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Introduction

idtersture regarding the chsrscteristics of ege and growsh of
the Creenland halibut ie conmsiderstly poor, althoug}x tais species
makes a significent position in the ICZS and ICHAF sress, This si-
tuation is sssocisted ‘with methodicél difficulties of ege znd growth
rate determization, Even in the vaat work of ‘midt /1343/ of mosmo~
graphical character and presenting the investigztlors ca biology
0f the Greenlsnd halitut from the waters of Greenlsnd this prohlen
has nct been salved to the end, The snterior investigsters wac izied
to sclve thias prohleﬁ:, above 81l used otoliths /Imilt - 1363, Tas-
chen ~ 1958/, The exception wes X¥ilirfeki /1§44/ 7a0 used sceles for
tkis purpose. Howevar, reading sge from the otoliths is v-ry [+54
cult eg they are of irregulsr shspe, deeply notched 2dges anl hawvs
2 ¢t of seconisry zones, The rurber of these zozmes incrssses witl
the growth in length cf ihe fish, The per: entego of readable LTn-
14ths of the Greenlarnd hezliwut is not high ard thelr resdsnility

‘worsez‘.s with ths fish growihe

‘I‘hus, the purpose of ihese siudies wes to find & nore sse®ul
metacd of ege snd grovth rete determiration. Norsover, ieng’s‘:. fraa _
guency iiastribution end ege composition, rste ¢f growsa in ;er;—t“
srd weight, as well as length-weight relstiomsaip ave 51% teen

examined,

l’:&cndamy of igriculture, Feculty of Sea Fisberies sna Feod Tech-
wolegy, Depertment of Ichinyology, Jzcrecin, Poland
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Xaterisls and rethole

The materials wers collected in 1968 =.1372, They come
‘from regions of the Northern Atlantict: the tiahing grounda or
the Barents Sea /ITb, Ila/, of Iceland /Va/ and Few Foundland
/51*:, 3L/, Cenerally, 13 752 specimeﬁz of the ereenlaﬁd halidut
were measured, 1 354 of them were taken for s detalled biologi-
cal aralysis,. o »

o f£ind a proper method of age determination s comparative
analysis of ~follovrimg five apatomic elements: fin i-adii,’opercu-
lar‘bonés, vertebrae, otoliths and scales were made, It has been
stated, that because of .thﬁir delicate atructui-e end bad reeds-
bility the fin radii as well as the operculsr bonee cre not ade-
guate for this purpose, The vertebrae after ataining with alize~
rin mey be used for age determination, However, on account of .

,- difﬁculties\associated with prepa:ation they are of no use in
.case; of a vast material, The calcinated otoliths are much ole~
arer thsn uncalcinated but their readability is also unsatisfec~

tory when the msterial is vast,

On purpose to find out the usemllneaa or scales in age and

growth of rete determinations scales from 12 ditterent spots of
the Greenlend hali'but s body were taken from 173 fiehas from the
fishing grounds of the Barents Sea and from 180 fishes csught in

the waters of Léw Foundland, THe relationship between total leﬁgth_

/1.%./ of the Creenland halibut end orel Tedius of scale from s
certain spot has aiao been caleunlated. It was proved that the re~
lationshipe of all 12 spots are aasociated with linsar form rsilla-
tionship. and that the higheat values of correlation coefﬁéient
£a11 %o the scales from the caudal part of the halibut’s body.
The eguations of regresﬁon lines 'for the caudal ee_ales wkich had
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. teen ca.lculated at the same time differ rem t'he remair.ing'in

their higher slope, It hapypens so, because the scales of this
part of boly are of blggsr size and the ragressien' lines .drawn
for these scales, unlike majority of the remainirg, cross the
Y-axis near to tﬁe origin, As the caudal scales are the 'biggest,

the clesrness of annulii was the best. It has been stated that

" the scale size in the direction of the csudal fin increases erd

tkis regularity involves all fish caught in verious regions,

30, the scales from the caudal part sbove the lateral line

and from the eye sile were taken as thév bagis for age and rete

sl

of growth @eteminaticn in this‘spot. The emellest z@mber of re-
gererated scales was found in this spot. The relatiénship tet-
ween total lengih /1lcto/ of the Greenland halibut and orsl rediuc
Jr.or./ of ite scale teien from this spét has been additionally
calculeted from the enlarged material /430 fishes/ caught in the
fishing grounds of INew Foundland, The fvish length wes of 13 to
81 em. It is shewn in Pig. 1, where the straight 1ine, which is
the result or't.his relationshlp, crosses the X-axis at 3,51 va-
lue, This value correapond to the lenéth 1t which the scale of
the ca‘udal part ‘developes, This relafionéhip proves'to be not
permenent -~ 1t changes togsther with the fish length growth, But
.];L%%.O_;.;.E 45 almost always permanent and . ‘
emounts to 178, where ,,c"is substituted by 3,51 velue /Fig, 2/s -
On this basis to back calculation Roéy lee’s formula hss ‘teen
spplied, Value .,c" bas been celculated kin virtue of the fish
ceught in the fishing grounds of New Foundlend, It.has been elso

tﬁe relationship

applied with the reference to the remaini.ng‘ regions, where the

lack of young specimens of hallbut made the determination of re-
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liable relationship between scale radius &nd the fish length
impossible. ' ' o

In ege determinations base& on sc:ales the number of anmulii
~in the form of .closer circuli zones wag of the firat importence.
The annules wes localized in the exterior part of the zone.
ipert from epoulll there were also false anmulil preaent on tbe
Grennland halibut’e scales. Ths most commonly found type was the
Juvenile ring, It wag visible in the tom of a boundary between

closer circuli zone and near to the center and tetween rerefied -

bcirculi gone - further from the center, Rerely found was a double

ring, which is mnext to some other ring and a partial ring which

was visible only on the part of a scale,
The rate of growth of the Greenland halibut haa been expres-=

sed by three mathematic methods: Pbrd-Wulford, Gompertz and
v. Bertelanffy's. The third one chamcterlaes best the growih of
the discussed species snd it has been also used to show the rate

of growth in 'night.

Results

The elsboretion of lenght frequency distribution of the
Creenland halidbut caught in the fishing grounds of New Foundland
. subares were based on the messurements of 573 fishes, The age’
composition wes besed on the analysis of 524 fishea caught in
1968, 1871 8nd 1972, In this region /Fig. 3/ the length of the
Fish was from 13.to 83 cm end in ege groups from I.to XII.
The average length was 42,0 cm and ege - 4,69, The specimens
from III to VI age groups were prevailing and the fish from IV

" group was most aboundant.
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The elsboretion of length frequency distritution of ihe
Greenland halibut ceught in the fisﬁing grounds of the Saren%s
Ses in 1970, 1971 was based on the measurements of 8 364 fishes-
end 328 fishes wers measured in order to detemine ege ccmposition
In this reglon the length ‘of fish varied from 28 to 103 cm and
vV to XV a‘ge group. The average length was 52;5 em and the sversge
sge - 7,95, The fish of VII age group was prevailing, '
In the elaboreticn of length frequency distribution of the

* ssme gpecies but é.aught in the waters of Iceland in 1971, &4 3C9
"fishes were measured and 381 fishes apalysed for Sge compesisicrn.

In this region /Fig. 5/ the length of fish was varied from 29 to

96 em and the age group VII to XIII, the most prevai"*ng ras XI
age “group.

A8 the rate of growth in length of the Greenland Eallitut frew
the examined regions shows similarity in 1ife course - the growih

curves are also similar. The growth rate is rspidly growirg in she

1Y

first year of life, from the seccnd to the fifth the growth rot

-is rether regular to become slower in further years. The zos%t re-

.pid growth rate is charssteristic for the Creenlarnd halibat fron

the fishing grou.nds of NJew Foundland, thern from t... Raprerte feg
and the slowest is noted for the Pishing grounds cf Zcelani S Tig.
6/, The equations of the growth in length Tor these regions sre

as follows

New Foundlard 1= 126,5 [1 -0,08/% + 0,02/}

The Barents Sea lt’ 116, 5 [1 - g.o 08/t + 0.03“/]
saland - ) = 144, 0[1 - e=005/% + ».9,/]

The difference in the rate of growth of males and femeles have
been observed, Thus, the females from the waters of Kew Founilend

and the Barents Sea - fram the elght year snd from the fishing
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grounds of Iceland from the nint-h year grow fester than meles,
This restrein in the growth rete in length of malea in these res
gions is the caae with the fish of over 50 ca in length. Pre-
surably, this phenomenon is asssociated with early maturity of ma-
les snd their longer stey in the apavming‘grounde than thet of
f’emales.. ‘

In Fig. 7 the reletionship between length and veight of the
Greenland halibut for the three cqmpared regions is shown, It
seems that ol best conditiorn wes fish from the Barents Sea, of
worse .frnm the fishing grounds of New Foundland and the worst
from Iceland. However, it must be moted that the material from

tnis region hes been collected in summer, whereas from New Fou.ndd

land in apring and in autumn from the Barents Ses. T )
In Fig. 8 curves of weight for different ﬁshing grmmde han.

ve been drev'n and calculated by Bertalanffy’e equation,

It is es follow: . -

Yew Foundlend . Fym 22996[1 -

¢=0:08/ + 0,031/] 3.35

-o,os/t + o,oz/] '3732

The Barents Sea th 18660 [1
. 2,98
25840 [ 1 - €70205/% + © $93/] <

The most repid grdwth o weight 1s charecteristic for the Green-
lend halibut from the fishing grounds of New Foundland, then
from the Barents Sea fishing grou.ﬁds snd then from JIceland,
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