, and probably several other less
importent factors, the influence of which we have no means of evaluating. The
influence of the weather conditions has been omitted in this preliminary
investigation. The gears and methods can be considered as being constant in the
relevant period, However; in the labest 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 the fishing intensity; and accordingly, the yield per
fisherman, as a measure of the shundance,

The first period of azs-observations covers the years 1934 to 1839 and comprises
s total of 2361 observations., Table 1 shows the yield in kilos per fisherman of
gach year-class in the age-stops & to 10 years and the average yield of each
age-group in the years 1934 to 939, Furthermore, Table 1 shows the total yield
of each yearclass as a percentage of the sum of the average yield in the corresponding
age~groups. Rollefsen has for iy series of years used a similar method in evaluating
the brood-strength-fluctuations in the skrel population in Lofoten, For comparison
his date are listed in Table 1. The two sets of data cover The same year-classes,
but the calculations are not hased on corresponding average and are, therefore, not
directly comparable. A more Iindspendent expression of the mere fluctuations of the
year-classes can be formed by calculating 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 strong indication that our observations of the flue-
tusbions in the strength of “ne year-classes 1929 to 1932 are reliable both in the
Lofoten and in the Tinnmarken material. That the strength of these year-classes,
when related to the respective averages used, are not the same, can be explained
by the fact that the averagces, as has been mentioned before, do not correspond. In
the Lofoten material each of the year-classes has been observed during six years.,
while in the Finnmarken mabterial the observational period varies from one to six
years.,

In order to facilitate the comparison, one of the "reliable" year-classes
1929-1932 can be used as a common standard. In Table 1 the strengbh of the 1930-
year-class in the Finmarken ca%te hz:z been made equal To the Lofoben observation
and the rest of the Fimmarksn data recalculated in accordance with this. The results
is illustrated in Figure 3. The year-classes 1929 to 1932 agree closely, while
as a whole the "Fimnmarken year-classez"1924 to 1928 are smaller than those from
1933 and 1934 are larger than the "Lofoten ones". The lack of agreement is in
itself not unexpected, because the number of Finmmark, observations of these year-
classes are small. The terdency of the disagreement is more difficult to explain,
The relative underrating o the earliest year-classes in Finmark may be caused by
a change in age at first maturity. According to Rollefsen the average age at first
maturity of the Lofoten skrei increassd abt. l/é to 3/4 year in the years 1938 to
1940, The overrating cf +he latest year-classes may actually be a sort of under-
rating of the same year-ciasses in Lofoten, caused by an increased mortality in the



stock of spring-ced, possibly as a result of the heavy increase in the trawl
Pishery in these years,

There is also soms information on line-caught cod from the Spitsbergen-banks:
a total of 3915 observations covering the years 1937 to 1938, This material has
been treated in the same way as that from Finnmarken, but as the fishing intensity
in this area was unknown, 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, recalcoulated with the 193C year-class egqual 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 bo obtain a true picture of the relative strength of thse
year-elasses from observations taken in the feeding area of the Arcto-Norwegian
cod population. 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. 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 eveluation of the
brood-strength variations. For the last few years such material has been collected
by the research ship "G.0.Sars", and this sampling will be continued in addition
to the sempling from the spring-cod fishery.

As an appendix will be mentioned the preliminary results of the brood-strength
ealeculations which are based on observations from the spring-cod fishery in the
years 1949, 1950, 1952 and 19563 (see Figure 4), It must, however, be smphasized
that, due to the insufficient material, the columns in Figure 4 only give an
indication of the relative strengbh of the year-classes, especially in the cases
of the year-classes 1939 to 1941 and 1946 to 1948,

———— -~ ——

Fige 1. The yield of the spring cod fishery in tons per man and the Ldfoten
fishery in number of fish per men,

Fige 2. Lengbh distributions of eatches from trewl and from long~lines,
Finmmarken May 1953,

Fige 3. Relative strengbth of the yearclasses 1924 to 1934 as observed in

Lofoben 1932-1947, in Finmmerken 1934-1939 and st Spitsbergen 1937-1939
cf, Teble 1.

3

Fige 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 relisble observations,
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SETERSDAL
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