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Summary

This paper deals with tho biology, bohaviour and distrib­
ution of Blue vnliting concentrations in summer and autumn 1910.

It was found that Blue \ihiting concentrations were distributed
over a largo area of the Norwegian Sea, the largest concentrations
were observed in the western and southwestern Norwegian Sea, and
also in the areo. of mixed waters of the "wedge" ofthe East­
Icelcndic Curront at surfac~ tomperatures of 6-9°0.

In summor, Blue lThiting concentrations \-lore the most dense
at night, the rish were feeding intensivelyon plankton and they
distributed in the upper water 1ayer at a depth of 20 - 50m. In
day-time, the concentrations were scattered, active and stayed
decper (40-80m).

The 24-hours amplitude of vertica1 migrations in October­
November was considerably larger. ·At night the eoneentrations wore
observed at a depth of 40 - 100 m, deponding on the light; in
day-time, the fish moved down to a depth of 350 m.

Thc summer eoneentrations were composed by the 1966-1964
year elasses at an age of 4+ to 6+ years, the predominating
length being 24 - 29 em. In autumn (Oetober-Novembcr) B1uo
vlhiting of the 1965-1961 year elasscs, 5+ to 9+ years old,
and 21 - 31 cm 10ng were the most important.

Thc analysis of thc ago eomposition in summer and autumn 1910
indieates that the 1966-1961 ycar e1asses are rich and that largo
stocks can be oxpected in the next few years.

It is ImOlm timt tho habitats of B1uo 1:nliting in tho Honregic.n Soo.
ru:o nloost -tho same as those of herring and that thcir positions to 0. c;rcc.t
e::dent are determincd by hydrographical conditions (Andriyashov, 1954,
Zi1nnov, 1966).
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Our investigntions of Blue vlhiting in thc Norweginn Scn nimed nt n
c1nrificntion of·tho behnviour nnd distribution of the mnin concentrntions
in summer o.nd nutumn; to continue our study on the biology, nnd to de-
termine the length nnd o.gc compo8ition~ ,

rbterio.l o.nd Methode

The do.to. presented in this po.per wore collectod in tho NO~legio.n

Seo.. The work wo.s co.rried out on bonrd the PINRO research vessels
"l..ko.dcmik Knipovichll nnd "Fridtjof Hnnsen" in JUne-July and October­
November 1910. Fiehing for Blue llhiting concentrations wns conducted
by 0. mid-wnter trmll with 0. 12 mm mcsh net inserted in the codend. The
fieh were nco.surcd fron thc tip of the snout to the end of the middle
rnys ofthe tnil fin. During thc period mentioncd, 4 066 fish 'lere
ocnsurcd. ~gc was detcroincd by unbroken otoliths which were kept
in nlcohol for 1 - 10 dnys. Before exnminnüon, the otolith wns plnced
on n dnrkencd slide nnd its surfnce wns wetted with glycerine. Year
rings \Tere countcd under n binocular in reflected light. 434 Blue'
lThiting were aged.

Distribution nnd length-age composition of Blue lT.hiting'in suoner
nnd nutumn 1970

In,June 1910 the surveys covcred the aren from 60 0 30 ' N to 1lo l0 l N
nnd bot"lcen Icelo.nd nnd Uo~my. Blue lT.hiting concentro.tions '\'lere .
distributed ovcr 0. greo.t areo. of thc Norweginn Sen (Figure 1).' The
densest concentrntions were observed in the western nnd southwestern
parts of the Norweginn Sen nnd nlso in the aren of mixed wnters of thc '
"uedge" of the Eo.ct-Icelo.ndic Current.

In June-July 0. group of lo.rgo tro.wlors (B}rRT) fished euccosefully
for these concentro.tionc by pelo.gic tro.wls. Dense concentrntions ~f

Dlue lThiting were found in grent po.tches within o.n o.reo. of 10-15 n •
These concentrntions were registered on o.n echogr~ o.s 0. dence lo.yer
with loco.l concentrntions nnd scatterings•

Dense Blue vThiting concentro.tions wore mo.inly found whon the surfo.co
tempero.ture was 6-9°C. As to tho diurnal vertica1 migro.tions of Bluo
l'Thiting, it should be noted tho.t fooding concontrations wero the donsest
o.t night; they '\loro intencivoly foeding on plankton in tho uppor 20-50 m
1o.yor. In dny-time Bluo lThiting concontro.tions were more sco.ttored;
nctive and ro~o.ined deoper (40-8üm). An annlysis'ofthe co.tches of the
fishing fleet from the sunmer concentro.tions of Bluo lThiting in the
Nonleginn Sen showed thnt the obsorved fluctuo.tions in co.tch sizo during
n 24 hour poriod nre cloeely connected with the behaviour of thc fieh
and pnrticularly with thoir diurnal vortico.l migrntions. The grontest
cntchos, nbout 20-25 tons per trnwling were tnken o.t night.

1Then the hoo.ting of the mixed wo.tors of the Eo.st-Icelandic Current
sto.rted, it reeulted in an insignificnnt displacement of~he densest
concontrntions of Blue lThiting in 0. northern o.nd northeo.stern direction
in the eecond ho.lf of June.

In June tho concentrations of Blue vT.hiting consirited of fieh of
the 1968-1961 year clnsees nt an ago of 2+ to 9+ years and from 18 to
32 cm long (Figuro 2). Specimcne of the 1966~1964 yenr clnsses nt ßn

ngc of 4+ to 6+ yenrs (10.0/&) o.nd 24-29 cm long (12.4%) predominnted in
tlle co.tchos. In July no gront horizontnI migro.tions were undertnken by
tho Blue vThiting concentro.tions, but insignificnnt diplncemonts in
northern and northeo.stern directions wo.s observed. ~s in June, fishing
concentro.tionc were oo.inly distributed in mixed wnters of the Eo.ct­
Icolo.ndic Current (Figure 1). Iro considoro.ble cho.nges in the beho.viour
of Blue lThiting 'tiere observed in July compared with June, but the
Oi:iplitudc of"vertlcnl-nigro.tions-increo.sed.-- In the day-tinc_ they
migrntod to 100 m dopth. '
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Eehomctrie end hydrogrephiecl niero-survcys eerriod out in fishing
crees ShO\Ted thet tho donsest eoneentretions woro distributod et e
dopth of 25-50 n , lIhero tho tempereture lIes 3-6°0.

In July Dlue lThiting eoneontretions eonsistod of fish of the
1969-1959 yoer eIessos, 1+ to 11+ yeero old and 20 - 33 ca 10ne
(Figuro 2). Fioh of tho 1966 - 1963 year eleooos, 4+ to 7+ yearo
(69.0%) and 26 - 30 en 10ng (86.4%) dominetod in trml1 eatehos.
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Invostigationo of Blue ~lhiting in Oetobor-lTovembor 1970 sh01ved
that their eoneontrntiono were diotributed ovor c grect cree of the
NO~leginn Sec (Figure 3), es in ounner. Eeho-surveys sholTod thet
donse fishing eoneentrctions wore mcinly observed in the frontel zone .
(eest of leeland) where the tempereture in tho surfaee lcyer \10,04-5°0.
llhen the wnter tempereture deereesed, the density end frequeney of
Dlue Uhiting cloo deerecsod mnrkedly. Studies of the distribution of Blue
llhiting eoneentretions in Oetober-llovembor in reletion to tonpercture
eonditions sholTed thnt tho eooling of ueter mnssos rosultod in ni­
grctions of the densost eoneentrctiono in csouthorn and southocstern
direetion.

Tho cmplitude of the diurnel vertienl migrations was grentor in
Oetober-lTovol1lbor thcn in ourJDer. In dcy-tino tho fieh Hent dOim to
350 m; et night the eoncentretiono uero found nt 0, depth fron 40 to
100 n depending on tho light.

Tho "longth and ege eonposition of Dlue 1lhiting in Oetober-Uovenbor
is shoun in Figure 2 whieh shous thet in Oetobor-Novombor 1970 tho eon­
eentretiono in the NO~loginn Soc eonoisted nainly of tllO 1960-1959 yeer
eIesses, 23-34 CD long and 2+ to 11+ ycars old. Speeimens of tllO 1965
to 1961 year eInsses, 27-31 em long (82.5%) and 5+ to 9+ years old
(00.1%) wero predominent in the eoneentretions.

Concluoions

Inveotigetions of Blue llhiting cerried out by tho Polar neoecreh
Institute in 1970 ohowed that the fishing eoneontrations in oummer nnd
autuon wore mainIy found in the oouthwostern part of the lTo~"leß'inn Sec,"
in the nrea of interaction of the cold Ecst-Ieolandie Current uith the
uam NO~logien Current.

Fish of the 1966-1964 year,elasses, 24-29 em 10ng end 4+ to 6+ yocrs
old doninctod tllO eumnor eoneentretions. In eutuon (Oetobor-Novombor)
Blue YThiting of tho 1965-1961 yocr eInsses, 27-31 CD 10ng end 5+ to 9+
yeero eId wero prodominent. Exnninntion of tho ngo eompooition in tho
sempleo eolleetod in SUDDor end nutuon 1970 shows thct the 1961-1966
year eInsses nre rieh nnd Inrgo stocks of Blue Ylhi ting ecn be expeeted
in tho noxt feu yenro.
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Distribution of J31ue Whitirt..g concentratiöns in the
lTorwegian Se!3- in 1910; in 3une (1) according to
echo-surveys; in June (2) and July (3) according
to the dispersion of the fis~ng fleet.
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Figt:~re 2. LeIlo.o-th and age co:nposition of Blue vJhiting
in summer and autunn. 1910.
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pJ;e:v.re 3. Distribution of :Blue 'Whiting concentrations in
the lTorweeian Sea in 1970.

In October (1) end November (2) according to
experinentaJ. tra"11ings, in October (3) end
November (4) according to echo-surveya.


