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Dug Mpller, Nornegio.n Inst. for Fisherics und lfu.rine Res., Bergen, o.nu.
Ova Frydcrbor~, University Inst. of Genetics, Copenhagen.

The hacmog10bin type of npproximnte1y 3000 spocimens of eod, eol1octed nt 18
different loen1ities in Norvloginn coo.sto.l wo.ters, ho.s been detennined. All the so.op1es
were shipped to Coponhngen, whe=e the e1eetrophoresis hns been cnrricd out. ~he tochniqtte
eoployed for tho o.nnlysis und tho terminology uaed in the following o.ccount hnvo been
described in po.por No. 128 prcsonted to the ICES: Gndoid Fish Co~ittoo in 1961.

Tho dnto. ure shown in To.b1e 1. Tho geographieo.l distribution of tho sto.tions
llppeo.rs from Figure 1, which 11lso shows the gone frequoneies obsorved.

It is worth ~hile to note from thc tub1e, which givos the Ihrdy-UoinbcrG
eXpocto.tions for cdch s~~p1c, t~t n11sump1es, with tho possiblc oxecption of nos. 11
und 12, exhibit lln oxtro~oly good fit to the geneotypic distribution expoct.ed on tho bnsis
of n thoory of monoI:l.eric inheritnnoe, such IlS proposed by one of t1S (Siek, llI\nturell

, 192,
894, 1961). the dnta presented hore o.dd further support to the proposod mode of
inherito.nee; whieh wo now eonsider proved boyond rensomble doubt.

I

In spite of the fnct thllt the number of sto.tions investigo.tod r~~in~ rnther modoEt.
the dnto. novertheless revenl II elenr nnin trend in the HbI! gene froquer.oy o.long tho
Nonvoginn const. Going fro~ south to north wo witness 0. stendy llnd signifiennt decrense
in tho HbI1 frequeney. The frequeney 11long tho southern Uonvcginn shoro cc~pnros woll
to thnt found in Dnnish \Vnters, i.o., tho HbIl 1l1101e occupics somo 60% of the o.vui1nble
loei. This frequoney drops llppnrently ste0.1i1y northwnrds o.long the eonst, un·Gil u v0.1ue
of npproximllte1y 10% i8 reo.ched in the Arctic Sou. Though thera is no doubt thnt 0.
conspieuous trend oeeurs in the frequencies, it is pre~nture to discuss whother this trend
renl1y roprosents II tru1y continuous c1ino or whothor it is discontinuous und stop-wise.
Tho nppnrent continuity in the do.tll co11octed nny vory weIl roflcct the spo.rsity of tho
stntions studiod rnther thnn II truo continuity in nnture. To sett1e this importllnt
quostion 0.11 that is nooded is tho eo11oction of further dnto. on 0. chnin of stntior.s lllong
the const. Work 11longthese lines is in proGross •

o
~vo snmp1es, nos. 11 llnd 12 from the wnters outside Alesund, nood spocio.l

eonsiderution. No. 12 does not eoneur with the Gonerlll trend diseussed nbovo, but shows
II HbIl froquency "lhieh is lowor, 1.0., more northern, th~n expoctcd on the basis cf the ~.'-o..
trend. Thr.oo two noighbouring sllmplos, nos. 11 llnd 12, devio.te fron the Ihrdy-Vloinberg
expeetations in the sume diroction, both having II eonspicuous cxcess of hOr.l.ozygotos. Tho
most obvious renson for such II devintion, is thnt tho snmp1es roprcsent n nixture of
speeimens fr~ two (or nore) populo.tions with different frcquencios. Tho dntn o.vo.i111ble
llre co~plltible with the working hypothosis, trnt tho so.mples represent mixturos of 10en1
fish llr.d migrant splllmers fro:n tho north. It should bo noted thnt theso snmplos, ns
opposod to most of tho other snmplos from southorn llnd middlo ITorwo.y, woro not co11octcd
inshore, ond thnt they were col1ectod "äthin tho spo.wning nenson of tho :tskroi'! (tho
Arctic eod). It is obvious thut it wou1d ba very desirnb10 to invcstiGo.te the eenc

o
frequoncy puttern 11long II 1ine porpondieu10.r to the conat o.t Alesund o.nd nt II fmv other
solocted stations.

Apnrt from continuing tho eolloction of b1~od snop1cs for hn~oG1obin dotonL~no.tion,

wo hope in the nellr future to be o.b1e to oxtraet 0. grent1y incroo.sed nmount of informntion
from euch samplo, by ine1uding testillb for V'llrilltion in crythrocyto o.ntigens llnd s erur:l
proteins in the sto.ndnrd proeedure. Dovo10pmont of useable nntibodics is in pronising
progress in Borgen (Dng Mp11or), nnd nuspieious rosu1ts wi th s orum protoir.s ho.vo been
obto.incd in Copenhngon (K. Siek).
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Table 1. The distribution of hn.emoglobin types observed in sn.mples of cod
from NorvJcgin.n waters (Stations 1-20 on Figure 1)~ compared with
the distribution expected according to the Hardy-Weinberg In.w of
genotype frequencies.

~ -- r--IHaemOg~Obin type I
Statio~-----~~:--··-I HbI-l Other Frequency of

I HbI-1-2~I-2 types Total RbIl allele
..-t--- .------

1 12/1/62 obs .\ 24 I 43 10 77 0.59
exp ., 26.9 37.2 12.9

2 13/1/62 obs. 34 36 10 80 0.65
oxp. 33.8 36.4 9.8

3 15/3/61 obs. 30 37 11 78 0.62
exp • 30.2 36.7 11.2

4 31/1/62 obs. 78 62 18 158 0.69
exp. 75.2 67.6 15.2

e 5 1/2/62 obs .1 49 50 19 118 0.63
exp.1 46.4 55.2 16.4• I

6 19/2/62 obs .\ 32 68 20 120 0.55
exp. 36.3 59.4 24.3

7 22/3/62 ' b I 32 65 33 130 0.50lOs. I
. exp'l 32.0 65.0 33.0

8 i12/2-9/3/62 54 117 45 1 217 0.52obs. I
I 58.6 107.8 49.6I exp.

9
I

29/1/62 obs. 32 53 33 1 119 0.50
exp. 29.0 59.0 30.0

10 129-31/3/62 obs. 20 52 41 5 118 0.41
exp. 18.7 54.5 39.7

11 I 2-3/4/62 obs. 43 86 90 4 223 0.39
exp. 33.8 104.5 80.8

12 27-28/2/62
obs '1 14 L14 I 106 164 0.22e exp. 7.9 56.2 99.9

2/4/62
,

• 13 obs. 9 41 44 3 97 0.31
exp. 9.3 40.5 44.3

14 15/9/6! obs. 16 39 25 80 0.44

exp.j 15.8 39.5 24.8

15 19-20/1/62 ObS·

1

30 98 71 199 0.40
exp. 31.4 95.3 72.4

16 6/2/62 obs. I 10 33 1 41 0.12
exp. 0.6 8.8 33.6

17 26/3/62 obs. 1 17 62 80 0.12
exp. 1.1 16.7 62.1

18 16-24/3/62 obs. 17 121 379 2 519 0.15
oxp. 11.6 131.8 373.6

19 5-9/3/62 obs. 1 30 129 160 0.10
exp. 1.6 28.8 129.6

I

20 10/3/62 obs. I 25 124 1 150 0.08
exp. I 1.0 22.9 125.0
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FIGURE 1


