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

Besides the Lofoten fishery we have another Norwegian sessonal 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 immsture part of the Aroto-Norwegian cod population,

That the skrei and the spring-cod belong to the seme 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 & 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 ussd

3) The rate of mortality and maturity in the
spring-cod population

4) The recruitment of the various year-classes toc 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
effeoct 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 Firmarken
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
ides of it, For the purpose of determining the brood-strength variations it is,
howewer, not necessary to know the true size- or age-distribution of the populatiocn,
If the selective effects of the differecnt gears are elways the same, it is sufficient
to compere catches from ths sams gear. The selectivity of the long-lines in respect
of fish size is probably conz%ant, But if the size/ege - relationship in the ,
population changes, the selsctiviby of the long-~lines with respect to age will also
ehange. Such changes can, however, be detected by means of growth studies,

Changes in the mortality and age at first maturity may undoubtedly lsad 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 lLofoten.

Regarding point 4) it mnsgeé;esupposed that the recruitmsnt to the spring-cod
population occurs sccording to a definite law as a fairly constant percentage of each
age-group of the total cod population, end consequently is proportionsl to the
strength of the various year-classes.
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Several other factovs may A the ubior, ¥or instance, ther
seems to be a selecticn with 403*1 ar calts ower waters usuelly contasin
a higher proporticn of younger figh then ever watsrs. Lhis especially

concerns the three- and four-yecr-old fizh, and + age-groups have bpeen omitted
in the following calculaticns.,

“ches there is always some
ticon, These mabture fish,
e of the gonads is observed.

It must also be mentioned tha®t in the spring—ccd ¢
intermingling of skrei rciturning frown She s

]

can, however, be removed Irom the material

This reasoning leads %o the concertion cf an average "norwal" age-distribubion
of the spring-cod, influensed mainly by changes in *he rate of morsaiity and
maturity. By comparing 320 h year's age-disbributicn with the average distribution
for a series of years it is possible fo get an estimate of Thoe strsngth of each
year-class in relation to “he adjaccnt ones, that is, an estimats of the fluc-
tuations sbove and balow *the average strength of Jke year-classes in these years,
A change in this average can no% be observed unless the reiative strength of the
year-classes can be related to she yield and the fishing intensity in the corresponding
years,

The yield of the spring-cod fishery s kuown. The fishing inbonsily is a
varisble that is depsndent upon % er of Yishiermon engaged irn the Zishery, the
gears and methods used, The weathsr conditions. and probably several other less
importent factors, the ‘nPLLu*,e of which we have no m2ens of svaluating. The
influence of the weather conditicrs hac beon omitted in this preliminary

odzs can be ccnsidereld as being constant in the

investigation. The gears ard :
relevant period., However, in thso izisst years Thas travl heos beey introduced as a

new gear in this fishery, and an increasing use of this apparatus may complicate.
future ecalculations. In the following calzulation the number of fishermen has
been used as & measure of the fishing intensity; and accordingly, the yleid per
fisherman, as a measurc of the abundance.
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The first period of agzs-observations covers the years 1934 to 1939 and comprises
a total of 2361 observations. Table 1 shows the yield in kilos per fishermen of
esach year-class in the age-s%eps 5 to 10 years and the average yield of each
ege-group in the years 1934 to 1939. Furthermore, Table 1 shows the total yield
of each yearclass as a percentags of the sum of the average yield in the corresponding
age-groups. Rollefsen has for a seriss of ysars used 2 similaer method in evaluating
the brood-strength-Iluctuations in the skrel population in Lofcten. For comparison
his data are listed in Table 1. Ths two sets of data ccver the same year-classss,
but the calculations are not bassd on corresponding average end are, therefore, not
directly comparable, A more independent expression of the mere fluctuations of the
yoar-classes can bc formed by calculeting the quotients between sach year-class and
the preceding one. Thess qguotients (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 s 2 strongz indicaticn that our cobservations of the fluc-
tuations in the strength of the year-classss 1529 to 1632 are resliable both in the
Lofoten and in ths Tinmmarken meterial., That “the strength of these year-classes,
when related to the respective averages used, are nos the same, cen be explained
by the fact that the averages, a&s kas been montioned befcre, do not correspond. In
the Lofoten material eecch of the year-classes has been obgorved during six years,
while in ths Finmmaxlon material %he observationnl pericd variss from one to zix
yoars,

In order to facilitats t riscn, oxni Yroliable™ year-classes
1929-1832 can be used as a common szandard. In Table I the strength of ths 1930-
yoar-class in the Pirmarken dats has been made equal to %he Lofoben cbservation

and the rest of the Fimmerken dota recalovrlifed in accordance with this. UThe results
is illustrated in Figurs 3. The yeer-clacses 1929 to 1972 agrue ciosely, whils

2s a whole the "Fimmarken year-classes"i924 %o ‘928 are smaller then tnose from
1933 and 1934 are largoer than the "Lofoten ones¥., Ths lack of agreement iz in
itself not unexpected, because the murber of Flnnmark: observetions of these year-
classes are small. The tendency cf the disagreement is more difficult to explein.
The relative underrating of the earliest year-classes in Pinrark may be caused by

a change in age at first maturity. According to Roilefsen the averags age at first
maturity of the Lofoten skrsi incroased ebt. 1/2 “c 3/4 yaar in the years 1838 to
1940. The overrating of the labost year-closses rmay octuslly g o Sore ol
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stock of spring-cod, possibly as a result of the heavy increase in the trawl
fishery in these years.

There is also some information on line~caugh® cod from the Spitsbergen-banks:
a total of 3915 observations covering the years 1937 to 1939. This material hes
been treated in the same way as that fror Finmmarken. but as the fishing intensity
in this area was unknown, no measure of abundancs has been used when calculating
the strength of the ysar-classes. Table 1 shows the strengths of the ysar-classes
as poroentages of the average 1937 tc 1639 and, for comparison with the Lofoten
material, recalculated with the 1930 year-class equal to the Lofoten 1930-year-class,
The result is illustrated in Figure 3, 1In the case of the year-classes 1928 %o
1931 there is seen to be a fair agieement between the calculations from Lofobten
and Finmark,

It thus seems possible *o ob%tain a true picture of the relative strength of the
year=0lasses from observations taken in the feeding area of the Arcto-Norwegian
cod population. Besides having a sufficient numbsr 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, mortaliby 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 bs best suited for these celculations. But
material from the trawl fishery from all the different fishing banks in the area
mey, bosides its specific value, also be of great help in the evaluation of the
brood-strength variations. For the last few yoars such meterisl has been collected
by the research ship "G,0.Sars™, and this sampling will be contimued in addition
to the sampling from the spring-cod fishery.

As an appendix will be mentioned the preliminary results of the brood-strength
calculetions which are based on obgervations from the spring-cod fishery in the
years 1949, 1950, 1952 and 1953 {sec Figure 4), It must, however, be emphasized
that, duc to the insufficient material, the columns in Figure 4 only give an
indication of the relative strengbh of the year-classes, especially in the casss
of the year-classes 1939 to 1941 and 194€ to 1948,
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Pig. 1. The yisld of the spring cod fishery in tons per man and the Lofoten
fishery in number of fish per man,

Fig, 2, Leongth distributions of cstches from trewl and from long-lines,
Finmmarken May 1953,

Fig., 3. Relative strength of the yearclassss 1924 to 1934 as observed in

Lofoten 1932-1947, in Finnmarken 1934-1939 and at Spit -
oo mon 2932 B pitshorgen 1837-1939,

Fig, 4, Indicatiog of the relative strength of the yesrclasses 1939 to 1948 as
observed in the spring cod fishery in 1949, 1950, 1952 and 1953, Black
columns denote most reliable observetions,



Table 1.

Spring cod fishery. Yield in kilos per fisherman of each year-class at the
available ages in the interval 5 - 10 years, and the total yield as per cent
of the average in the years 1934-1939 compared with observations (rom
Lofoten (Rollefsen) and Spitsbergen.

Finnmark. Yield :n kilos per fisherman é Pinnumark ?E Lofoten ? Finnm. ; Spitsbergenf
5-10 years | 813 years ; ryg&}o.? ___A4-11 years

Year /Age 5 5 7 8 9 10 || % of fQuot. 1925 ; % oof | Quot. o:l;x;,{i % of 1930 |
m_.?}fff et —— ; averng811924 ctec, Caverage ! 4%; @ averages equgi,

1924 80 16 L a4 f 34 l 1,18 18

1925 39 44 37 1,22 () 2,00 41

1926 187 63 ;52‘ 45 0,01 f 80y s 50 5

1927 233 165 80 43 | 41 1,908 é 100 ,’ 116 5 =8

1928 428 342 509 173 71 81 1,64 ’, s, 90 a1

1979 575 468 1177 471 315 105 185 | o, | 150 Lan 14w ’ 129

1930 495 1001 909 754 346 162 } ’5:;; 181 m 181 H 145

1931 64 374 664 322 Ho72 t 0,95 78 Z)EE 50 H 58

1932 128 360 579 57 ; 2 51 74 1.6z ; 75 1’ 98

1933 517 1029 | 155 0,93 | 120 0,91 173 ii 90

1934 466 144 r L1 R 120
Average 324 813 651 401 169 51




hverage sizes within the market categories and whole landings

merk.cat, 507 mark.cet, 50% mark,cat.
I select. 11 select, I11
cm, kg. cm, kg, om, kg, em, kg, cm, ke,
Gadus callarias (S 83,0 4,94 72,8 5,7 63,7 2,23 59,5 1,9 41,0 0,62
(v 87,6 4,98 78,7 3,7 68,2 2,33 56,8 1,3 57,5 1,23(extra 1
115 1z
" aeglefinus (S 59,9 1,69 56,5 1,46 51,7 1,05 52,3 1,18 43,5 0,66
. market.category V:
(N 68,5 2,66 62,9 2,28 58,5 1,60 50,1 1,17 47,6 0,92
" merlangus %S 42,0 0,56 ————> 32,8 0,26 - - - -
N - - - - - - - - - -
" virens 85,0 4,48 75,2 5,24 68,2 2,11 57,8 1,40 50,6 1,18
" pollachius 72,1 2,62 66,1 2,5 57,6 1,47 - - - -
Molve molve 108,4 5,69 70,5 1,7 57,7 1,11 154——————- 55,8 0,84
" bYbyrkelange 99,3 3,46 64,9 0,71 59,6 0,76 - - - -
Merluccius merl, 88,4 3,43 82,7 3,8 70,3 2,02 68,1 2,2 51,1 0,92
Brosmius brosme - - - - - - - - - -
Sebastes marinus 45,2 1,35 36,5 0,72 35,8 O,62(S.vivipars 25,8 0,31
Anarrhichas lupus
(s 69,2 2,71 61,1 1,81 47,7 0,83 - - - -
' + minor (N 87,7 65,56 67,6 2,49 62,5 1,78 - - - -
Lophius piscato- . .
rius 95 R 68 5,3 64 3, < 44 1,0
Cyeclopterus lumpus - - - - - - - - - -
zgigia gurn. * occasionally catvgory "large"™ mainly with Tr.corax
Trachinus druco - - - - - - - - - -
Plsuronsctes (s 47,9 1,12 50,7 1,23 40,8 0,67 40,1 0,55 33,7 0,38
( market catagory Vi 2%,2 0,13) living plaice mostly cat.IV:
platessa (N mark.cat . IIIs 49,5 1,30 44,9 1,03 mark,cat, IIL/IVz
" limanda 31 0,29 - - 24 0,15 - - - -
" Plesus 38,9 0,55 35,7 C,44 31,6 0,30 29,9 0,27 27,4 0,21
" cynoglossus 45,2 0,60 44,7 0,59 39,4 0,38 37,4 0,31 32,6 C,20
"  micro- a
9 6 ,3 - - - -
cephalus 37, 0,56 35,0 0,45 30, 0,32
Solea wvulgaris 35,5 0,39 36,0 0,44 30,2 0,24 30,0 0,24 27,5 0,16
Drepanopsstta plat, - - - - - - - - - -
Lopgorhombus 48,8 0,87 44,0 0,68 35,6 0,38 - - - -
'§i§§251055“3 hiepoygg 8 38,5 117,5 18,2 82,5 6,1 73,1 3,7 58,5 1,98
R?inha?dtius similer to the roregeing
hippogloss. >
Scophthalmus mexim.64,9 6,10 81,6 2,6 52,5 2,% 47,3 2,0 43,8 1,62
(market category V:
Rhombus laevis 55,1 2,48 50,8 1,86 48,5 1,32 39,3 0,80 31,3 0,39
(market category Vs
Scamber scombrus 40 ¢,8 37 £, 33 0,28 <o 28 0,13
Oreynus thymnus - - - - - - - - - -
Inja sep. 04,9 5,87 92,0 4,35 84,6 3,20 - - - -
Acinthias wulg, - - - - - - - - - -
Isuis cornubious - - - - - - - - - -
8 = 8Gtharn region, meinly ¥orth Sen,
N = KoTbarn razions,
An AYTOW L. that one market catogory not sxtsnds beyond the size rangs of

tho neighbO-ing one,

+) Averages f017.51and and Barents Ses separated.



2nd aerage sizss of_?’.\% selection 1929 -~ 1538,

5% rark.cal. whole landings 50% mark. selection
sqlect__:__ w —
—— o1, kg.  om, kg. ei. kg, cm. kg,
L 35,1 0,37 49.1 1,48 34,2 0,33 +)
reo 78,5 3,63 45,6/6C,9 1,2/2,0
73,5 0,87 38,1 0,43
37,6 0.43 29,6 0.1¢ 30,5 0,23 22,5 0,10 )
40,1 0,58 39.5 0,49 58,5 1,82 38,3 / 42,2 0,51/0,64
- - - - 33,7 0,29 23 0,08
- - - - 46,4 0,80 45,0 0,69
- - - - 80,9 3,91 45 0,8
- - - - 65,5 2,02 " 3
- - - - 94,3 4,52 > 50 0,8
- - - - 93,5 2,88 > 60 0,7
. - - - 58,0 1.28 35 0,3
- - - - 59,6 2,02 40 0,7
{extra large:70,4 5,12 41,2 1,28 32,4 0,5
- - - - 62,0 1,73 38 0:4
- - - - 70,5+89,6 2,4+2,6 50 1,0
- - - - 79 3.8 40 0,8
- - - - 44,0 %.81 - -
22,3 0,20 20 0,08
5 - - - 26,3 0,11 20 0,08
33,7 0,35 28,5 ¢,20 ‘
25,9 0,16 27,8 0,21 24,5 0,14
35,1 0,43 27,5 0,58 28 0,28
- - - - 25,0 0,186 22 0,14
- - - - 30,6 0,30 24 0,15
- - - - 37.3 0,35 24,0 0,07
- - - - 25,0 0,49 24 0,16
25,5 0,14 24,3 0,12 30,9 0,25 25 0,13
- - - - 42,0 0,72 35 0,6
- - - - 36,4 0,48 25 0,12
56,8 1,2C 44,3 1,05 87,9 3,24 30 C,31
56,8 2,18 " "
42,0 1,4 28.9 1,22
30,8 0,85 28,4 C,34) 48,8 2,22 24 0,27
3,9 0,86 27 0,25
<..____._ z3 0,18) 20,5 G,78 " "
= - - - 32,2 0,28 - -
- - - - 281 230 - -
- - - - ag,8 2,78 50-75 0,9 - 2,5
‘. - . 87,4 G,E8 40-80 0,17~ C,8
- - - - Z17 B8C - -



SETERSDAL

m— SPRING COD FISHERY. T R
Tons E COD FISHERY. TONS PER MAM

6. wemcenw LOFGT~FISHERY NUMBER OF FISH BER MAM

TROUSAND FISH

20
-6
-2
L -
Rt
+ -8
)
.-
-4
IO 1915 K20 925 K930 1935 1940 1945 1950
Fig. 1.
PE2 10000
600"
500-
S S TRAWL
400~
i LONG LINES
300-
200-
100~
o N s -’““-'*"*;:._f s
30 40 SO 60 70 80 90 !00 HO 120 130 cu
Fig. 2.
%
200 [@ seirseences
B rnooam
.50 B .croren E
100~ §
so :_5
o E

1824 1925 4926 1927 195 1929 193p 1831 1932 1933 raze

Fig. 3.
%
200~
1SO-

100~

[+

1939 -40 -4! - 42 -43-44 - 45-46 - 47 -48
Fig. 4.



	Seite 1 
	Seite 2 
	Seite 3 
	Seite 4 
	Seite 5 
	Seite 6 
	Seite 7 

