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On the basls of Soviet study there i5 glven in the

report the analysis of structure of blue whit1ng range

distrib~tion of slze composition in the ares and migrations,

including active, passive, horizontal and vert1cal ones.
. .

. By comparison of gadid fish and herrlng areals and. their

feeding habbits the author comes to the conclusion that with

depressive state of herrlng stock b].ue whiting fills in the

niche in the Norwegian, Greenland and Barents seas •
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. La publication centient l'ana1yse de 1a Btructure de la zone
d'habitation du poutassou, da aa repartition par la taille, ainsi
quel'analyse de sa migration active et passive, horizontale et
verticale, faite a la base des travaux effectues par les oheroheurs
aovie tiquee•.

"
. En comparant ~es zones d'habitation du poutassou et du hareng

et leur nutrition o~ :eu~ e~ deduire que l'apparition du poutassou
dan~ l~s me~a de Norvege, de Groenland et de Barents comble le
vide c ,. I' 't' . ..; .,ause par e at depressif. des ress'ources du hareng dans ces
regions.
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The speela.1 st;uclles o~ ,pou,tt\sseau eeology in north 2.

Atlantic are conducted by the Soviet Union sinee 1965. Before

'that the material co:acerning· poutasEfeau ecology bad been

collected along w1th the study of bottom and'pelag1c !1shes

(eod, haddock, perch, halibut, herring, capelin) in north

Atlantic.
In 1965-1979 there were carried out 54 special

exped1tions on research end survey vesse~s (Table 1) wn1eh

were studylng poutaseeau ecology accord1ng to uniform

programme and methode

The results of this aurvey as well as the results of

ear11er studies of poutliDDeau ecology were published by

Soviet scientists and spec1Q~ists inf1shery in their

numerous articles. The list of,these articles is given in

bibliography to this report.

The main result of the Soviet studies of ~111e~wh1t'ing\

1965-1979 are g1ven below.

Thc analys1s of thc,eollected mater1al showed tbat

blue .' Vlhi.tirc1s w1dely distr1buted in north Atlant!c, in the

Norweg1an, North, Greenland and Barents seas. Tbe northern

border of the areal lies from northern Spi tsbergen through,

Mone sill to'Jen-Maien then to nortQern Iceland, east and

west Greenland and to Fleaish Cap and Great Newfoundland

banks (Flg.1). North-east border of the areal lies in the 4t
Barents Sea Where poutasoeau 1s constantly met in

hydrolog1cally warm andcold years. However the areas of '

mass distr1bution are not the same 1n these years, tor in

warm years poutasseau 16 dlstr1buted alongNord Cap and

Muruansk currents. The maximum penetrat10n ,of gadid t1~b in

these ycars to the cast in the Barents Seaup to 450 E 1s

also known.ln cold years the ~ish is, distributed along west,

soutb Spitsbergen and thc northern branch of Nord Cap

currents. As a rule' distribution o! ~hiD, fisb in the

Barente Sea in cold and warm years co1ncldes wlth demerssl

isotherm 3°.
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As 5 whole ,this fish i5 met in north Atlantlc at the

temperature cf 2 - 15°. Depending on physiological state the
relation of the speeies towards watcr temperature 1s different.

During thc .1'eeding period thio , f1sh in found at tlle

tempcrature 2 - 3° up to 12°, but most often'nt 3 - 7°: in

winter Qt 3 _5°~ during thc spawning at 7 _ 10°.. ,

Unlike mnny eoda this speeies spends the m&jor part vf

its li1'e in pelagialy, in water layers !rom the surfaee do~n

to 360 - 500 m. Dur1ng the spawn1ng and the migrations

towards shelf slope ~outass~nu stocks may be dlstributed L~

demcrsal lnyer (160 - 4401:1).

Gadid floh areal in north Atlantic uay be subdivided

aeeording to 1ts strueturer~o a rcproduetive part whieh is

sltuated in the aouth and a !eeding part which lies to the

. north, to the border 01' the areal. The feeding part of

the areal has a bigger surtace, the reproduetivc part has a

'smallcr one (Fig. 1).

\'11 th1n thc 1im1ts 01' the vast areal 0 f bluc whi t ing in. -.
north At1ant1c there are subd1vided 4 different populations

(stocks) wh1ch d1tter in the1r distribution, 1nhabitance,

spawnlng and !eed1ng areaa, aize-age compos1tlon, certaln

morphometr1c features end the extent 01' vermin lnfection.

These stocks are 1/ Medlterranean; 2/ West Atlantic;

3/ Blscay; 4/ Hebr1des-Norwegian.

Tho last one 15 the most numerous which is due to vaot

spawning grounds, stable occanologic conditions during the

spawning, wide distr1bution of eggs, larvae and juveniles

by the currents, long feeding migrations 01' adult fishes.
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The reproduction areas of Hebrides~Norwegian stock of blue

whiting . are placed in the southern part of the areal and

extend from west Ireland to Shetland and Farrer Ials in the

south of Ieeland. The feeding areas are the Norwegian,

Greenland and west Barents sens•.

By comparison öf reproductive part of Jn~s·. fish areal in

north Atlantic fixedby Schmidt (1909) 70 years ago with our

data one may conclude that spawning area expanded and somewhat

drifted to the north.

Barlier blue whiting was cons1dered to spawn close to

isobath 1000 c. These data did not prove to be correct. All

over the spa~~lng grounds , thiSfish spawns in demersal layers

over the depths of 180~440 m. The spawning takes place in

February - June, in the south of spawninggrounds - in February 

March, in the north - in March - June. The most intensive

spa~ning of thio fiah in north Atlantlc happens to thc west

of Graat Britain and Ireland.

Blue whitinglarvae on early stages of development were

found in many areas, as a rule beyond the 200 m lsobath.

The dlrection of larvae drlftlng is determined by prev~iling

currents in a.particular region.

From western GreatBritain end Ireland Iarvee and Iater on

fingerlings drift along the mein stream of North Atlantic

current in the general north-west dlrectlon, to Farrer

Shetland ch~~nel and partIy with the stream b~anches i5

drawn to the North Sen (Fig. 2). Som~ larvae and fingerlings

drift along the branch.which is formed under the influence of

Rockall Bank relief to the leit of the main stream. They move

north-west and west reaching Farrer-Iceland Channel, soutll

east and south Ieeland. The Iceland larvne drift with .
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Irminger current to the west und south-west.

In the Norwegian Sen larvae, drift fram Lofoten Isls to

the north wlth the warm Splt:>bergen currcnt.

Th~ larv3c hatched cut in thc north of Biscay '88,)' f'r~

lil~ely to drift both zouth-ea.ct and alang the continentsl

slopc to the north.

Distribution of ,pou-tüor;eau juvenil~::; 5-10 cm long is

c:mnected mainly wl th warm Atlantic "'eiters. Tho major1t)" of

juveniles i::; observed to the ncrth of 56-5S0N.

:rhe d-:Y'~lat1ics of ,poutnS8CUU of different length di~ trlbutlon '

in the Iior\o:egian and Greenland seas shows thut for older ind1 vi ...

duals It 15 uoual to inhablt west, north-..:est part~ o:t' tl1(!

Norwegian sea snd south, central end eastern parts cf the

Greenland see (Fig.3). The highest nu~ber cf juveniles 1s

dlstributed in the FaIrer trret.t. slong the contlnentC'll shelf of

N'or,...ay. particularly 1n the north of theo NOl'th SNl. Juvenile s

are also,met to the south of Iceland and in the Barents Sen.

Size-sex composi tion ott.hi:::: :fiah in all area.s hat; one
. ,

common regular!ty - with bigger si~e ,the number of t'emales

15 higher. }~ong the fishes 28-29 cm long and ll~r~ ~e~~lcs.
ahfays prevail. \'11th the length 24-35 cm i'emules make

90..100 96 (Fig. 4). The gro\!th of females' nUlIlb(!l' 'tri th bigger

length ensures higher i'crtility of the population.

Bluc whiting males mature at the length of 17-20 cm (at

the age of 2) und at thc length of 23-25 cm (at the age cf

3·-4 or fJOre) 90~~ of fishes join the spa....nlng part of the

stock. In uaes femnles mature Iater than males, at the length

of 24-28 cm (at the aee cf 3-6). In all areaswith the

~xception ci: the Bnr~nts Ses, the rate of male maturing

~y.ceed:: that of f~m4:l1es. No such dlfference i5 observed in

th~ B::lr~nt~1 Sea. All ye?r round, irrespective of lengt.h or
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sex Eoutuosenu is in the I, 11 and VI-lI stages of maturity.

The main reason of abnormal maturing of this ~ish in this

part of thc areal is low water temperature In the Barents Sea.

Heb~idc3-Norwegianstock of ~hio fish is characterized by:
. .

multiaged structure of the spawningpart of the stock wlth

older fish 6roups prevailing. Tak1ng into account the length

of gadid f1sh life, yearly spa,~ing, multiaged structure of

spawnlng areas we come to a conclusion that the remainder of

stock prevails over the new one.

Fertillty of gadid fiah 23-27 cm long ranges within

51-315 th.aggs. Individual fertility grows with blgger length.

Gadld fish 16 referrecl to those wlth unbroken cycle of

ovo~ytes' maturine. Durlng one spa\~lng season'a female

spa~ns 3-4 portions of eggs.

Long horizontal and vertical migrations are typlcal of

spa\'."Illng concentratlons, prevailing rematuring flsh in

After spawning

•

fl~h concentratlons mlgrate from the area to thc west 01

Gre9t Brltaln and Ireland to thd north tor teeding, to the

south of the Norwegion' Sea through Farrer-S~etland channel

and in s:nall:r number through Farrer-Iceland s1l1s o. l-1ass

migration of feeding this~ flsh to thc south Norway Sea

happens in the first half of summer. The migration ways of the

~tocksoin the Norway Sea und further on to the Greenland Sea

lle ~nnu~lly in the northern direction, first along the

brink of the East Ieeland current then to the north and

north-we6t And in the end cf Spptember-Octo~erapart or
cun~entration moves to Jan-Maien aren, Mone sill and reaches

the sonth of Medvejinskaya Bank (Flg.5). Then the opposite

mlgrs:ion takes place, to winter1ng grounds sltu~ted to

the east of Iceland, to mixed waters. 0

•
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lasts 2.5-3 months, fram October till December.Blue'whtting

migration to spawning groundsbegins in the, end of December

and lasts 811 January and the major part of February. By the

end of Fcbruary concentro.t1ons mlgrate to the 3.r~a J.yin.:; 'to

the WC3t of Great Britain anci dltzrib'..1te ove:' the. ::ps'vminf,

grounds slong the bank and contlnental slopes. Migrations to

spa\vning areas go not only through thc Far~er-Shetland charmel
, . ,

but also through Farrer-Ice1and 5111 (Fig.6).

Thus long migrations of YhiD. fish are determined by

feedi~g, wintering a?~ spawning. The~nGest ~igrations take

place in thc Norway and Greenland sea~ ~lhere during feeding l':~u('

.whi:t.ing reaches 70-72oN.

Vertical m1grntions of tIiis fish depend on phYGlcloeical

state, hydrologie conditions, distribution Of feed organisms

and.1ighting.

In summer time the range .of vertical migrations 15 smaller

(25-150'm) than in autumn end spring (250-350 T.).

Llke for the majority of pelagic plan.ktonophuge:::; it 1s typ1
, . .

cal of ~hla· !ish to go down to lower water layers at da~n,

as i! to a protected zone, and to move up chaslng tho food

at dusk. In other words, there 15 an obvious.adaptation by

detecting zooplankton, protection from predators und

preservation of abundance - a triple biot1e connection'named

"triotroph" •.

'Poutasseau distribution of the Hebrides-Norwegian stock

during feeding and wintering in thc Norwegian, Greenland end

Barents seas coinsides withthe distribution of Atlantic

Scandinavian herring. The feeding of these two species during

the f'eeding period 1::; based on the same feed organlsms.

Thus the material collected in 1963-1971 in thc Norwegian

and Greenlend sees shows that the rate of food airnl1arity
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Bltte,whitinp,. and herring ranges in different months trom

3.5 to 42.5 with the mean year value of 25.5. Thls last rate

1s not too high, nevertheless the growth of the rate of food

similarity durine thc feeding period up to 42.6 may b~

regarded as a factor leading to the conclusion that feeding

relations between Badid fish ~nd herring are tense. However.
the time of mess fecding of th~se two ~pecles ic different.

Herring Is the flrst to feed on the first generatior. of

zooplankton In thc south and central part of the Nor~eg1an Sea.
, ,

'lihen 1t migrates i'arther to thc north :.ion h::OBGQ.U moves to thc

area to feedon thc second 'generation oi zooplRnkton. The lack

of colncidence between th~ t1~e ~hen ~o~t~3Ge~~~nj h~rrin6

start to feed 18 due to different ends of spavming tlm~.

That 15 why there are no tense feeding relat_ions or sp~cies

compet1tlon between thl;..i .. , flah and herring. On all stages

of the!r 11 fe cycle ~outa"S(?aH and herrlng are separated

either in space or in time. Even durlng their winterlng when

the two species are distrlbuted in the same geographic co

ordinates they are separat~d by different depths s1nce blue

•
1

I

populations inhab1t higher layer than herring.

The two species occupy different ecologic niches which 1s tbe

result of evolution end makes possible their coexlstance

due to wh1ch,they uae ,for the increase of populatlon's

biomass the most productlve areas of the Norwegian, Greenland

and Barents seas.Presently that the herrlng stock is in

depressed state, poutasseau has favourable condit1ons for

f1l11ng 1n ~he n1che of ,poutassea~.This process 1s likely

to be taking place, since lately thio fish ~ has been

unusually widely d1stributed in the Norweglnn, Greenland

and Barents seas w1th 1ts abundanceconsiderably gro\'rlng ,

compared tothe 50-les and GO-les. On the basis cf calculatlon

•
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of food ration of poutasseau there was stated that with the

general stock of 5-7 mln.t this species annually eats out

during its feeding excursions in the Norwegian sea about

20-28 mln.t of zooplankton, i.e. about thequantity which

may be consumed by herring with population abundance 2.5-5 mln.t

The feeding basis of fishes-planktonophages in the

Norwegian Sea is limlted (yearly average of food zooplankton

is abou~ 55 mln.t) end in some years there may be observed

tense feedlng relations in pelagialy.

There should be pointe~ out'that the energy of food

assimilation is spent by poutaBrl<,!'\'l mainly on metabolism,

much less on formation of genital products and quite insignifi

cant part on growth. Owing to this tlie. fiah has low

effectiveness of the consumed food compared to Atlantic .

.. Scand~avian herring. Inotherwords the feeding of ,blue whi

ting in the Norwegian, Greenland and Barents sea~ is less

economical from the point of view of the use cf feod compared

to the fee~ing of Atlantlc Scandlnavian herring in the same

seas •
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Number of specialized expeditions and days-vessels
spent in the sea for the study of~~ue' wh1ting ecology .

in 1965-1979. .

~~~~~~~~~~~~~J~~~~~~J~~~~~~[~~~~~I~~~~~~[~~~~~[~~~~~[~~~~~J~~~~~~[~~~~~I~~~~~I~~~~~~[~~~~~~[~~~~~I~~~~~I~2~~~~
Number of
specialized
expeditions 2 3. 2 1 5 6 3 2 3 3 2 3 7 6 8

Number of
days-vessels
sent in the
sea for the
study 74 176 50 30 271 372 175 131 207 193 165 116 375 576 871

H
o~.



SUBTITLES

to the fl~res tor the artl~le by V.K.Zllanov
IlShort results of th~ Soviet study cf ~D'luf' whitin€:
(Micromestius Poutas8ou (Risse» ecology in horth

Atlantic".

Figure 1.Blue whiti~ areal according to material collected in

1947-1979. Symbols: 1 Poutasseau distribution;

2 northern border of the reproductive part of the

areal.

Fig1,.tre 2. Distribution of larvae, eggs, juveniles ::md thc direc~

tions of dritt migrations of ~outas8~~u. Symbcl~;

1 spawning areasj 2 eggs eccurrencej 3 larvae occurra~r

4 juveniles occurrence; 5 drift ways.

Figure 3. Distribution of ;pout~Bseäuof various size over the

areas of Norway, Greenland seas.Materials coDected

- in 1960-1971, n-85380.

Fi~Jre 4. The rate of males maturing (solid line) and femaleG

, m~turing (dotted line) for the pou."tasseat:r ')f the

Barents Sea (A), Norway Sea (B), off Ieeland (C) and

west of Great Britain, Ireland (D).

~ Figure 5. Feeding excursions of.poutasseau belonging to Hebrides~

Norwegian stock. Symbols: 1 spawning grounds;

2 directions ot feedlng excursions.

li'lgure 6. Wlnterlng end spawning migrations of pout.asseau. o'!

Hebrides-Norwegian stock. Symbols: 1 wintering areas;

2 directions of migratiofts.
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