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Tho geographicul distribution of the stations

Ice1nnd nnd Groenland showed v9ry low (0.01-0.02)
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Observations on thc Eaemo~10bin Typas oi' Cod in tho·Atlantio Oceo.n and

the Uorth Soo.

by

Knud Siek

Univorsity Institute of Gcnetics~ Copcnhugcn

Tho hnamoglobin type of approximntely 1400 spooioens of ood from 14 localitios in
thc Atlantio and thc North Sea has boon dete~inod. For.an necount oi' thc teehniquo
and tho nomonelnturo rei'erence shou1d bo mado to paper No. 128 prcscnted to tho Gudoid
Fish Cornmittee of ICES in 1961.

Tho rosults nre shown in Tnble 1.
nppcnrs from. Figura l.

All tho stations (1-9) from
frequoncios of tho EhIl a1le10.
respoet to their hn~oglobir3.

On thc Amoriean enst eoast thoro is an indioation of.o.n inoreaso in tho frequoncy
of tho Rbr1 0.11010 from north to south. This observation i6 intoresting when co~pared
to the ras u1ts obtainod nlong tho Norweginn oonst, whero tho frequonöy inereas os i'ror.:J.
approximntely 0.1 at tho extremo north to npprox:l.m.o.te1y 0.6 at tho extrOI:l.e south
(Conf. Paper No. 141, Gudoid Fish Committoe~ 1962). This parallel trend on tho two
sidos of the Atlantio Oeonn shou1d of course bo tnkcn into eonsidorntion \'Ihen \'10 nre
going to speeu1ate about the ocologieal i'aetors influoncing the gene frequencien of cod
populations. In this connection it~is plannod to investignte the oxygen dissociation
curvos of the cod hne.moglobines,with specinl nttention pnid to the possible inf1ucnee
of different temperaturo conditions.

Thc diffcrenees obsorved in the western Atlantic are eertainly much snnllcr thnn
those wo moat with in European wo.tors. Tho probab1o clino along tho Amorican coant
nocds eonfirmntion by furthor snmpling. It will bo ospocially intoresting to ana1yso
matorinl from near the southorn limit of tho OOdis distribution in this arca~ i.o.~

off Mnrylnnd nnd Virginia.

Snmple No. 10 from the Fnroo Is1nnds shows 0. froquoney of 0.06. Tho faot thnt 0.

homozygote RbI-l individunl oceurs in this somple~ in spite of tho lm'J frequonoy of the
eorresponding allo1e suggests hoterogonoity. It is coneoivable thnt this snople
represents 0. populntion with geno froquoncies compnrable to thoso obsorvad round Ioo1and
(0.02), togother with 0. slight ad~ixturo of fish from tho northorn North Soo.~ uhero tho
cod is known to possoss tho RbIl allolo nt 0. roueh highor frequoney (approx. 0.6). Tho
posoibility of 0. homogoneous population with tho inhorent frequoney of 0.06 is~ howovor~

nut rulo\.l. out by this singlo snmple. It should be noted thnt tho Faroo cod population
is easi1y distinguishablo from its noighbours to the wost and south-wcst~ i.o., Ifurwny
and tho nDrthorn North Sen~ whoro only snmplos "Iith much highor froqucneics of tho RbIl
allelo hnvo boon obsorvod.

In tho northorn nnd middlo North Soo. wo find froquoncios similnr to thoso obscrvod
in the Kuttegut and the Danish Bo1t~ i.e. npprox. 0.6. If diffaroncos in ho.aooglobin
gono froquoneies do exist within this area~ thoy must be smnll. On tho othor hand, one
samplo (No.14) fram tho southern North Sea~ shows 0. radicnl1y different frcquoncy, ~~ely

1.00. Unfortumtely this snmplo is rnthor sma1l~ comprising only 19 spccimans. It
must~ how0ver~ bo oonsidorod oxtrc:loly improbo.ble to drnw nt random 19 HbI-l homozygotem
from 0. population, whoro only about 60% of tho HbI 1001 ara oecupiod by tho HbI1 allele.
Consoquontly, wo nro forced to concludo~ thnt theood population in tha southcrn North
Sea is different from the cod in tha middlo and northorn North San~ by possessing 0.

significnnt1y highor frequency of thc HbIl allole. Our samplos from. tho British Uorth
Soa eonst (stations 11-13) do not nt all indicato any tendoncy of tho HbIl alloIe to
ineroase in frequoney townrds tho south. V[e may bo dco.ling \'Iith an abrupt shift fro::!. one
distinct popu1ntion to nn othor~ comparablo to tho situation obsorvod in tho Ealtic~

west of Bornholm. This ioportant problOI:l. oertninlv reQuiros furthor invcstigation.
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r· Table 1. The distribution of haemoglobin types observed in samp1es of
cod from the At1antic Ocean and the North Sea (Stations 1-16
on Figure 1), compared with the distribution expected uccording
to the Ho.rdy-Wainberg law of genotypCl frequencies.
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Other 1Frequency oi1
types Total RbI1 allele

75 0.08

2 80 0.04

2 90 0.02

55 0.01

2 79 I 0.02

80 0.01

3 80 0.02

3
I 90 0.02

3 71 0.01

72 0.06

53 0.65

72 0.56

90 0.57

19 1.00

251 0.63

-=J 0.66

0.0

5
6.5

72
72.1

84
84.0

54
54.0

74
74.0

79
79.0

84
84.0

18
14.2

74
74.0

64
63.5

17
16.9

66
66.0

65
64.2

33
33.7
19
16.7

HbI-2

!HaemOgl0bin typo I
J Station I Dato I HbI-1

-I
HbI-1-2 I

1 20-21/3/62 obs. 1 I 10 Iexp. 0.5 11.0

2 20/7/62 obs. 6
eJ..'}1 • 0.1 5.8

3 25/8/61 obs. 4

I exp. 0.0 3.9

4 18/9/61 I obs. 1 I
I oxp. 0.0 1.0

5 12/9/62 ob8. 3
exp. 0.0 2.9

6 11/8/61 obs. 1 I

exp. 0.0 1.0

7 25/5/62 obs. 3
exp. 0.0 2.9

8 28/7/61 obs. 3
exp. 0.0 2.9

9 3/8/62 obs. I 2
exp. 0.0 I 2.0

10 9/4/61 obs. 1 6
exp. 0.2 7.6

11 18-27/7/62 Ob8. 21 27
exp. 22.5 24.1

12 4/8/62 Ob8. 26 28
exp. 22.2 35.6

I 13 29/7/62 Ob8. 29 44
exp. 28.9 44.2

14 december obs. 19
1961 exp. 19.0 0.0

15 7/3/62 obs. 100 . 118
exp. 100.7 116.6

16 1/6-13/8/61 obs. 63 59
exp. 60.7 63.6
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FIGURE 1


