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Abstruct

'::hen stuuyinG the state oi' ulue \dJi tini.) gonadiJ in tbe 110::"\7e-

;:::Lm Gea during the sprIng/summer pe:riod it \,1:18 i'cund that mainlJ

pro-spawninG tlue whi ting 01' "loeal stock" i'iCre feedinC thtre

from "\pril to mid-May. ir:lL1uture and also "non-brecdir:g" 1'i511os

i'ormcd part of the population. From tbe second hc.lf 01' Iolay spömned

out bluG i';hi tinb migra ted from ','Iastern UrCUE northy,C:lrd ovcr t::c

uoutlwrn ~!orv:q:;ian :..ica. Gonads 01' micratiuc i'iehe:> ~',cr6 ut ;;:<...tu-

maturity stage II-III anu there i:US no brc!...t <liffl:Jl'uI;Ce i..,:j~'.. '-()-:

bluc whi tin;:; 01' some popula tiOlHi.

Lee recherehes sur l'etat des glandes genitales d~ poutas80u

de la mer de Norvege au pr1ntemps et en ete ont demontre quta parti~

, '
d'avril jusqu'a la mi-mai c est 1e ,outaseau franc "du cpeptel local"

qui s'engra1ese en mer; une partie de la p.pulation est composee des

poissons non-matures et des poissons "steriles". A partir de la mi

mai 18 pouta8••u guai je deplace de 1'.uest vers 1e nGrd en passant

funk-haas
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par les regions sud de la mer. Les glandes geaiiales du poissen

migrateur atteignent 1e stade IY-II de maturite. Vers le aois d'aout

i .nt les gonadea en stade 11-111 de maturite,
la plupart des po ssons

les populations differentes du poutassou ne presentant pas de diasem-

blance considerable.

Introduction

~tudying tbc development of blue whitin5 connds in tbe spring!

summer poriod will perm t to cpecify tbe terms <lnd aren 01' spuvm

in[; of thc Bpecies, to determine ·tue micration routes to feedine

grounGs <.::.fter spawning emd also to clear up why muturo speciuens

da not spu.nl aometimes.

Materials ana metbods

Ovaries and testesof blue wl1iting tram the soutbern (63°QO! -

64°00'N), centrnl (65°00' -66°00'N) illld northern (68000' _

70°00'11) areas of the N:orwegian Sen: were tbo obj ect of our inve:::

tigations. Data were collectedfro;n April to August 1979. ltbout

20,a samples were fix'ed in ~O':1in:,s fluid. TreatlJlGnt 01' UD.~o. was

carried out in the PINRO Labo'ra.tory of Pll;}'SiOloC;Y. l1icroscopic

preparations were stained~~i~~:ironher:tatox;ylin. ;.
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.Discussion

Smull cutclJos of mature blue whiting 29 to 35 cm leng v:itb

cor:0.ds u t !.lU turi t;y Dtue5es 11 I 11-111 and 111 \Joro' tuk8n durinG

tbc fiJ.'c t l;:L'.:l\Jlings in tho aroa ef Llena Tl1rcshoJ.u. Tbe ren t cf

time durin5 tbc fir::;t clocadc of April werks \'icro carried out in

urCU8 01.' tLu cer:.tral HOI'VJogian Sou (65°00' - 6(.QQO'N). 1iainl;y

ndnl t 01 uc whi tinC 29 to 36 cm lone; \Ji th tSenads at maturi t~, Et1;.Gcc.

11, Il-III, III and occc-:::ionall:}T at ota130 IrI-IV (no more tbm 110)

'.":ere also C:J.ULbt thore. Ovarien at staGe 111 vwre lißllt pink and.

raundi.sh cc:gs ':lerü hardl"J' seen trlrough tlle transparent illor.l1JJ.·'me of

cenuds. Older ovocJ'tes were in tlie phase of ini tiul accumultl tion

of ;yo1k. Oldel' c;eneration of aces in ovaries ut stuce lI-lII '",'Juf1

in thc phase 01' vucuollz.o. tion nnd. in ov uri us :it staGe TI ('iI-II)

:Ln thc pbUDC 01' onc-lu;);cred 1'o11icle. I.laturi ty cocfficiont 01' :l:c-

J.1'Ües Ilt sto.cc 111 Wu3 \'i1thin 1-1.5%. It ,':uS pos:::ible thnt tlJoo\.J

::;peciJ:J.onr; '"ould participuto j.n ti]xi\'.nint; bu t no t carli er tl:un J ul:"/

.\.:J~ll&t. :l?ishcs ',:1 tlJ gorw.ds !j t LW. turi t:t stace 11-111 und cspeciall;)'

at stage I1 v:ould not be lil:el;y to pnr.ticipatc in s!)i.\wninG.

VCGticuted from thc ~ccond decade cf April. D~~utu~0 blue ~hitin~

19 to 23 CD lanG ~~th Gonud.a at ffi4turity staGes I und 11 were

fo~nd in tlloeü i.\reus tOGethcr wi th ]iw.ture specimcns Dt stages 11-



r(;Ll:llc~, lookod likc clcmc;ated balf-c:n!:ty s:-.c:.; oi' d::'r1;,y b.:.·,,'.:n co-

ovarios were at maturi t;'l stage VI-IV. Ovaries \Vere in tbc form 01'

III) 111 und IVA. Ovaric::; ;it stu~o VI;.. wdc,lll.:d ~-'i2 G und bad

whcse..According to visuul evaluation ther.e occurred specilacns
"'"

~'

w1 th Gonads of tha t kind l1ü.d alread;y participa t~ed in sp~wning. the

portio~ 01' perhaps tVIO ovu1uted er;gs were spawned out. Tl!e ;nicro-r,

~ ~

hulf-dmpty sads through tbe transparent rnel:lbrane of wh1ch roulldish

light yellow eggs 0.5-0.6 rnm in diameter wa'e seen. ::l the cross
,'1" ..

section of gonads thore vws seen the c<lvi t;y. Bluo ".:bi tine fcwüeB

mcnG r.!ißht be at maturi~r stasü VI-lI. Uuturi~' coefficicnt o~ :)

::icopic examina tion sbow€d. tho. t nex t portion of u:1turin,' c.~se v:a's
• J. i,Io " .........,;,

:::'.l·ojüctea to resorption emd, conscquelltl;y. ova~io2 01' thos.€: srG.ci-:~

\';e11 seen in which aminute quanti ty oi' ~m,üned eGGs Ulight'be

:found. 1.laturi ty coef1'icient of those fishes v;us about 1~~.

~orwds.

I.lay. l';or1:s were cUl'ricd out in thc centra1 r-;oI'\vol;iun ~ou 4
(65000' - 67°00'lT) alonG the Uor\'Jecian Current. In tbc fi:r'st k:L:

ofI.iny gonäds of adult specil!lcns were at maturit~.. staces lI-In,

:)-

111, l\'.'l. und sporaclically at stabe 'Ir. OVilI'ic:.; of r:pJ.vmod - o~.1t

L)ur. Dcvelopine; eGßs were not Eecn wi th the naked <je tLrou~:l1~n,-

Gonads IJU turcd those specimens would 'pro babl:' luifira te tu G'p::n:nin[

brounds (arcuG of tbc Faoroe Islands 01' H",l t<?n und PröJ'C: B:ü,k::; u1,JDC.

tl1G Nor':;cci:::n COiJ.::::t) since we failed to i'ürd' f'ishes '!li th l!'crü uatuT'C

cytes \'lore in thc !'llG.se of 'intensive 'uqcUi.1Ul:ltion 01 J·olk. LIatl.?,

ritJ• coefi'icient of fisbes did not exceed 4-5j~ (the 1liCl:ctt inutu-

.thickcned IlJ.e:;;.brane of GOlludG. In the cross section the c~':<, ',::; ,,';uD

colorution fror.! orane;c to brotvn.Em..';s 01' di1:::v~"::Jt d~e 0.;;-0.; :Lil

in didr.!t tel' ware seen tbroußh t;ho trunlJpJ.:r-cnt r.:cnbraHG. Oldor ovo-

1'1 ty coefficient of pre-spawnincbluG wh1 ting ViUS 13-19';;) • .i~S tllc



tl"IO::;C fisbcs did not excG(;d I o.s G rule, 1<~~~. ~'iie I:laSS UpPI'oc.eb

of T;O:Jt-s-:;:J.."minc; blue whi tine; \'iJ.G OlJscrved in la te r.~uy. l.lic:ri.Atin::.:- ~~ ...

fisbcs 29 to 38 em long wero cbar:...ctcri~t'J. b~; u 10Vl cocfficien~ ü ..:

1"~tness C3 .2-5 .8%) in contr':"::jt to bluo ',.hi Une cüu[.;nt tllcro curH
:r-

sx,' (4.5-10-';). Gcnads cf botll males ~d fm.w,lu:> \..ere ut mutu:dt::

sto.t:eVI-II.'Ovo.ries· were yollo'"ish-bro\'m ••111i tisll eGl:is rCf:luined.

a.fter spawning (often hUl'dcned, 0.5-0.7 I:l:[l in diuraotor) IJinr:;

:frecl"J in (;lundulur ct:.vi ties were eGcn sporadicull;y tlJrouGh tl:c

thic}:encd membrc.n0. '.rhe muGS resorption oi' "joininc; ::;tCl(jes" 8.nd

rGl:J.&inod follicles wero observed in mic~'of]eopmc GOc\;ion8. Fees in

tlle pha.se 01.' forr:lution of' tho lTIL'c pcri:;;hcn,l rillC; rOllrcsontüd tLc

oldcr ßcncrution cf JovolopiuG ovoejtc~.

'l'ostes at sb... r.:;c .'I-II ware 01' dirt;y ;;'01.10\1 tc li:)Jt pinJ: ce,leur.

G0nauuctn ,Jere transparent, ~L.mdul.:;,::.' 1'eGtoons lost thair Gt.:r'cIli.;tL

(;,nd fOrle} uno i'ioro con tr<J.c tad. ~l);..\\:ninG oceut'l'cd, perhaps, in urou:;

of thc Porcupino and ""ocl:ull D,ml:s in Februar;;, /1.:1..:1.'ch. In J'.:u::I J !1l: C

post-spüvming bltJ.c \";11 i tinr..; micr:.J. ted to thc nOl:th oi' tbc l'o1":;c.::;it.·n

Sc:) botv.-een tllo Faeroe und SlJGtlünd Islünds. '[he l'irst I;J.icruticn

route lied in the nor1.,iJ-wQstl:Jrn dil'cetion, nortlJwt,rd of tLo ,;:\.lC1C.C

Islands to tho Bast Icelund, ulonc; tliO Lu:>t-Iceli.1.ndic Sllrl.'Cnt; i;Lc,

sacond - more ellstw1..~rd, in the nortllcrn dircc tion, ulonc; tho Nor-

:vegian Current.

·In spring anG. 'oa.rly 811Jm"Cr 19'/9 w,-ter tcmpcrutu:z:o GLltit\;'Jurd und

northward of lc~l;,md (Llccordini.5 to ~:he rE;sulk oi' im'cGti:..;u.tior.:'

carricd v~'1~ b,Yi;Fe 1:1'1 ";l,l~lüll") \.. <.:.~ 'Ud.o,: tLc no:.:r" , i.c. h;yrlro
-"'~."

logic~l conditions \/ore verj .UTli'D.llourüble and rar tlw.t reuson,

d'crhaps, ~.t:..::.\'med-out bluc ';:bitinG ,aiC:L'utc<l ir;. ono uircction -

11100g tL-: l-iorweGiun Current.
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Ju~~. D~rin; Juno investiSctions were carried out in thc

centr21 Nor~eG13n Sea. Blue whitin~ which had alroady spswned out

ovidontly in'Februnry/~archaccounted for 9~'o of fishes caußht.

l'ostsj,)awning replacoment of gonads (maturity stage VI-lI) \":as ob

served in the majority of specimens. In late June there appeared

speci~cns with gonnds at matur~ty stage 11-111. Ovaries ef those

fishec lYere ·of lir;ht yellew to light pink calour. 'Ihc mOill"br,:me v:o.·

transparent but doveloping eggs were not seen threu~h

nDl e:wity dlsappeared. Vlcnk sir;ns of thc previous spa'.\ning, atro-

Gic bOGibs and nure rarely re;:),aincd folliclos were seen in micro-

sco~ie cectlons of those sonads. The 01d8r ~oneration of devolopins

sc;runl cells was in the phase of one-layored falliele.

DurinE'; JLU'lO bluo whitin~ c;ollnus of "local" population were at

::J,,:;turi t;y si;a~os VI a..'1d VI-lI and in lato June tho;y v;ore nwinly ert;

~~ter;,:; VI-lI. Immnturc blue whiting 21 to 2D Cl;l lanb wore 0.1130 fauna.

Sonods cf those fisnes ~oro at stages I Dnd 11.

0'J-1Z:. Hartllern arens 01' the NOIT:ogiDll Seu (G8°00 f - 70°00 'N)

differences be-Harked

were invooti"atod. DurinG July the number OL rn"ture flshes with ..

~ono.ds öt stafG 11-111 irlereo.sod and pereento.~e of fishes with r,o-~

•naos ot sta~e VI-lI decroased rospectively.

twcun norne 90~ulaticns of blue whitin~ both in the state cf gonads

and in l'ctnosD mlo ful1ncsG 01' fi shos 1':0:1'0 not observcd. In!Co.t"vlre

fichu; cD to 27 cm l'Jnc; o.ccouIl,tad for Dbout 30;:;; of catchen. Gouads

01' spccir.wns 20 to 2 i !. cm lone; Viere at matur i ty sta;;e I and those

(;:L fi',h;;s 24 to 27 em 101lG - at stage 11.

AUF~uct. ;';orl~s were carried out only in the first half of Ausust.

Ar0as of :.!onn 'Threshold (72°00 f 73°00 ' U) wore investiljnted. Im-

~aturc blue whiting ~o to 27 cm lang aecotL~ted for about 25%. Go-

nada of nost adult fiches ware nt naturity staße I~-III, sO~üti~es
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lic,cordi?-G to visual evaluation tlley v/ere at staCE: II, 'bo:w.ds of

the reGt 01' fishes were at stage VI-lI and spocimcns at st:lse VI

·....ere faune. spol'adically.

:At tImt period i t was difficul t to single out :;r>ccü~<:;ns aI:lonti

w.aturo iishoo which·had not participated in sp<1\';ninr;.

Tbo HerweGiu? Sca was tbe feedin~ r~nG~ ef some blue whiting

stocl:::s \Ii tb various terms and ar€HI.S cf $PUI"JOLlg. }'r01:1 Afril to

• AtlGUSt blue whiting of "local" stock 01' stocks i':ere cau:3bt in

uifferent ureas of tbe Norwegian Sea.Gonads o~ nature speci~cns

~erc at different maturity stages: II-III, III, IVA, VI und in

la te July at ,staGe vI-lI. In 1979 spa.ming lasted from lute April

to July, i.e. OVer three months. Thfl Halten und Frö:Ju Bunks, Fue

roe Islands and others were probably tbc spuwning Greunds.

Mature fishes which had alroady spuwned out evidently ln Fet

ruaI';y/Marcb bagun to appeal' in the Norw3gian Sea from mid-May.

It was "western" stock of blue whitins characterized by the in

crcnoed abundance. Gonads of. those fishes were nt mnturity stase

JI-II. Durin~ June and July signs of the previous spuwning dis

a~pcured ~nu st~ge VI-TI chdnged iuto stage II-III. Mature s~e

cimcno wbose gonadswere at maturity stuge II in tho spring/s~cr

period und whicb in all probability bad not participatcd in opawn~

inG chould be also mentioned.

Those fislles were mainly caught in northarn ureas of thc Hor

~eßian Bea. That group of fishes was evidently recruited with spe

cimens of "western"·stock since those blue whiting appeared in

thc feeding aroas in tbc ,exho.usted sta~~••cooe specimens whicb bad

not succeeded,in restoring thair energy' balance stayed prob3bly ..

.fur the winter recruiting the population'of "non-brOGdinc;" fishes.
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Occurrence of IJ8- ture bluc whi tins in the "lor.:c..::iurl

s~ (%)

Ma eur~ ty.. ' p.ril "1 :l Y J u n " .; u 1::0
• ~:3 tabes _._Ä.... IJl_.n'-- ,, ...;.~~:_..:;;;:JL!l.__~,I;.;;;:U...r:;.;;;:U;;;:s..,;;';__

: rr : ü! Irrlli I: rr Pl T Tl n T. n

"1 0 c a 1" stock

I1-UJ ?,4 3,9

rr 3,2 4,0

IY 2,T.I ,r:
YT

3,8

3,1

1,0

5,6

2,4

r,6

1,1

1,6

0,5

0,6

0,8

0,3

0,4

0,3 n,2

0,4 0,4

0,5 0,5

0,3

0,2

0,2

0, I

"wes t ern" stock

Y1-n. T5,0 fR,O 77,0 .75,0 77,0 54,0 30.0 ?O,n ~~O,() 2G,0

2,0 33,0 40,0 70,0 ~3,O ·12,0
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