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IntrodueUon

:LJ.tersture regal':11ng the characterist1ce cf eg.. end gro"l",;h ;)~

the Creenlend ha11but 18 consI1erably ~oor, althou&~ ~~ls specle~

makes a e1gn1ticant pOl'!lt1on in the TC:: an:i :::c:rA? er99S. :=.is s1­

tuation is aseocisted with mett.odical d1ffi~lt1es of ege a~d ~owth

rst~ detenn1I:stion. Even in the vaet work cf ::m1di 1136,/ cf :::c=,-

graphical chareeter and present1ng th.. investlgat10ns e~ blo1ogy

o~ the' Gree!l1and halibut t'rO!!1 the waters 0: Greenlsnd i;!'';'~3 'Pro~le=

to solve thie proble~, sbove ell usei otoliths 1:~lit - 13;',. "es­

chen - 1958/. :,r.e exception wes llilif.9ki /1944/ ·7::J -;'5e1 509:9'3 feer

tUe purpose. However. r"!sdug sge froe tee otoliths is V"!::--.1 d~ffi­

cult ge t!ley sre of 1rreg;.llar s:tspe, d ....P17 notched ..d.tea sn=. :!e,'~

the gr~h 1~ length cf tee fis:_ :he percentage of r~6~.~1~ ~:~

e l1ihS o~ the Greenla~e h~li~~t i8 not ~~e~ an~·tc·ir ~6js:ilit;

WOr3~~! w1t~ ~h~ t1~h gr~wtr~

quellc~ iistrib"..ltion ,n'=, sg9 cor:;:osition, ::,ste cf gro',"-:;:"l 1n ler.F.t"

end wei&~t, 'as well se length-w.. i~~t relationenip cave 91so teen

examlned.
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~Bt~rials ar.d ~etho1s

The materiale were collected in 1968 - 1972. They come

from regions of the :ll'orthern .ltlantlcl the.. t1ah1.ng gl-ounde of

th'!l Barents ~ea IITh, lIa/, of ledand IVal and :New Poundland

13"K, JU•. Cenerally, 13 752 l!pec1mell.8 of tbe Greenland hsl1but

were measured, 1 364 of them were taken for 8 detaI1ed bI010gi- ~

cal a=1ys1a.

To fInd a proper method of age determination 8 eomperathe

analysis of .following five anatomIe elementsl fin radII,'opercu­

lar.bones, vertebrae, otolitbe and seales ware mada. It haB been

ststed, that beeause of their delicate etrueture and bad reada­

bi1ity the fin radIi ae well as the opercular bo~as ~re not ade­

quate for this purpose. Tba vertebrae after sta1n1ng with 8l1~

rin may be used for aga determination. However, on 8eeo=t of

diffieultles assoclsted with preparatlon they an of no use in

casea of a vsst material. The calcinated otolitha are much ole­

arer thBn uncalcinated but their raadebility 113 alsO unsat18fae­

tory when the matsrial 18 vast~

On purpose to find out the usefullness of sealeB in ags end

growth of rate determinatioll.8 seales from 12 d1fferent spots of
. , . .

the Greenland hal1but s body were bkau from 173 flsbBs trOlll the

flshlng grounds of the Berente see end from 180 flsbss caught in

the waters of :r;ew Fo1.Uldland. The relationship between total le~b ._
11. t.1 of the Greenland hal1but and oral rad1us 01' peale trcm •

carbin spot hae also been eeleulated. n _a proved tbat tha ~

latlonships of a11 12 spots an assoclated ..ith linear form rela­

tionship snd that the highest 'VIllues of eorre1aUon coe1't1cient

fall'to the' seales trOlll .ths caudalpert of tbe hallbut's body.

The equations of regression lines 'for the ceudal sealeB 1rh1eh had

•
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teen ealeulated at ~he same time difte~'~rcm the re~ai~ing in

their h1g~er slope, It harPens so, beeause the seales of this

pa~t et bocy ere of bigger size end the regression lines drs~n

tor these Beales, unlike majority of the remeining, eross t~e

Y-axis neer to the origin. As the eeudal seales ere the biggest,

the elearness of annulii was the beet. It has been stated that

the scele size in the d1reetion of the eeudel fin inereeses end

th1s regularity involves e11 fish eeught in verious regions.

So, the seales trom the eaudal part ebove the lateral lir.s

end trCll!l the e~ aid.e ware taken as the basis ror age an::i rate

of grcwth determination in this spot. Tne ~ellest n~ber or re­

genereted sealee was found in this spot. ~he raletionship bet­

weeü total length /l.t./ of the Greenlend hBlibut and oral rediuc

Ir.or.1 of ite scele teken trom t~~B Bpot haB bean additionellj

eelculsted trom the enlsrged material /430 fisheel csught in ths

f1eh1ng grounds of rew F'oundland. The Ush length was of 13 to

81 cm. It is ehewn in Fie. 1, where the straight line, w!:lieh is

the result cf ~his relations~ip, erosses the X-axie at 3,51 vs­

lue. This value eorrespond to'the length It whieh the seaie,of

the eaudal pert'developes. This relations;~p provss to be not

perma~e~t - it ehanges to~ther with the fish lengt~ growt~. But

the relationehip 1';:0;.° 1s almost always permanent and

"amounts to 178, _here ,,0 1s substituted by 3,51 value /Fig. 2/.

On this bas1s to baok ea1eulation Ros... Lee's tomule has loeen

app11ed. Value ,,0" has been caleulated in virtue of the fish

caught in the fishlng grounds of Ne... Foundlsnd. It.has been elso

applied with the raferenoe to the remaining regions, where the

laok of young specimens of ha11but made the determinat10n of re-
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lieble relationship between seale radius end the fish length

bpossible.

In age determlnatione based on seales the number of ennul1i

in the form ofcloser clrouli zones was of the first importence•.'

The annules wes loeellzed in the exterior part of the zone.

Apart f.rom sIlIlull1 there _re also false snnulll present on the

Grennlsnd hal1but's seales. Tbe most commonl1 found. type was the • '

juvenile ring. rt was visible in the form of s bO'.mda17 between

closer circul1 zone end neer. to the center snd l:etween rerefied .

circuli zone - turther fram tbe center. Rerely found was s double

ring, whieh is next 100 same other ring snd a partial ring wh1ch

was visible only on the part Of a seale.

T~ rate of growth of the Greenland bal1bUt bäs been expre!l"'

sed by three mathemat1c methodsl Ford-Walford. Gompertz and

v. Bertalanffy·s. Tbe th1rd one cbarscter1ses best the growth of

the dlscussed species snd 1t has been also used to show tbe rate

of growth in weight.

~

The eleboretion of'lenght frequeney distribution of the

Greenlend bal1but caught in the flsh1ng grounds cf l'Iew Poundlsnd

subsrea were based on the measurements of 579 flsMS. The age

compoait1on was based on the analyilis of 524 f1shes caught in e
1968, 1871.snd 1972. In th1s region /Fig. 31 the length of the

I'ish was from 13 to 63 cm end in age gI'OUpl!l trom I to XIL

The average length was 42,0 CIIl and age - 4.69. The spec1mens

from III 100 VI 8ge graups were prew.lling eIld the flah from IV·

group was most aboundant.
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Tho eleboration of length trequene~ distribution of th~

Greenlend hel1but eeught in the t1sh1ng grounds of the Ber'lnts

Se. in 1970. 1971 was beeed on the measurements of 8 J04 fiehes·

end 328 flehes were measured in order to determine age ecm?o~ition

In this region the length of fish varied from 28 to 103 CI:! end

V to XV age group. The average length wes 52.5 em end. the l1yersge

age - 7,95. The fieh of VII age group was .pre"V8lling•

In the elaboraticn of 1ength frequency distribution of the

same epeeiee but eeugnt in the watere of·leelend 10 1971, 4 ~C9

·fiahes ware measured end J81 f1anss anelyee1 for ags compesi.ior..

In this region IFig. 51 the length of !ish was veriad froI:' 2~ to

9& em end the age group VII to XIII, the most prsvailing ~&e XI

age··group.

Aa the rate of growth in length of the Greenlani rÄllt~t ~~c~

the examined regions shows eimilerity in life course - the grow~h

e=ves ere also s1mUer. The grorlh ra ta i5 rapidly growiq; i:'l ~;;e

f~st year 01' life, tram the eeeond to the fifth the ~~~wth r"te

·is rather regular to beeome slower in turther yeare. :he =o~t rs­

pld growth rete is eherslrteriet10 for the Greenler.e ha lib'ü fron

the :t:ieh1ng grounde of New Foundlsnd, then from the Barer:.to ee9

snd tbe slowe8t 18 noted for the t1shing grounj~ cf :celsr:.i I?i ••

6/. The equatlons of the growth in 1ength for these rer,ions are

as follows• Ner. l'oundl.aJ:.d 1t - 126,5[1
_ e-0 ,08/t + 0,02/)

The Barents Sea 110- 116.5 [1 - e-o,08/t + 0.031/]

Ice1and 1t - 144,0 [1
_ e-O·05/t + 0,9311

Tbe difference in the rate of grorlb or males end feosles ha~

been obeerved. Thus, the femelee rrom.th~ waters cr New ?ou.~iland

end the Berente See - from the 61ght yeer snd from tbe f1s:"ing:
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g:roun:l.s of leelend fram the ninth ;resr grow faster than males.

This reetrain in the growth rate in length of males in these re­

gions is the ease with the fish Of over 50 em in length. Pre­

sur:ably. this phenomenon is assoeiated wl:~ earl.,y maturit;y of ma­

les ane. their longer etey in t!:le epawning grounde than that of >

feI:lales.

In Fig. 7 the reletionship between length and ';e1ght of the

GreenlaDd halibut for the three compared regions 18 shown., It

seems that 0::' best condltion 108S fbh f'rom the Barente sea,ot

worse from the fishing grounde of 1Ie;, Foundland and the worst

fr~ lcelan~. However, it must be noted that the material f'rom .

t!:.is region hae baen e~~leeted in, summer, wheree.e f~om 1Iew Pound"l

lan:! in spring snd in autumr. fram the Berents ses.· ,

In Fig. 8 curves 0::' we1ght tor> different fishing grounds bB-,
ve been dral'.'Il and eeleuleted by Bertalanfty"s equationo

It is ee follow: '

5ew :Poundlsnd "t- 22990 t 1 _ e-o,08/t + 0,02/] ",32

The Berente ~ell W
t
- 18660 [1 _ e-o,08/t + 0,0311'] ',35

leelend "t- 25840 [1 _ e-o,05/t + 0,93/] 2,98

'::'lle most repid growth 0: Tieigbt 1s characteristic for the Green­

land halibut frOI:l the tishing Eiounds of :!in Poundland. then

trom tl:e !larente See 1'1shing grounds and then from Ice1and.

Literature >

r.:il1tisk1~ G. I •• 1944: Llaterialy po blo1:og1i 1 prom;ye<l:u croornogo

psltusa Barencawa morie. - Tr. Pollern. n."-1. ln-ta morels:.

rybn. eb-we 1 ok1eanogr., wyp. So

•



•

- 7 -

Paschen U., 1968: ~rgebnisee einiger Unt~rsuchunge: am Scn.ar~z~~

Seilbutt IReinhsrdtius hippoglossoldes/ im Jahre '~67 oei

Island. - Fischerei-Forschung, 6, 1.

5midt E. :r.. B•• 1969: The Greenland halibut, Reinhsrdtiue hippo­

glossoides /Walb./. Biology and Exploitation in Greenland

Waters. - Meddelelser fra Dannarks Fiskeri- og Ha~~der~6gel­

aer N.S., No. 4, K~ben.~vn.

..



(.or.
[mm

4.0

3,0

Z.D.

40 50 60 70

n-430

80 .t. an

Fig. 1. Relation betTllan totol langth Il.t.1 Green1al1d hAl1but ond ord radius Ir.or.1 of ocola trom
oludel part



+
1100 .. ... ... .

-+. + .. ... ++ .... ...• ...
U·C • • • ... .- +• • • '. • .. 0+._ •r:or. • • • • • " + ...• • •• •• • •• +• • • ++ a ..• 0 • n-430• •• ." • ...

150 •
100 200 ::JOO 400 500 600 700 800 /.J [mm)

PiS. 2. :;eletiol: t,et'/:een ratio .hh. &n~ hh.=.2 frcm total lengtl\ of Greenland hal1butr.cr. r.or.



%

3

1

10

Fit. J. lAneth Iod Ig.. compoo1U~n (,t Cruolancl. b8.l1but Ir"'" N... Foundland tiahing ground8 I



5

.e
%

40

z

30

• 20

r
t.("") I 11 IIIIVV VI VMVJJJI

".328

Ug. 4. l ..nsth 6nd ege ccmpce1t1on or er.enland hel1but rram Ilarente See rish1ng grounda



y.

5

2

20

%

Fig. 5. Length en(\ ege oompooiUon ot areenland hel1but 1'>'0lIl Loalend t1eblng grounde



I
i

• f( t' ••• " Ill", XIJIVXYJl'lnI
willk.

F1e-. 6. :'hl! rr.te cf leneth {'To'ff'th o:r Creenlend. hel1but



•
l.UctrI)

I I
I I

I
ii I

I I)I I
I i I

1 I I

I I 1 I, I j ! ,I"I
I

6r I I I I
i , ! I

I
J!J/

I
I

I II ! ,
I !

I·
i

I
I I

! II i
5j

I I

I

I
I

I
,O1

1I I / iI I I
I I I

/ I:

I I I 1-

/ ,I

I- I ! "/1I I

I
I

i I I I ItlI

i I

I I I I
'/ I

I I I t /
I I I

I /. II I ,1/ / II i

! I I ~/

I 1/
! I N
I I I"I I

I I I

I I

I
I

I I

~
,

I I
I

I I II
I

V
/ - JGa JuII4laJl41a, ..56

------ __ llanD'....373

I~ - ••_-- IalaD4J.a. "42'
JsJ'

fO 20 ,)p U 50 60 ro 80 '0

4

3

z

F1g. 7. Length-..e1gM ....le1;1onBh1p ror Greenland bal1but .



I I A1/:
~' I

I,' ,/,
I,

/

V,/ "
, .' 1

j

I / ,I I11 /
zl-=--l--4--l--I-4--+--+--!I-l--*"-4--l-+--J--1--J.-+--I

1/
, "

I I
I L/

•
1

/,/ /, /
."

11--l--1--+-I--+-4l--4~'--+--I
I J ,j-
r~~
I'

___ 110_ Fundlandia

______ 11«. Ba,."" ....

____ 35/olldia

• • " , M • .. IX t XI .n XII XW" JtV 11'1.mr
·"iek

R7i. 6. Th. roh ot ... lglW crowth ot ere.n.latld hal1bul


