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" ' Abstract

; “hen studying the state of blue whiting gonads in the liorwe~
cian Jea during the spring/summer period ib wus feound that umainly
pre-spawning blue whiting of "local stock” vere feeding there

from April %o mid-May, immcture and also "non-brecding" fishes
{formed part of the population. Froin the second hzlf of llay spawned-
out blue whiting migrated from western arcus northward over the
southern Norwcgian Lea. Gonads of migrating fishes were at mutu-
riﬁy stuge VI-II. By iugust-gonads of the bullt ot fishes wuere ui
maturity stage II-III and there was no greut differcnce vobion

‘ blue whitiag of some populations.
Ré sumé

Les recherches sur 1l'état des glandes génitalee du poutassou
de la mer de Norviége au printemps et en été ont démontré qu'a partir
d'avril jusqu'a la mi-mei c'eat le poutas;ou franc "du cheptel local”
qui ®'engraisse en mer; une partie de la pepulation est compoeée des
poissons non-maturés et des poissons "stériles". A partir de la mi-
mai le poutasseu guai §e déplace de l'euest vers le nord en passant
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par les régions sud de la mer. Les glandes génitales du peissen

le stade IY-II de maturité. Vers le moie d'aout

migrateur atteignent
onades en stade II-III de m;turité,

la plupart des poissons ent les &

les populations différentes du poutassou ne présentant pas de dissem-

blance considérable.

_ Introduction
Ctudying the development of blue whiting gonads in tﬁe spring/
sumner period will perait to épecify the terms and area of spawn-
ing.of the specles, to determine tiie migration routes to feeding
grounds after spawning and also to clear up why muture specimens'

do not spuwn somebtimes,

Materiéis and methods

Ovaries and testes of bluec whiting from the southern (63°00! -

64°00'N), contral (65°00" - €6°00'N) and morthern (68°00° -
70°00'N) areas of the Ndrwegian Sea were the object of our invec-
tigations. Data were collected from April to August 1979. About
209 samples were fixed in Bouln's fluid. Treatment of daja was
carried out in the PINRO Laboratory of Pby°lOlOL}. llicroscopic

preparations were stained with iron hematoxylin.
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.Discussion

Swull catches of mature blue.whiting 29 to 35 cm long with
conuds at nuturity stages II, II-IITI and III wore tuken during
the firct tyawlings in the aroa of Mona Threshold. The rest cf
time during the first decade of April works were carried oubt in
arcus of the central lorwegian Sea (65°00!' - 6£°00C'N). Mainly
adult vluc whiting 29 to 36 cm long with gonads uat maturity stuges.
II, II-III, IIT and occcsionually at stage ITII-IV (no more than 4w)
werc also cuught there. Ovaries at stage III were light pink and
roundish epys werc hardly seen through tue transparent mexbrune ol
nonads. Clder ovocytes were in tLe phase of initial accuaulation

~

of yolk. Older generation of' eggs in ovaries at stage II-III was

1,

in the phase of vacuolization and in ovaries at stage II (VI-II)
in the phase of one-luyered follicle. Mabturity coeflficlent of ifc-
maules at stage III vus within 1-1.5%. 1t wus poscible that thosc
gpecimens would participate in spavning but not carlier than July/
auzust., Fishes with gonuds at waturity stage II-III and especlally
at stage II would nét be likely to parbicipate in srawning.

ATZus of the sgouthern Yormiegian de; (63°0Q' - 64°00'N) were in-

vestipated from the second decade of April. Luumuture blue whiting

-d

S to 2% c¢n long with ponuds at muturity stages T and II were

-

found in thosc areus together with muture specimens ot stoages II-
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III, III and IVA. Ovaries ubt gtuge VIa welghed 9-12 g snd bad

coloration from orange to brown. Egss of diircr:nt size Q.2-0.5 ma

in diame ter weré‘seen through the btronsparent menbraic. Oldoriquf.
cybes were In the rhase of*inteﬂsiveJaqcumulution o1 yolk. latu~ »
rity coefiicient of fishes did'nqt ékceed 4-5% (the highest natu-
rity coelfTicient of pre—spawning bluc,whitipg was 18-19%). g thc
gonads umaturcd those specimens would.probably migrate to spauning
grounds (arcas of the Faeroe Isl.ﬁhds or Halten and Froys Bauks ulc.n;.'
the Nerdepien coact) since WG failed %o findcfishes with pere nature
ponads.

llay. Works were carried out in the central Norwegian Lea
(65°00" — 67°00'l) along the Norwegian Current. In the first bali
of Liay gonads of adult specimens were at maturity stages II-31IT,
I1I, iVa and sporadicully at stege JI. Ovaricy of cpuwned - out
fengles looked like clongated hali-ennty suos ol cfrty b:onn co-
lour. Developing egns were not seen with the naked c¢ye bthrouch inc
‘thickened membrane of gonuds. In the cross section the cuvwily wus
well scen in which a minute quantity of rexilned e5ba pight be
Tound. Maturity coefficient of those fishes wus about Y. _

Lccording to visual evaluation therg occurred specliucns whese
b »

cvaries were at maturity stage VI-IV. Ovarles were in the form of
A » .
hals-empty sacs through the transparcnt meubrane of which roundish

1ivht yellow eggs 0.5-0.6 mnm in diameter were Seen. _g the cross
section of gonads there was seen the cuvity. Blue xhating females
’w1th ponads of thut kind had already part1c1pated in spavning. tue

portion or perhaps two ovuluted eggs werec sy¢wned out. The : icro~

-‘

scopic examiration showed that next por ion of naturing s was

"

subjected vo resorption and, conscquently, ovar*0~ of those “IQC Ty

Ca

mens might be at maturity stage VI- II Maturlty coefilclcnt oﬁ. ¥
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thiose fisbes did not exceed, as a rule, 1-I%. Whe nass approuch
of Losg-spuvning blue‘whiting vag obzerved in late May. HMigrating
°hes 29 to %8 cm long wérg charucterized by a low coefficient oo
1qtness ()-4—5 5%) in contru t to blue whiting cuug nt there curli-
er (4 5—10%). Gonads of both males und femules vere ub muturit

stage VI-II. Ovaries were yellowlsh-brovm. Whitish egys reauined

after spawning (often hardened, ©.5-0.7 mun in dicmeter) lying
freely in glandular cuvities were scen gporadicully through the
thickened nembrcne. The muass resorption of "joining stoges" and

reneined follicles were observed in microscopic sections. Eggs in

e

the phase of formution of lhe RNA perithcerul ring represented biic

older peneruation oi develonping ovoeyftes.

Tcetes at‘stase JI-1I were of divty yellow to 1linLt pinkt colour.
Gonaducts were traneparent, glanaulur testoons lost their s x:n,th
! and form ana were contracted. Spuuning occurred, perhaps, in urcas
i of the Porcupinc and *ockall Banlis in Februury/lorch. In fiay/Jdunc
; post=spavming bluc whiting migrated to the north of the Horwezicn
i .

‘ Sea between the Faeroe and Shetlund Islands. The Lirst mipgraticn

route lied in the north-western direction, northward of the Fucrcc

Islands to the East Iceland, along the Lust-Icelundic Current; the
second - more eastward, in the nortliern direction, along the Nor-
“wegian Current.

In aprlng and carly swamer 1979 vwieter temperature custward und

northwaru of Ic¢=lund (uccording to the results of invesbtigation:

carricd oub byptie 1/V "Akhill") wus bLolow tlhe novw, i.ce hydro-
~LF
logicul conditions were very .unfavouruble and lor that reuson,

~perbaps, spowned-out blue whiting migruted inn one direction -

along th~2 Norwegiun Current.
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dune. Duriny June investigations were carried out in the :
centrzl Norweplan Sea. Blue whiting which had already spzwned out
efidcntly in Februaxry/March accounted for 90% of fishes caught.
rostspawning replacement of gonads (maturity stage VI-II) was ob-
served in the majority of specimens. In late June there appeared
specimens with gonads at maturity stage II-III. Ovaries of those
fishes were "of light yellow to light pink colour. The pembrane wac
transperent but developing eggs were not seen through it. The inter
10l cuvity disappeared. Weak signs of the previous spawnine, atre-

vic bodies and nore rarely remained follicles were seen in micro-

scopic sections of those gonads., The older generation of developing

|
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sexual cells was in the phase of one-layered Ffollicle.

During June blue whibing gonads of “local" population were st
azturity starces VI and VI-IT end in late June they were mainly at
stems VI-II. Immaturce blue whiting 271 to 28 ca long were also found.

Tonads of those fishes were at stages I and II.

July. Worthern areas of the Norweglan Sea (C8°00' ~ 70°001'1)

were investimated. During July the number of mature fishes with ~

sonads 8t svare II-IIT increased and percentaze of fishes with go

nads ot stoge VI-II decrecased respectively. llarked differences be- !
tween some vopulations of blue whiting both in the state of goﬁads
£ fishes werc not observed. Imrature
fishes O bto 27 cm long accounted for sbout %04% of catches. Gonads
of specinsns 20 to 24 cm long vere at maturity stage I and thosgse
¢f fiches 24 to 27 cm long - at stage II.

August. woriks were carried out only in the first half of Ausust.
Arcas of lona Threshold (72°00' - 7%2°00'N) were investigaoted. In-~
mature blue whiting 0 to 27 ca long accounted for about 25%. Go~

nads of nost adult fishes were at naturity stage I1-I1I, sonciinmes
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according to v1sual evaluation they were at stapge II, gonads of

the rest of fiuhea were at stage VI-II and specimens at stuge I

were found spoxadically.

At that pcrlod it was dlfficult to single out Spceimens aumong

uaturc fishes which-had not partlclpated in spdhnln

Thc Norwegliun Sea was the feeding rang. of some. blue whiting
stocks with varloug'terms and areas of spewniiug, Froun nprll to

August blue whiting of "local™ stock or stocks were caught in

" different araés of the Norwegian Sea. Gonads of mature specimens

were at différent maturity stages: II-III, III, IVa, VI and in

iaté July at.stage VI-II. In 1979 spawning lasted from late April
to July, i.e.iovér three months. The Halten and Frdya Bunks, Fue-
roe Islands and others were brobably the spawning grounds. |
Mature fishes which had already spawned out evidently in Feb-
ruaiy/March'begunyto appear in the Norwsgian Sea from mid-May.
It was "“western" étock of Dblue whiting characterized by the in-
crcased abundance, Gonads pf,thoée fishes were at maturity sﬁage
JI-I1II, During June and Jul& signs‘ofithe previous spuwning dis-
qppeured and st&ge VI-TII changed into étage.II-III. Mature spe-~
cimens whose'gonédsrweré at maturity stuge II in tho spring/summer
period and mhich in all probabllity had not part1c1pated in gpavn-
ing should be dlSO mentioned. »
- Those flshes were malnly caught in northern areas of the llor-

wepian uea.:ihat group of fishes was evidently recruited with spe-

-clmens of "Westérn" stock since those blue whiting appeared in
’the feeding aroas in the exhausted staﬁe.*&ome specimens which had
. bnot succeeded 1n restorlng their energy balance gtayed probably

fior tue_winter recruiting the populatlon oi ‘‘non-brecding" flsheu.



Occurrence of

Table 2

nzture dblue whiting in the lorwe iun

Sea (%)
‘:iﬁgggty April MAY : Jun e Do ou ly jupust
~ A v
CTTYm oam 2 1 2 " o: W ;T .1 ;o T : " .7 T

"i o c al" stoek

n-g 2,4 3,2 3,8 5,6
n- 3,22 4,0 3,1 24
1,6

1, 06 ©,3 0,2 0,2 0
1,6 0,8 0,4 0,4 0,2
0,5 0,3 0,5 0,5

04 0,3

77,0 75,0 77,0 54,0 20,0 20,0 30,0 23,0

1y 2,1 1,0 1,5
Y1 :
"wes tera" stock
yr-m 15,0 £8,0
J-f

2.033,0 40,0 70,0 23,0.42,0 .




