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The fluotuation in the Aroto-Norwegian stock of eod has been the subjeot of 
intensive investigations (Su.nd, Rcllefsen and others). These investigations have 
been based mainly on observations of the mature part of the stock. the skrei. It 
is, however, of eonsiderable interest to extend suoh investigations to younger age
groups. 

Besides the Lofoten fishery we have another Norwegian seasonal eod fishery~ the 
spring-eod fishery in Finmark during the months April to June. By an analysis of 
length measurements from aseries of years Sund has shown that this fishery is 
based on the immature part of the Aroto-Norweg1an eod population. 

That the skrei and the spring-ood belang to the same population oan also be 
shown by eomparing the yield-per-effort eurves of the two fisheries. Figura 1 shows 
that there is a differenee of 3 to 4 years in the fluetuations of the two curves. 
This is in aeoordanee with the differenoe in average aga of the spring-eod and the 
skrei. 

The age-distribution of samples of eod from the spring-eod fishery 18 intluenoed 
by a number of faetors, the most imp0rtant of whioh are probably the following 
four: 

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

spring-eod population 
4) The reeruitment of the various year-olasses to the shoals 

of spring-eod migrating to the Finmark area. 

The seleetion by sampling ean be exoluded by sampling total eatehes when this 
i8 possible. 

The dominating gear in the spring-eod fishery is the long-line. The selaotive 
effeet of this gear is probably one of size only. Figure 2 shows typieal length
distribution curves of eatehes taken by trawl and by long-linss at the Finmarken 
banks in May 1953, Probably neither of these represent the true length-distribution 
of the population, but we may 8.S6UJDe that the trawl-catch gives us by far the best 
idea of it. For the purpose of determining the brood-strength variations it i8, 
hOW0ger. not necessary to know the true size- or age-distribution of the population. 
If the selective effects of the different gears are always tha same, it 18 suffio1ent 
to compare catohas from the same gea~e The selectivity of the long-11nes in respeot 
of fish ahe i8 probably eona~o"nt" But if the size/aga - relationsh1p in the 
population changes" the seleotivity of the long-lines with respeot to age will also 
change. Sueh changes can, howavar 2 be detected by means 01' growth stud.ies. 

Changes in the mortality and age at first _turity may undoubted.ly lead to 
significant changas in tha aga-distribution. Nothing 18 known of tha mortality 
rate at presant" but the aga at first maturity can be determined in Lofoten. 

'be/ 
Ragarding point 4) it must presupposed that the recruitment to'the spring-cod 

population oceurs acoording to adefinite law as a fairly eonstant perceDtage of each 
age-group of the total cod population, and consequently is proportional to the 
stl"ength 01' the various year-elasses. 
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Several other ::.~ac-!::0"s LL .. :! :"r"'::;.,-:e:~:;,3 the a;e-eü G~·~:-:Lb".lt:"('L, ?:>r lEstanoe, there 
seems to be a seler;t~.c::l vr5,t:~ J.()"?+:'l ac cs.':r,!,>,cs :'1';:':1 srJ.8:'::'o![Q!' -,;at8::'s u3',l8.11,r cO:ltain 
a higher propor-::;i0n of yo:mge::' ±':"1::h i:;han ':~1:>:" 2'Y0'~ ,:'.!38:;;er wa"'3:'8. '~his e'~pecially 
concerns the three- and fO':!'-yef .. r-old ±'~.3ho o.nd. -i-hesci age-[:."lJups h3.ve oeen om:.tted 
in the following co.lc,-,la'ciccls, 

It must al so be m3n~ionüd thai-:: :.n the spr~.ng-c.cG. ::;a~~hes -i~he,-"e is always some 
intermingling of skrei :·c:~'\.::.rn5.ng fr::J:rl -ehe spa"\"iling ID"',g-~8.i~:.on., 'ihese matt,re fish, 
oan, however, be ::-'em'Jved i'i'O:n the Da-:;erial ~.f": 3he "tate of ",:;he go:nads is observed ~ 

This reasoning leads t:~ ,~h') CO::lcer:-::"o::l cf an aver'o'ge ~1r:ol'L1B.l ,. age-distrib'.ltion 
of the spring-ccd, infh'el1lJod ;nai:dy 'cy changec in ",:;he rate o~ mor:;a:;'ity and 
maturity. By compar:i.l1g '38.'Ji:1. ycar' s age-d5.stribu-l::,icn with "ehe average distribution 
for aseries of :;raan it is possi.ble to got an. Gstirr.ate (lf tho st!"8ngth of each 
year-class in relation to "·!:.c 3djacc:::J.-I; ones, t1:J.at is. an estimat3 of' -::he fluc-
tuations above Emd bCllm. -'::~-;,e a-,-eragG s+'rength Gf -the year-cla'lses :,n t1:J.ese years, 
A change in this ave:.--aße car.. n')~ 'oe obE'cr-:;ed unless the relat:'ve stre::1gth of the 
year-classes can be l'ela·ced. to ':.ho yicld and -I;i:1.e :'ishing in'censity in +':he corresponding 
years, 

The yield of the sp:~ing>~()Q fishe~.:-- :".8 k~own, T:-le fishi:::J.g intcnsi':;Y is a 
variable that is dependen"':;\lpon -'~:'1G n:)!]:]:',;;::: of ::' ~.[jLelo:::'3!-: engageci in th2 i'].shery, the 
gears and methcds '.lscd.. ~;he wcathe::, cO:1.<':l·CL'.J:r:.S 8.::ld p:::-6bably sevenü other less 
important factors, the :'n:E'l'l,,'snce 0:::' "\':1.:'ch wo ha"TG no """"ans 0:':' o-J'aluatiniS~ The 
influenoe of the weather 3cnd::'~;ilJ:~3 h,,::: b80n orili-::~oc. in thi" preli:ninar'.{ 
investigationc Thc gaars ar.:l rL.::'lO::l.'; can be ccnsi.de:"cj as being constflnt in the 
relevant period • HOViever:, "~on :~1:1e l..~:'; . .} "I+: y"a::-s "':.he t,:'a:d b:,s ':.>eel~ intC'cduced as a 
new gear in this fishe~J. and an i.nc:::-easing use of this flpparatus mP_y complicate 
future oaleulations- In ':,;he foHow:'ng co.10tÜation ~he munber cf fishernen has 
been used as a measure of tho f:,s:1in;; intons:.ty, and 8.0cor0.lnglYJ -(ehe yie:c'!. per 
fishennan, as a measure of the ab'J.nda"1.ce 0 

The first period of age-obse::>vat::'ons covers the years 1934 to 1939 and comprises 
a total of 2361 observations"- Table 1 shows thc y::'eld in kHos per fishermRn of 
aach year-elass in the age-c;tops 5 to 10 years und the average yie1d 0:' each 
age-group in the years 1934 to 1939, F\lrthermore) Tablo =- shows the total yield 
of each yearclflss as a por0ontagü of the S~~ of +'he average yield in the corresponding 
age-groupso Rollefs8n has for e. seriöS o~ yefl;:'s used a similar method i::l evaluating 
the brood-streng~1.-f1uctuations in the skrai popula+:ion in Lofoten o For compad.son 
his data are listed in Table 1, Th9 two .Jets of date. cover tho same year-clussos, 
but the calculations are :10t based on co rresponding average and are, 'cherefore I not 
directly comparable~ A Bore independent expression of the mere ~luctuations of the 
year-classes can bo formed by calculating the quotionts between Gach year-class and 
the precading ona~ These quotients (li"ted in Tab:;'e I) show that the year-classes 
1929 to 1932 fluetue.te in almost exact1y the saBe ~~y in the two sets of date.. 

Such elose agreement ~.s 1? stronG indicuticn that 01.11' observations of the fluc
tuations in the strength of -I;he year-classGs 1929 to 1932 are reliable both in the 
Lofoten and in the :::'inn.-narken ;na"te':-ial, That -:'ho strength of -these year-classes. 
when related to the rospectiva a~eragos usod, are n~~ the same, can be exp1ained 
by the faot that the ave:agos. as has been muntioned hefero, do not correspond. In 
tha Lofotenmaterial el'.oh of "eho year-01asse", r.as be,m obsGl-,;ed dU!"ing six ~Tears, 
while in the Finnrr.a:;ken Ill':lterial ~h0 observation,,-l porioe. y!',ries f::>om one to dx 
years. 

In order to facilitata the COll1pclr:'scn, (mo cf +:;ho tLreliab'_e" year-'.üasses 
1929-1932 ean be used as a common 3~~dard. In :able : the strength of ehe 1930-
year-class in the Fi17Jarken data has been made equal to +:he Lofoten observation 
and the rest cf the :&inTI1Etrken dc.ts recalcpl:cted in a,~co:4dance with th:'s.. ',;:he results 
18 illustrated in Figura 3 'i he year-cla:: ses 1920 'co ::'9:'.2 agr0e eiosely, whila 
as a wholo the "Fill!1Il1P.rken year-claSSG::i':1924 to 1928 are smuller than t:1050 from 
1933 and 1934 are larger thfln tne l!Lofoten ones!:. 'fhe la-:.k cf agreement is in 
itself not unexpected" because the !lUlI'.ber of Fir.!l!llür:':, ocser--rat:lon13 of these year
elasaee ara smnll c The tendency cf ~he disagr.eement is more difficult to erplaine 
The relative underrating of tha e&rlio~c yen~-e:aases in Finrrn!"k may oe eaused by 
a ehange in aga at first macurii:y 'i According t.o RollcfsGn the average aga at first 
mntur1ty of the Lofoten skrai incroased abt, 1/2 ,,"0 3/4 year in the Y0a:!'s 1938 to 
1940 e The overrating of tho lntest Y0ar"'cl asses Jr-ny o.-:?tmülv ',-" " " r ," .. 



stock of spring-cod, possib1y as a resul-: of thG heaVJr inorease in the trawl 
fishery in these years c 

There is also some ini'orr.atiol"_ on :'ir.e-cnugh"t cod from the Spitsbergen-bllnks: 
a total of 3915 observations oovering the years 1937 to :939~ This ~teria1 has 
been treated in the same way as that fror'_ Fin:n:r.lf' .. rken, nut as the fishing intensity 
in. this area was unknown, no mGaE'J_:~e of a1:J .... mc~anc3 has been used whon calculating 
the strength cf tha year-classes~ ~ab1e:' shows the strengths of the year-c1asses 
as peroentagos of the average 193'7 tc 1839 und, for eomparison with the Lofoten 
material, reca1culated with tho 193C yea~-elass eq~al to the Lofoten 1930-year-class. 
Tho result is il1ustrated in Figure 3, In the ease of the year-classes 1928 to 
1931 thera is seen to be a fai::- agl'eement between the calculations from Lofoten 
and Finmn rk. 

It thus 6eems possible -l:co 'J";,;-::ain a t!"Ue p5.cture of the relative strength of the 
year-olasses from observations taken in the feeding area of the Arcto-Norwegian 
eod population~ Besides having a sufficient n~mber of age-observations, it will bo 
necessary to observe those faetors which, in addition to the strength of the 
year-classes. may inf1ueneo the age-distribu'cion of the samples. such as growth 
rate, mortnlity rate and aga at first maturity. 

As the spring-eod fishery providos us with an approximate measure of abundance, 
observations from this fishery S8em to be best suited for these calculations ,. But 
material from the trawJ. fishe:::-y froUl all the d5.fferent fishing banks in the area 
may. besides its speeifie va1ue. also be of great holp in the evaluation of the 
brood-strength variations c For the last fow yoars such material has been col1ected 
by the research ship IIG.O o Sars:1

, and th:'s sampling will "oe cantinued in addition 
to the sampling from the spring-ead fishery~ 

As an appendix will be ment:'oned the prelDninary results of the brood-strength 
culculations which are based cn observations f~om the spring-cod fishery in the 
years 1949, 1950, 1952 and J.953 (800 Figure 4)0 It must, however, bo emphasized 
that, duo to the insufficiont material~ the calumns in Figure 4 only give an 
indieation of the relative strongth cf the year-e1asses, especia1ly in the cases 
of the year-elasses 1939 to 1941 and 1946 to 1948, 

Pig. 1. The yield of the spring cod fishery in tons per man a.nd the Lofoten 
fishery in number of fish per man. 

Fig. 2. Length distributions of catches from trawl and from long-lines. 
Finnmarken May 1953 0 

Fig. 3. Relative strength of the yearelaSB6s 1924 to 1934 as observed in 
Lofoten 1932-1947, in Finnmarken 1934-1939 and at Spitsbergen 1937-1939, 
cf. Tabla 1 0 

Fig. 4. Indication of the relative strangth of tho yearc1asses 1939 to 1948 as 
observed in the spring eod fishary in 1949, 1950, 1952 und 1953. Blaok 
columns denota most re1iub1e observations, 



Table 1. 

Spring cod fishery. neld.in kilos per fisherman or €lach year-e1a:,ls nt the 
available ages in the interval 5 .- 10 years, and the total yield !1S per cent 
of the average in the years 1934-1939 compared wi th observations fNm 
Lofoten (Ro11efsen) and Spitsbergen. 

-----------------------r----------~----------.-----I-, ------., '\l/J 

Yield :n kilos per fi sherman FinruM\rk Li/roten Finrur.ark. Fhllm. spitsbergen 
renala. 4-11 years 5-10 years I 8--1:5 vear3 
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Average sizes within the market oategories and whole landings 

mark.cat. 
I 

om. kg. 

Gadus oallarias (8 83,0 
(~ 87,6 

" aeglefinus 

" merlangus 

" virens 
n pollachius 

Malve. mol'V'8. 

(s 59,9 
( 
(N 68,5 
{S 42,0 
~N -

85,0 
72 ,1 

105,4 
99,3 
88,4 

4.94 
4,98 

1,69 

2,66 
0,56 

4,48 
2,62 
5,69 
3,46 
3,43 

50/0 
select. 

mark .cat. 
II 

cm. kre 

73,8 
78,7 

56,5 

3,7 63,7 
3,7 68,2 

1,46 51,7 

62,9 2,28 58,5 
---->~ 32,8 

75,2 
66,1 
70,5 
64,9 
82,7 

3,24 68,2 
2,;; 57,6 
1,7 57,7 
0,71 59,6 
3,8 70,3 

2,23 
2,33 

1,05 

1,60 
0,26 

2,11 
1,47 
1,11 
0,76 
2,02 

5010 
select. 

om. kg. 

59,5 1,9 
56,8 1,3 

rnark.oat. 
III 

cm. kg:. 

41,0 
57,5 

0,62 
1,23(extra 

115 U 
52,3 1,18 43,5 0,66 
market.oategory V: 

50,1 1,17 47,6 0,92 

57,8 1,40 50,6 1,18 

< 55,8 0,84 

68,1 2,2 51,1 0,92 
" byrkelange 

Merluccius merle 
Brosmius brosma 
Sebastes marinus 45,2 1,35 36,5 0,72 35,8 0,62(S.vivipar. 25,8 0,31 

Anarrhichas lupus 
(8 

+ minor (N 
• Lophius piscato

rius 

69,2 
87,7 

95 

2,71 
5,55 

4,1 

61,1 
67,6 

68 

1,81 
2,49 

47,7 
62,5 

64 

0,93 
1,78 

3,0 < 44 1,0 

Cyclopterus lumpuB 
Trigla gurn. + 

corax 
oocasional1y catogory "large" mainly with Tr.corax 

Traohinus drHCo 
P1euronoctes (s 47,9 1,12 50,7 

( murkst oategory VI 
p1atessa (N mark .oat.III. 

n 

" 
" 

limanda 31 0,29 
flesus 38,9 0,56 
cynoglossus 45,2 0,60 
micro
cephFllus 

37,9 

Solsa vulgaris 35,5 
Drepanopsetta plat. 
Lepidorhombus 
whiff. 

48,8 

~Hippog1ossus hiPPoI76,8 
,gloss. 

0,56 

0,39 

0,87 

38,5 

35,7 
44,7 

35,0 

36,0 

117,5 

1,23 40,8 
23,2 
49,5 
24 

C,44 31,6 
0,59 39,4 

0.49 30,6 

0,44 30,2 

c,68 35,6 

18,2 82,5 

0,67 
0,13) 
1,30 
0,15 
0,30 
0,38 

0,32 

0,24 

0,38 

6,14 

similnr to the t'oregcir.g Reinhardtius 
hippogloss. 
Soophthalmus maxim.64,9 

Rhombus laevis 55,1 

Soon:oer scombrus 40 
Orcynu~ thyn!'.us 
!~ja 8ep~ 104,9 
AC'nthias vulg. 
Isu"ls oornubious 

6,10 

2,48 

0,6 

5,67 

51,C 

50,8 

2,6 

1,86 

52,5 2,50 
(market 

45,5 1,32 
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31 C,4 33 0,24 

3,20 

40,1 0,55 33,7 0,38 
living plaics mostly cat.IV: 
44,9 1,03 mark.cat. I I I/IV: 

29,9 
37,4 

0,27 
0,31 

30,0 0,24 

73,1 3,7 

47,3 2,0 
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39,3 0,90 
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« 

27,4 
32,6 

27,5 

;:i8,5 

4:3,8 

31,3 

28 

0,21 
0,20 

0,16 

1,98 

1,62 

0,39 

0,13 

An arrow n. ,:,:: that one market catugor; not exter.ds beyond the size range cf 
tho neighbQ\'~ing one. 

+) Averages fOlIceland and Barents Sea separnted. 
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