
1\ I I)' C" lVI~ 1953 \V 0.,(:. Conseil Intarnatio:n<:J PO\::" . .8XPl.0.('C, c.~. qu 
de la Mer Special Scientific Meeting. 

liThe Cod It < 

Alf Th:mno"1Ji.g 0 

In the coastal waters of f;out:"lern Nol'"V'rs.y -t~8 fL3hermen distinguish between 
three different types of ced. 

The 1!dyptorskll Ihring in deep 718:(;01' :in t',le f-; crrls 2nd in the skjcergard~ and 
especially oD.tside the coastc.l -t) c.nk 2 , 

The "taretorsktt is li v~_ng in the shal2.ow 'wa:ters of the skjcergard. 

Tbe "fjordtorsk" lives :'n the shallow INuters or the fjords and in narrow 
sounds. 

The characters used by the fishorr1ler.. to· separate the different types are 
colour and body pl'oportions < ':':'hose ch8.:r-''l(;tors <:1:;:'8: havre-vel', influenced by the en
vironments and rate of grow-Gh., The d:':'ferent types :cr:a:T be phenotypes 0 But we 
!!lust also take into consideratic:::l that genot.ypical factors may come into the problem. 
The possibili ty e:dsts that. the yc:mg of the d.eep-sea cod. will seak the deep layers, 
and grow up to a deep-soa cod~ .f.:>:J.(! the YC-villg of the littoral cod will prefer the 
littoral region. That q\1estion c aIL.1. at, l1.o'NEfver; ~e discussed on the basis of the 

. material at ha:'ld~ 

The investiga.t~ions referred to here will sl,ow that the population of cod in 
the skjmrgard diffe;~ in several ways f'~om the cod in the fjords 0 And the population 
in one fj ord di.ffers from that :i.n ~:mothor~ As to the deep .. sea cod the material is 
too scanty. 

The Oslof2 orc:. mf'J~'Jrio.l will b0 d0aJ.~;; w~.th 8<O:po.;8o tely by c'l:;lcL reaL Finn Ottcr
bech. 

The Colour, 

the 

1932. 

. S r~·"o~,r,,, flC:,;".,·,jl.l1', tc ':h;:, ~,b'.L'1d.8.nce of red chromato-The cod was div:.d.c:d inc;:) -' _ ',::. - - _ 
T . t- IJ-.tt·:'.e rod DizJ~'le::::lt had n. g--ocu:Lsl1. shade oVlG.ng to the predomi-phores" hose Wl' n - , J: U 

nance of the yellow :;;igme:Yc" 

The result 
Colour 

Crusta.cean only 

Fish only 

Crustaceans and 
fish 

7 (29%) 

5 (21%) 

12 (5(,%) 

36 

17 

22 

I 0"\ 
i, 4:8/0; :;.3;~ ( ;:;[{':I) 

\. '.J....-, ° 15 

(23%) 64 (29%) 35 

(29%) 27 " 1 <.01'. '- "_,-:,/0.1 10 

~-~-,.,""-"--,&,,,.-........,.....,,.--.-

Tot.;a1 24 75 '-'kU '-")'" 50 

v-
( Green ) 

(25%) " 1 .l._ (2810) 

(58%) 19 (49%) 

(17%) 9 (23%) 

39 
=c=======;::::':========:':'==='::::=~=-=-::::-:::::=====::'::"='=====~:=;'=':::::'===:'==;,::;====:::::="'.:::=============:::====:::======== 



- 2 ~ 

It is evident th"',+' crustnceans arc the most prominent food in the redcoloured 
types y and fish in the greonish types~ 

Sivertsen st8.te3 that the difforent types often occurred in the same area.. It 
was apparent that th'3 young cod selected a special type of food. Whether this selec
tion result,ed in special colour tJTpes - or if the special types selected different 
food - is an open Q'l8 stion. 

Owing to the cod in SOlne dog::-oo "being able to adopt the colour of the surroundings 
the problem is difficult. By 8xom:trcing the charaeter of the chromatophores, however, 
it is evident that great var5.atj.ons do occur., The colours existing are black, red and 
yellow. In deep-sea coe. the red chromatophoY'es seem to be totally lacking. In the 
littoral cod of -ch3 skja:q:;flrcl the red chro!T'.atophol~es are dominating~ In' extreme 
cases even the fl'3sh may !::.ttai.n a pink colour. In cod from the fjords yellow pigment 
is often abundant, 

The ab;l..;ty of th'" (,or' Ht C' .., 1 tl· I' 't d 
.J.. .J..' v ~ u 0 nn.ngl:. co O'i.l.r ls a lml e one ~ A deep-sea cod 

c"nnot turn rOd' 'iVJrer.l r1 ~ f.pp'··'~~-+ "'T""es 1'" 0 k t t th ' "- . v., L. --'-',-C'_'';;LlV ~~,.r:- 0 COu. are ~ep oge er In a pond they all 
adopt a dark colo1).r. The blf'(",);;: oolo;.;.rs domlLate, 

The problem 0:' the colo'l~::- of tho cod is, however, till now not studied in details. 

Another character :D.entic!.led DJ' -'che fisl1ermen is the body proportions of the fish. 
The cod living near the cost is :J'~ore slender than that of the fjords~ As the propor
tions are affected 'by t~e ~'fl.~;8 of growtrJ. and size of maturity, this character will be 
dealt with ire connection with those pe::'o'blems. 

The Growth _of the Cod.o~ 

In a paper,. r:T:,e Variation In Growth of Young CodfisheC! from the Norwegian 
Skager Rac:< CO:J.st;~' (3) I h::lve demonst:-ated. -'chat the length of the a-group ma va 
between n8J~ghbou:L'J.ng places :n "Ghe same fjord., In this case it must be assu~ed ~at 
the young f~~sh reust be of the samo age and of the same offspring, the difference in 
growbh must De 8.scrioed to differences in the milieu The growth appears to be rela-
ti-vely slow in the most st2:.gnant po..:.-ts ~ 0 

. In the. same p8per .t'e :i_s den:.onst:;.~:;cted that the length of the' a-group i th t 
var~e s from f'J 0 ~d to f'-i 0 ~ rl'h" , 1 1 • • n e au umn - J. -d rc.~ - '" DO-,- ac·_-= var~es In the scme way t h' h d Th h' t' .' , - c.c - 0 a 19 er e gree 

_ e w ~ ~ng" hmveve~!, ~l"\r~:ges ;n -:h8 wester:;. fjords c The resu1tin len th of th • 
o group ~n dlffereni ., flCr't"~nF.l.v oe lnf'ue·nced i.y th t· f g g e 
h t ' ~ v -":.J - e lme 0 spawning The ' d 

a ohlng of eggs m8.Y OCC1.::Y- (~arlie:- in some fjords than in th •. spaw~l.lng an 
fjords, however J th:~s is hardly Ol' importance. The -larges~ ers<- . In ~e~fghbour~ng 
coast Bt·, ." -'-h.p - mean s~ze ~s ound near the 
fjord). u. a J.cngv< 0 .... more tnan av'~rage j.s also found in one insulated fjord(Helle-

As to the older yearc:.aiSses we l:avc cufficient mat~~ial from the skjeergard 
(Flodevigen), from the ::;)Llr:d~le~fjo:rd"to tl~e e8st - near ~'ns\2lr and from the outer part._ 
of the Topdalsfjord near )\.lc18tlans2:::':'c, '} V'o h,we als~ the meas~rements and age d~term~ 
nations of the SpaVJl1.8:("s fr-OiLl the botcheYJT" The cod lS bought ~n the market and lS 
mostly fished i;r{ the fkj28r~o.r~, .As w~ a:'8 select~~g large fish only, the mean length 
of the youngest year-class (IL[) lG no" representa',~"Teo 

For t;ne 3xr:e-'imf.~~'ltol fishing in the fjords and at Fly5devigen the values for 
yearclass I only Y\J:;?:::'es0nt the :Largest :"..r..div:id1.l&lsD 

The tables ' 8.n0. II give -::ho m0aS1..~rem:mts quarterly for yeargroup I and 1I~ and 
halfyearly for. the elder ,. The ta1:,le I gives the material for 1922 - 29, and table 11 
for 1930 - 19500 

The measurements of the cod from the Topdalsfjord, Flodevigen and the hatchery 
show no differences hatweon the early and late period Q This is, however, the case 
as far as concerns -the 3nsuJatod Sy5ndeledfjord,. It is apparent from fig. 2a that the 
mean length of the yearclasses 111 - V is decidedly higher, about 5cm~, in the years 
1930 - 1942~ III the sane period the catches per gear has decreased considerably. We 
may here have an e:mmple that tlw :::-:lpidii:;y of grovrth of the cod is influenced by the 
number of fish" 
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At the nOl'l1lal cegG ;~.i' spaw.o.ing:) 4: yos.rs J vre have ·the mean length atl 

Ss6ndo~8c:fj ord) 
';.' opdo.l s f;j oY'c~; 
F1l1)o o"\.ri GGI1, 

::5pawners" 

n. p::-:ro~"(.i·ul~·:·el:l 
;1' 

il 

:::,0 cm, 
ES i~ 

02 n 

6L~ " 

Tha growt;h i.l}tensity 0/ the cod 011 the Norwee;ian Skager9.k Coast augments from 
the insulatsd fjord to the op·:m coost, 

K, Dahl (1) has oxo.m::Y1od t~G age and size of the spawning cod in the S~ndeled
fj ord. From hi s tG.ble E 4 w:) Inv," tJ.:e f:JllJl:ilnC re' suI -Cs as -Cc 138 cod c9.ught 
25/11 - 1905, It should. '08 01JSer"'7od th8:G th8 indi~liduals deter2uined as ripe will 
not spawn till iYI spring3 and vllill then bolong to the next higher yearclass 0 This 
correction is ::nad.e in this extrait," 

Yeferclass III IV It , VI 'TII 

No. exa.m~nad 66 46 20 '2 3 ~. 

NOn ripe 36 36 IG 3 3 

At an age of :3 years 54;; w:LU spa-v.Jl"lo At fen age; of 5 Y08..cs 95%, 

Si"lrer'Gsen (5&6) has Gt1.1clied tl16 GdVelopL18r>t of testis and ovaries of the cod 
oaught mostly· -1_'1 'i3he "k-'I=,·'o·i:l'~d 11e"'~ J.'i'1'C'r1''''''''~0''''·;1 .... o_ ...... cr.; __ QC_ ........... ...:.. .... ··-...,;\i-bc ··_.' 

As most of the cods ~l8.'le been eolle.::ted 
classes are not Y'epresen'L~Gdo Only the Ja:c'ge 

f.'er h9.tching p1..lrpOSe s the younger year
speci:uens have COl"le i.nto the material. 

The results were t~e follov'lj.l"lg; 

Yearcl~.s.~=~,. ____ L~ .. ~ ___ ~.~[.;l_,, __ ~~I~_. _IY~ __ J~ ___ ._:n -.~~:Z!.J:<.~2j,lJL.. __ ~~ __ X XI 

1932 
Males 

NO e examined 
No. ripo 

Feme.les 

No. examiTlGd 
Nooripe 

1934/35 
+\ 

Males / 

No. exarni.ned 
No. ripe 

Females 

No~ examined. 
No~ ripe 

8 
o 

20 
o 

:::"6 
0 

18 
0 

+)And one ripe 13 yoars of age. 

·3 86 36 
0 SO 34 

9 16-3 [,7 

1 14: ? 5::" 

1 88 102 
1 7 r -; 0"'" . f <..I!..J 

8 158 168 
8 111 =~52 

}_O 

10 

11 
III 

87 
82 

l2U 
III 

~: ~-.; 

29 

38 
37 

38 
35 

56 
54 

,., 
4 ':,' 

(~, 4 

lZ 6 3 1 
l 'Z 6 3 1 

:,:. 

"1<"> 
.Lt( 

., 
1 

12 1 1 
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It is of interest to note that we here have unripe fish till an age of 7 years. 
But we also find spawners at an age of 3 years. But only large specimens. 

The average length of the s-pawners from S~ndeledfjord 1905 and F1odevig::,n 
1934/35 ( C!} + 0 ') :LS the following: I + 

Yearclass1 111 IV V VI VII VIII IX X XI 
-'-'--",' 

S~nde1 edfj ord cm .. 30,,3 r-?r"? ~ 
dv~v 37(,6 48~3 54~O 

No.measured 36 36 19 ;3 3 
Flodevigen1934/35 63.2 71,2 75.6 77.8 78,5 78.2 79.0 9340 80.0 
cm. 
No. measured 9 257 274 220 95 17 6 1 1 

For the elder yearclasses in S~l1.deledfjord and the yearclass 111 f:r'om Flodevigen, 
the material is smalL It is evidont$ howeyer. that the length when reaching matu
rity is far greater at Flodp,vi~en than in the insulated S~ndeledfjord. No wonder 
that the fishermen hmre observed a r'i.ifference in body proportions. The cod from the 
fjords is corpulents the cod from the skjffirgard is slender, 

Number of Vertebrae. - ' 

The results of. countings of vertebrae are reported upon by Alf Dannevig (2). 
As the biology of the cod of the rich 1938 yearclass was quite abnormal; the values 
for that yearclass was given sepanitelyo The totals for the coast between Krager~ 
and Kristians~.';:d. are tho foJ.lowinG~ 

1828/39 1938 1925/35 
1938 excluded 
---,,~--

O-Gro I-Gr. O-Gr. I-G:t. Spawners 

No. of Vertebrae 52~07 51.,92 52.05 52.11 51.9~ 
No. of Cod 2,565 696 2.143 154 3.242 

.--------------------------------------------------
The 0- ond I-group are caught in the l:l:tto::-al region~ 

littoral cod. 
And the spawners are 

It is very interest:Lng that the no o of vertebrae of the O-group of the 1928/39 
material is higher than that of the I-group and that of the spawners. The last two 
correspond. We must assume that the high value of the O-group is the result of some 
intermingling of codlings not belonging to the littoral region. Those will apparent
ly at an age of approximately one year leave the littoral region. We have the same 
phenomenon in norther:o lior-way" Whel'O the young of th'3 skrei seek deeper watery where
as the young of th'3 ::'i·:~toral cod stay in the littoral region. 

The no o of vertebraE:: of the O-group 1938 corresponds to that of the 1928/39 
Y8'arclasses. T113 ms:terial for the I·"group is insufficient, but gives still higher 
values. 

The biology of ~he exceed.ingly rioh yearclass 1938 was quite. abnormal, the 
young being pelagic till late in sumrrlG:~~ Norrnall~T the young cod wl.ll seek to ~he 
bottom in early June, The biology indlcates that Jehe 1938 yearclass to a conSlde
rable degree was a foreign ele::c.ent." 

The detail'Sd. tables ind.icated that the no" of vertAbrae augmented from the 
eastern to the western part of the coast~ 
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In the following table the a7e:;.~ages are given for the means of the different 
fjords~ 

Kt"S.ger0-Arendal 

Arendal- Grimsta.d 

Grimstad-Kristian 
sand 

1828/39 1938 

1 ~~~2.~~2.Y,-fLe ~-~ 

O-Gr~ 

5L8? 5L76 

52~03 

52" 15 52.09 

-_._-- .-----------

The difference is high f'Dl' tll.e 1928,139 material~ less so for the 1938 year
class" This may be explained. J.n the IIHy 'that we in 1938 had an influx of codlings 
from the iIl..c"ler Skagerak,. The ll:;,o of yer-tebr~e of this foreign fish supressed the 
normal variation of -l:;ne TIat.i.:ve cod, 

The no. of vertebrae varies somewhat from year to year!J both in the O-group 
countings .. and in those o i.' the Gldel~ fi8.o." It is !'easor.able to assume that this is 
the result of a vaTying degroe of i_T:tonningling of different populations, or an 
effect of external faCltors en the de-ve1opment of the embryo~ 

In .. 1904 an~ 1905 K~ De.hl ~l) tagged 8:tlC'-l:.t 700 cod" mostly between 25 and 40cm. 
in the SondeledfJord and 31::jO:Tgo.rd out:,~~~6.e Ris;;)r" 97 were recaptured o The distanoe 
between plaoe of 1 ibe:t8.tion and !'ecap-t;~x"'e was on o.n average 0,31 naut .mile. One 
spe?imen, liberated_ i::l clOdP '\Nator in 'she fjoreJ. was recaptured outisde the fjord at 
a d~stall'0e of J.., 2 5 211'tUt ,mile 0 ' 

R~ L\ZIversen (.~:) tagged 473 rr~ed.:i.urrl SlZEl,j. cod :'Ln the skjcergard and the Slbndeled
f;iord.o DJ.ring the f:i.rst yea!" 239 were recaFtured~ 33 in the second and 6 in the 
third / The total was 59% recaptu.x··ec.., 

year 

The distance bet'ween plo.ce of :5_bera'~ion. am~ recapture was the following: 

0 -' 1 km ~.37 -' 49~ 
1 .- 2 It 65 23 0 

') ,- i1 53 21% '"' .- 0 

>5 !'l 18 7% 

The re~apture aocording to ~~he length of fish vrhen t8.F;ged was~ 

lJ1.llnoer' 
Length in cmo when ta(;g::lQ 'Tagged 

10 - 20 0 () 1:',' (l '.' .. . , " " 
<); 10 

" 
, , ,. 0 o ~, (-.I ...... 

21 - 30 ~ <I C O~.~;'c~ . (') or.- f\ e " e ... · 198 llO 

31 - 40 o 0 ~ .. ~ c 
" 0 

c ~ ~ '0 C , 0 ~ -=' 0 · 225 137 

41 - 50 " .. o 0 • . .... ? ... , .. . . 0 < . , " · 25 17 

over 50 5 4 
---~'----'~--' -- .--~ 

473 278 

50 

55 

61 

68 

80 
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The percentage of recapture is very high - especially for the larger fish. 

The migrations are very l"E$strict0d~ O~ the fi3~ tagged in ~he S~ndeledfjord S~? 
were recaptured in the skjeergard just o'J.t .'·'.::e the fJord c And Vlce versa. The valldl
ty of such exceptional migrations are qn0sti·;:;Il"DJ.e e The migration may be an effect 
of tagging. Especially if the fish is lio8r'ated over- d.ecp water 0 

Fig. 3 illustrates the variation in Oche occurrence of the O-group of some gadidae 
in the littoral region of the fjords and inner skjeergard~ ~he fish is caught in a 
fine-meshed seine between Krager~ and Mandal v The hau~s are made in the same locality 
in September every year, During the vvar no fish:5ng took p2.ac3~ 

The fisher~en are. aw~re of t~1.~ £8.0-(;. +'·lJ.Ett ~he oc?UrrenC8 of the pollack is varying 
very nmch; ~n "he be~lm;=.Lng of thlS. ~G::""Guy:r tn.e pollack was a rare fish in these 
~~ers ~ [.urlng the fl:S v world.-w(lr :::t vvuE: o.huJ::2ant botl'l in the fjords and in the 
s Jcergar~c It sp~wns In the ~?ords D"~cd :i.:1 -the sk,jeergard. The biology of the youn 
pollack J.S very ll.ke that of "Gc1.e code 1'.1e O-gr-o'.,rp of the whiting is more pelagic. g 

The variations of the cod and the pollack are nearly paralleL The nmnber pr. 
haul is de0reasing. The whiting, however ~ is keeping sb.tus ~ 

The turning point for the cod (lnd pollp,ck OCO\:.rr8 in 1930. It has been dis
cussl2d if the deterioration of the zost8ra may be a factor of importance - making the 
shallow waters less attractive to t~1.e YO',;·.l1f':o 2:t is d:i.ffioul t to come to any valid 
conclusion on that pointr. It is wort.h rE8l1-Ciol'.ing; hO'ivBver, that it was not till,1933 
that th~ Zostera disappeac-ed from -\:;11:'8 coast, anJ later it has gradually regenerated. 
And besldes - we have some very si~rong YS9Tclasses also in 1938 and 1945. 

There has been no app·arent: "i-n .... " .; f' -i, f' t:} f" h the f" h" ~ _~_v~ns __ y-::-~1g: o~ "le le ery, although during the war 
lS lng in the inner waters was ver"J In-tens. 

Fig,. 4 gives t:.-te results of·th . 
Flodevigen and TopdalsfJ'ord_ . e 8xpeY':!.mental fishing with traps in S9Sndeledf'jord 

. Most of the fi.sh is l'::,:) 3 years of age (Fig. 5). .. 

The fishing in the fjords was stopped in 1942 - it was not possible to get 
material for the gear used. The curves for the two fjords run parallel, the oatoh per 
gear decreases. In 1939, however, we have fine catches in the S~nQeledfjord. It was 
the strong yearclass 1938 whioh then appeared in the gears at an age of 1 to 2 years. 
It is interesting to note that this yearclass was not outGtanding in the Topdalsfjord. 
The catches at Flodevigen have not decreased. Flocle-vie;en is situated near the open 
coa.st. ' 

The results in the fjords are in full agreement with the results of the fishing 
for the O-group.in the littoral region of the fjords and inner skjeergard. 

We must assume that the prop(lgation of the cod in the fjords is too small to 
maintain the stock of O-group and young" The spawning near the coast is evidently 
still high enough to maintain the fish8ry for ;roung fish o But as is evident from Fig.5 
the young fish is harvested. to c:. d~g-c'oe -i::no.t must rE;(hw8 the stock of elder fish. 

The experimental fishing at Flcdevigen staried in 1921. The author is, l1-owever, 
well aquainted with the occurrence of' fish at ::!'lodevicen from ca. 1900. Without doubt 
the occurrence of yOUc'1g cod - an.d older -" wasimch higher in the beginning of the cen .. 
tury. I should think that the decre(lse started simultaneously with the introduction of' 
motor-power in the fis:-lingboa:[:;s'J The rising difficulty in obtaining spawners for the 
hatchery points also towards a heavy reduced stock o 

Fig. 6 gives the total number of each yearclass collected by the experimental 
fishing, given as average pr, gear c 

In the S~ndeled~jor~ the 19~4 yec:.rclass was very rich. The 1938 yearclass was 
le8.13 s6·-;", but outstandlng In relatlon to the neighbouring yearclasses

o 
These are 

poor.. very 



n 
I 

At F'lodevigen the 1924 yearolass was scarce, the 1925 yearclass, however, rich. 
The yea:r.cl~sses 1938; 1941 and. 194.7 were relatively abundant. 

In the TO-0dctlsfjo~~d thG yearclfLss'3s 1922 - 25 f\:u"nished good catches. Later 
yearclasses res~'.lted in small catches - also -the 1938 yearclass4 

The difference be-!::vreen the Sy5ndeledf,j 0;:,,1 and Flodevigen as to the 1924 and 
1925 yearclasses h'.:ii.C8:S6S U19.t r:l.ch yeaY"cl_8.sses may be the effect of more or less 
local fa:::~ors ~ 

The missing og the rich yearclass 1938 in the Topdalsfjord is also very inter
esting 0 This ysarc'-".ss 'ems Gsper.j.9..11y rich on the eastern and middle part of the 
Norwe gian Skagera~= Coast? 

The fig"1 gives the' :7oo'l'classes of the spa'Vvners from the hatchery. Although 
we are S8J.,,~;·:_i.:;,_S tbe la:"D;es-s cod for spO,wnsr.2 the .fish is relatively young, 4 - 6 
years e As tccose yea:..~cJ.;)SS6S normaEy are dominating it is difficult to follow up 
the rich yearclas3es o 1'7en strong year01as8es will not manifest themselves for more 
than 2 or 3 years ~ OWiC.6 to the in+;erro-:J.ption of -I:1:e hatcning operations during the 
war" in iceW:Lr'T,OrS c'cc,,~. -:::htl rr,.aterial is not; representative for the yearclasses from 
about 1935 to 1.94·1.. b.8 i:ncl.icatod on "t'l:.? figure -t~e material is also incomplete for 
some .. ,;,;-::-"."'~ yoal~o1asses, 

Outst~mding yearclasses are 1915, 1925, 1928, 1941, 1945 and 1947. 

ThE? yearclass 1941 mani.fests . itself w~Lth high per:3entage at an age of 7, 8 and 
9 years (spa"W':1ers from 2.948 - 1850) c And. the 194'7 year-class is relatively abundant 
at an age of 6 ;)"eCd"S in 19E,3 c 

The rich yeo.:::"clO,sses among the spawners corresponds reasonably well with those 
of the expel."'imenta1 fishing at Flodevigeno 

SUMMARY. 

Along the No::-wer;i8-ll. Skagerak Coast the fishermen distinguish between three 
different typos of cod" 

1. The ndyptol~sk;' ~ living i.n deep 'V\T8.ter :'n the skjeerg&rd and outaide the coast. 

2. The ntare-)~o}~'sk~~, l:' v:'Lng, in shallo-VIT wa-co:t in the skjeerg~'!'d ~ 

3. The t:fjordtorskl!~ lilTing in the fjords and n9rrow sounds. 

The types are char';;\lY\.>ey"izetl by colour' and proportions~ 

The deep sea CC'cl if no+; dealt with :in -this pape:::". This type, however, lacks 
red chroIl1..atophorei- - in contr"ast to 'che other types m8ntioned~ 

The tareto;:"sk is red to bro'W:'l< The fj Qrdtorsk is mostly grey to green. This 
colour is ac::col'lplished o;{ a st':::'c>ng ,ieyt,;l(\Dlll.eni~ of yellow pigment. 

When differont -:'-:Yllo8 n.re h;pt jn -!3he Eame pond they all adopt a dark colour. 

The problem of colour h8.s not 'been studied in detail" 
~s/ ..... / 

Bv exanining th3 O-group cod it shown 
crusta~0ean0 > 8.nd fo,-~ The green cod, f:':311 " 
of eat5_ng Cl'ustD.ceans s or red colo'lU'8Q cod 

that the main food of the red cod is 
Whether the young cod turns red as 8. result 
prefer crustaceans we do not know. 

The fishel"mOn Il1entiol1 that the cod li\ling :i.n tho skj83rg~rd is more slender than 
those living i.n the fjordG o This is a result of' different intensity of growth, and 
age at :maturitYe 
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The Growth. 

By measuring a great nv~ber of the O-grou? it is appar~nt that the,intensity 
of growth varies from one locality to another ~n the same fJord. Here ~t must be 
assumed that the young must be of the same age - and of the same offspring. The 
difference in growth must be ascribed t9 local differences in the environments. 
Localities with relatively stagnant wate~masses give slow growth. 

The length of the O-group in the autlxmll varies from one fjord to another. 

By examining the length of the young and elder yearclasses it is shown that the 
length of cod of the same age is lowest in the insulated fjords and augments towards 
the coasto At the age of 4 years the difference betWBen the means is approximately 
16cm. In one insulated fjord, the S~ndeledfjord! the length of the cod at an age 
of 3 to 4 years is nearly 5cm. longer in the years 1930 - 42 than in the period 
1922 - 29 0 As the cod population is lower in the last period, it is assumed that the 
rapidity of growth may be correlated to the density of fish. 

Age and Size a~ llatur~~. 

In the insulated S~ndeledfjord a great number of the cod were ripe at an age of 
three years - but few in the skjrergard. At an age of four years nearly all- were 
ripe in both localities» the average length of the material examined in the fjord 
being 33,3cm., in the skjrergard 71 s 2cm. Later measurements show that the four year 
old cod in the S~ndeledfjord now is about 50cm, 

Number of Vertebrae. 

The number of vertebrae of the O-gro'up and I-group t f 
t augmen s rom the east to he west along the coast, The number of vertebrae of the I 

-group in the littoral 
region is generally less than for the O-group in the same locality. It is assumed 
that cod-fry with a high number of vertebrae . , 
ma b th ff ~s carr~ed into the shallow waters. They y e e 0 sp,ring.of cod living in deeper waters or outs~de th k' C d 
ma th 1 h v ~ • e s Jrergar. They y en eave 0 e l~ttoral region at an age of about one year. 

The number of vertebrae of the grown-up cod isconf~rm with that of the I-group. 

Migrations 0 

By tagging 2 to 4 years old fish it is shown that the cod is very stationary. Ho 
regular migrations are manifested. Single specimens may migrate from the skjrergard to 
a fjord near by, Or vice versa. This may be the effect of the tagging itself, 
especially if the tagged fish is liberated in relatively deep water. 

The percentage of recapture is very high - especially for the large fish. 

Variations in the Strength of Yearclasses. 

The number of the O-group cod in the littoral region of the fjords and inner skjrer
gard has been heavily reduced since approximately 1930. Later we have only two rich 
yearclasses , vi.z. 1938 and 1945~ During the wnr the investigations were discontinued. 

The experimental fishing for the grown-up yearclasses gives the same results for 
the fjords. The catches have declined heavily. 

This is, however, not the case at Flodevigen (near the coast). Here the catches 
now are equal to those 30 years ago. 

It is likely that the spawning is insufficient to maintain the population of cod 
in the fjords. The intense fishing for the younger yearclasses prevents a sufficient 
number of cod to reach maturity. 
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Near the coast the spawning intensity is still evidently sufficient. The skj~
g~rd may have some infl~~ of cod larvae from the coastal waters. The intensity of 
fishing in the skj~gard is very high and reduces the local stock of grown-up cod in 
the same way as in the fjordsc 

The occurrence 
1924 yearclass was 
the Topdalsfjorde 
but ordinar in the 

of rich yearclasses may be restricted to special localities. The 
rich in the S~ndeledfjord: but quite ordinar at Flodevigen and in 
The 1925 yearclass was rich at FlodeTigen and in the Topdalsfjord
S(lIndeledfjord. 

The 1938 yearclass was extraordinarily rich in the eastern part - but did not 
manifest itself in the Topdalsfjord. 

By analysis of the age of the spawners used at the hatchery it is apparent that 
the following yearclasses are relatively rich: 1915, 1925, 1928, 1941, 1945 and 
1947. 

The material for the yearclasses from approximately 1935 to 1944 is incomplete. 

The variation in yearclasses among the spawners and the mostly younger fishe·s 
caught at Flodevigen corresponds fairly wellc 

1. Dahl, Knut 

2. Dannevig, Alf 

3. fI 

4. L~versen, Ragnv. 

5. Sivertsen, Erling 

6. I1 n 

L it era t u r e 
================== 

Unders~gelser over nytten av torskeudk1ekning i 0stlandske 
fjorde. 
o 

Arsberetning vedkommende Norges Fiskerier for 1906, H.l. 

The Number of Vertebrae and Rays of the Second Dorsal Fin 
of Fishes from the Norwegian Skagerak Coast. 
Annales Biologiques, Vol. 11, Copenhagen 1947. 

The Variation in Growth of young Codfishes from the Nor
wegian Skager Rack Coast. 
Refort on Norwegian Fishery and Marine Investigations~ 
Vol, IX~ NOo6. Bergen 1949. 

o 
Torskens vekst cg vandringer pa S~rlandet. Belyst ved 
merkningsfors~k 1937 - 1943. 
Report on Norwegian Fishery and Marine Investigations, 
Vo L VIII. No. 6, Bergen 1946. 

Torskens gytningo Med sffirlig henblikk pe. den arlige 
cycklus i g,enerasjonsorganene s tilstand. 
Report on Norwegian Fishery and Marine Investigations. 
VoL IV; No" 10. Bergen 1935. 

Torskens gytning. Unders~kelser 1934 - 1935. 
Report on Norwegian Fishery and Marine Investigations, 
Vole V J No, 3 c Bergen 1937. 



T.ABLE L 
1922 - 29 incl. Mean Length of Cod.No. in ( - ) 

Agegr0up S\1Sndeledfjord Tor;dalsfjord Flodevigen Spawners 

I 
Jan.-March 24.0 (54) 24.2 (ll) 23.5 (38) 
April-June 26.0 (173) 25.9 (77) 25.2 ( 71) 
July-Sept. 26.6 (202) 28.4 (236) 25.2 ( 72) 
Oot~~Dec: 28.8 (283) 33.0 (224) 29.0 (170 ) 

II/Jan.-March 31.2 (529 ) 33.2 (80 ) 31.1 ( 207) 
April-June 32.9 (673) 36.3 (176) 35.5 ( ),45) 
July-Sept 35.5 (316 ) 39.7 (191) 39.4 (51) 
Oct. -Dec. 38.5 (107) 43.5 (214) 43.8 (45) 

IH 
Jan.-June 41.5 (348) 45.1 (138) 49 .. 2 (58) 61.2 (51) 
July-Dec. 44.0 (1l5) 50 .3 (195) 54.5 (20 ) 

IV 
Jan.-June 47.9 (179) 55.7 (78 ) 56.5 (8) 69.0 (403 ) 
July-Dec. 50.2 (44) 60.2 (63) 60.2 (5) 

V 
Jan.-June 53.0 (69) 62.8 (18) 72.5 (620 ) 
July-Dec. 52.1 (11) 72.0 (6) 70.0 (1) 

VI 
Jan.-June 56.2 (18) 68.3 (7) 76.6 (316) 
July-Dec. 64.8 (5) 88.9 (7) 71.0 (2) 

VII 
Jan.-June 66.0 (7) 68.2 (5) 78.4 (141 ) 
July-Dec. (0 ) 77.8 (6) 

VIII 
Jan.-June 87.0 (3) 80.2 (60 ) 
July-Dec. 83.0 (2) 

IX 80.9 (31) 
X - XII 83.6 (14) 
~================~======c==;====;====================================================== 

TABLE II. Mean Length of Cod. No. in ( ) . -
1930-42 1930-41 1930-52 1930-53 

Age€iroup Sl!!indeledf jord Topdalsfjord Flodevigen Spawners 

I 
Jan .. -March 24.4 (214) 26.8 (34) 23.1 (70 ) 
April-June 25.0 (415) 28.8 (73) 24.4' (407) 
July-Sept. 25.6 (491) 28.8 (106) 25.5 (543) 
Oct.-Dec. 27.2 (386) 32.3 (72 ) 28.8 (453) 

II 
Jan.-March 34.4 (469 ) 34.6 (120 ) 31.6 (505 ) 54.0 (4) 
April-June 34.8 (636) 36.8 (267) 35.1 (673) 
July-Sept. 36.7 (423) 40 .2 (222) 37.5 (352) 
Oct.-Dec. 38.8 (238) 43.0 (85) 42.1 (183) 

III 
Jan.-June 44.0 (504) 46.5 (172) 47.2 (179) 61.5 (590 ) 
July-Dec. 4S.4 (211) 50 .6 (79) 51.9 (97) 

IV 
Jan.-June 53~2 (205) 57.7 (66) 59.6 (15) 68.5 (1379) 
July-Dec. 53.4 (68) 57.0 (26) 63.4 (17) 

V 
Jan.-June 58.7 (103) 64.0 (30 ) 66.1 (8) 7306 (1414) 
July-Dec. 58.8 (23) 60.0 (9) 6S.3 (6) 

VI 
Jan·.-June 61.5 (47) 65 0 4 (6) 57.8 (3) 7700 (1081) 
July-Dec. 58.6 (S) .71.1 (5) 87.0 (1) 

VII 
Jan.-June 65.4 (17) 70.0 (1) 79.5 (435) 
July-Dec. 72.5 (3) 97.0 (1) 95.0 (1) 

VIII 
Jan.-June 84.5 (3) 76.5 (2) 83,1 (261) 
July-Dec. 75.0 (1) 81.0 (2) 

IX 
Jan.-June 87.5 (68) 
July-Dec. 67~0 (1) 

v - XIII 90,2 (19) A 

c=====~====;====~=========================~==========================================~== 
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