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_ Ichthyopla.nkton und badrosmphio oburnt:lon- 1n lpri.ng 1983-
1985 shond that tho mnivo tpnnms ot bluo muns nnd htchma :

' ‘ ot the lmu oocurrod ut tmuuom utu of the main tpnnmg
";raund-. The majority of lu-vu was tound n: thc Pomupim bazk "

o "md wess ot tn. nubridu, whcro nxinl horuonnl sradionta ror

-

. the concentnuou ot diuolnd oqgcn md phoaphatu nn rocox\- '

daa mme. _ e . S , .
An npnrd tma 1n ntot tumnwn md ulirit: in th.o 20=

’tivo 502 luar -u obsorvod 1n 1984 n.nd 1985, lrhich was uclcutivo

29 &3 tntexun'hd ldnction ot Atlmtio vltorﬂ. As ovidencod by
. the aiso conpoaitlon of lmu in thno yom thn apumins o.t '
bluo whiting atu’tod 10-12 da:e urlior th.n.n 1.u 1985.

RRSUB

Cn l otabu sur 1- ban dos donnaes du gburntions irhtyo—

planctonniquu ot b,ydrographiquu qu en printonpe 198}-1‘765 1.


funk-haas
Neuer Stempel
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‘tn.l. muif du poutusou et l'éclosion des 1u'vu avuont licu o

" dans les résions tnditionnenoa des trayéru principaloa. La ;" ,
plupu:t dea larvu a été capturéo au larse du bmo Porcup:fno ot
sur lu accores ouont doa Hébrides, 0\1 en avril 1984 du sradi-
ents horizontaux des cmcentrationa do 1'onséno diuouu ot dn
'phoaphatu ont été enrégiutrées. _j ; R
‘Au cours du uméu 198# et 1985 on a conataté ll tondanco . '

e et

du augmentntions do 1a tompératuro ot lu ulinité d&no la coucho
nctivo de la mer. qui hdiquo lo rsntorcement do 1'advootion dea .f' )

..:nux ntlantiquen. L'a,nalyso des données -ur 1: compoaition pu'

'lonsueur des lmsl du poutaaaou mdiquo que pendant c.tto pbri- .

y_odo—l& oﬁ, en rapport du réchaurfement doa unx. 1 , tru . com—- :“_. -
- mencé de 10-12 Jours plus tot, —qu en 198}. . : ) -

RN aatanod doaor:lption of mas, timo a.na conditiom of lpav-
ning ot bluo whiting i.n the Northaut Atlantlo na rir-t giivon "
by Bchmidt (Bchmidt, 1909). Ho ahowod convincingly that tha upu-
nins ot blue whiting occurn along tho odse ot tho oontinonhl _A
ahel.r and around oceanic banka trom Bpain to tho hroe Islu and

N Iceland at Iator doptha exceeding 200 me -

N In rocent :ears the reproduction anci urly ontogeneun ot
S blus whitins ha%& i:eén atudied by Soaton and Bailey (Seaton x. R
'_f__nanoy. 1971). Coombn (Coombs. 1974), Bailey (Ba.uey, 1974), -’
5 ."Coomba and Pipo (COunbs & Pipe, ;1978), COmnba and mby (Comnbs &




. i utu 1t wu completod in a conparativol: lhort time. - : g i o

. ‘the rolntionship botvun thoso resularitiu and abiotio conditiom

. - By now uaor rogularitiu of tho bluo vhiting spawning a.nd :
. ciatribntion of ogga and larvu have bun oluoidatod. Ronvor. S

» ':and thn influonoo ot tho httor on tho apamins timo. lu'va.l o
. tcnzc and dintribution are not at'udiod An faote "t o
In aprins (l(u'cb-lla:) 198}-1985 tha PIIKRO roaearoh voaull .
"Poruy—III" and "Kokshaink" conducted ichthyopla.nkton and hqdro-
sraph.lo uurveya 1n the arou wost ot Irohnd and Oroat Britad.n
md south of the hroo Iulu. 'rha resnltl allowed to dosoribo
- the peculiaritiu or bluo whiting apawnins. distribution a.nd niu
compoution ot 1mu and to ovaluate aom upoota of thair rela-
tionah.lp vith oceanographio conditions. [N

. 1"Hensen not 2/ Ju
5:4-80cm»'|d =:80 cm '3 d = 37 cm -
i3 gause . No.1403 . gauge: No.Z}x gauae No,38 .
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A In 1554 tho 1chthqoplaakton uurvoy na conductod 1n two o
-nmu tron 18 to 50 Ilarch and tron 21 Apru to 1 Ha:. In 1985
ths zirlt etago ‘was cmied out trou 5 to 9 April and the ucond
two-los ntago - f.ron 29 Aprn to 4 l(aa ana tron 10 to 14 Iln.y.
: Hgt. 5—9 ahov poutiom of sanpl:lns ntutiom. S

The lu'vu nro unpled at 0-50, 0-100, 0-200. 0-300. 0-400. .

0-500 and 0-600 n. Lttor utting the gurs nt tho sivon dopth tho
vuul wu drirtins tor 15 ninutu.. )

Boaidu, tho lmac nro nlectod troa h.ydrobiological " .
lmplu conected during ocunosraphic aurny ox tha Honesian " -

Bu in J’uno 198'0—1985 (Benson and Judu nota). - »
Aztor th. smloa nro oxuunod th.o lurvu nro uloctod ,. :

and fixod 1n 25 tomlin. A binoculu n.lcroacopo was und to tuko .

the ln.rval length to within 0.1 m. ER : .
Hydrosra.ph.lc oburntionn urc ude -Lnultanooualy with 1ch-

thyoplmkton nxpnng Le Ill stutiona ntor nnplu tor tuporn- :

turo o.nd salinity musuremnts were takon at O. 50. 100. 200, 500.
_.400,, 500 and 600 n dopths. mrins 1984 lurny hadrochanicul obux*-
vationa voro conductod including dotem:uution ot tha contont of
oxygen’ and phonphatu diuolved in ntor. T o

- 'In all Burnn in 198}-1985 tho b:drosraphic uction alons

‘55'1! con:priains 8 tixed utatiou vu ccnplotod. lator telpor:tuu'

~and unnny n .u -maua dopthl tm the bottoa’ to the m-nc. .

‘were dototumd at uch ntation. !’ho datu ot oburuum -.lons ;

the wection nro as tononl 198)- 5 to 6 April, 1984 - 25 to 26 March

* and 1985 = 27 to 29 March,”

In tho ml:-il ot h:dromhio oonditionl nun -onthly m.rtaco ‘



water temperatures from three 5° rectangles in April 19831985 . '

¢

5 .

were used, they were estizmated in the USSR HEydrometeorological

Centre based on tha observations of voluntuv and research ves- -

-T..l.-

. Pig.at shon poutiona of sutlona along the gection &nd m
58 roctanglu. ' : )

‘ . * RESULI8 :
L H:drosraphic nnd derocheucn conditiou

lpring 1983 a.nd 1984 ludx-osraphio condltiona at ths shalf

l.lt ot the British Isles wers in 5cnor‘1 close to the nvorago

cliutio. condiuons. A peraistent domw.rd tmd in utor toapo- '
utnro commonly observed 1n this ax-u Zroa thn louth to the north
wu rccordod. A "tongue" or rolatively nn waters along tnn alopo

’ botwnn 56° and 58'! (215.2) was poculiu' tcr the water tonpcra- )
’turo field in 1983, B.ydrostqphlo obnervntiona An late Karcb—oarl:

lpril 1984 lhovod a ansht vmi.nsbup of water as compmd to 198}. o
pruuril: m tho aouthorn pm ot tna mn bctwoen 52’ und 56’!.

. This wu avldent in both tho d.lalocation of tha 1aothom north—

: ‘outvu‘da (ng.a) and Mshor teuporatux'u in th.o o-zoo n lucx ‘
- . at aone natiom of the h.ydrological sectlon alons 53N ('rablo 2).
taneously alnost at all ltationa or tho nction unn.tty vu
- found to increaao by 0.01~0.06 /... which was lndj.eativo ot an in—’ o
";_‘tonaified sdvaction of Atlantio waters on'the shelf, Largest in-
crenents ot water tenperat:uro and uali.nity m tho 0—200 z luor .
(by 0. 5—0 6‘ 'and 0.0)-O 06’/..) wero recorded 1n tha -eatom (Bt.‘l)
f_i__and eastem (sv 8) parts ot the aection nlons 55'1!. Tho advectivo .
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nature of thsas ‘é:mms nay be also illustrated by an upward
 trend in the mesn monthly surtaco weter tomp.er'aturea 1n three
5¢ rectangles observed in April which increased by 0.2-06° in
1984 againat 1983 (Table 2). Similar trend was recorded in tha
Norweglan Sea during oceanographic survey in June (Bhevchenko &
Isaev, 1985). ° A . _ IS ‘ '

In apring 1985 a higher heat contant of watere was observed
over a considerable part of the survay uea when the surface tem'
peratures exceeded 10°C (Fig.2). At most stations along the 53°N-
section teuxporatﬁreo and palinity in“t'h.o o-'zoo“m layer were .
found to increeee(Teolo 2). At the saxe time.in the e'astem part

of the section (Bt.a) an eeeential drop of temperature and eeli- _

nity (by 0.64° and Qe O°/..), mani.toetod in the distribution of
surface 1eotherms (315.2), was recorded. This mu reault ‘from a

relative weakening of ‘the eastern conetituent or the North—Atlan— '

tic Current in April, aince alongside wlth ovorall weming of )
waters a slight roduction of" temperature wae obser'vod 1n the

north—east, in rectangle III. too (Table 2). A preliminary ana-

lyeis of June oceanographic aurvey results ehowed that in sum—
mer emllar changea occurrsd ln the Nomegian Sea, where tb.e tem-

perature inreased 1n the westem branch of the horwegian Current

and decreased 1n the eastern sea eimultaneouely. o ) ‘

- Available’ data allow to "describe ‘the peculiaritiee of the
spatial structure ot b,ydrochemical regime elements only for tb.e '
spring period of 1984..; R SR ' : ‘

In- accordance with the general regularity ot 1atitud1nal

distribution of diasolved oxygen 1ts absolute concentrations

BRI TY
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Table 2, Hean temperature and salinity in ths 0-200 m layer at
some stations of the 53°N hydrographic section in late
March~early 4pril and mean monthly surface tenperaturee
in the three 5e roctenglee in April 1983-1985,

Area gﬂtation.z o : Year .
2 X L
'Rectml' 1983 . | 198 - 1985
) ; 1T °C 3 8,% 00t T4°Cy £ By%/0s ; Ty°C 8%/ e

BSection

Kty

10,07  35.45 10,69 35,50 10,62 5%52

1
2 9,96 3565
3 9.70 35.45  9.78 25446 . 9,86 35,53
4 9.67 35445 9.76 25445 9.85 35452
- . 9.65  35.45 10,05 35.48. 10,09  35.56
6 9.77 - 35.46 10.19 35.50
? 9.85 35.47 9497 35.50. 10.04  35.47
8 927  35.43 9.77 35.

Rectangle %x ; 18.3» - . 18'2 : - 18.3 -
°*x5 1 84~ 85 = - B4 -

were found to increase ﬁereistently northwards, Within the area
the 1ncrementa were generaliy small except the'zons weat of the

’ Hebrides, where notable horizontal gradients, to 0,09 nl/1 per
mile, were observed (Fig.)). Maximal velues, 143-153%, of water
overeaturation with’ oxygen were aleo recorded here in April.

Essential irregularities in the horizontal dietribution of |

phosphates were obeerved in the shelr pert weat of the Hebrides,
hereaa over the whole aresa their concentration varied only slightly,

v within 0.7-0.9 pg-at/l (Fig.4). Minimum content of phosphates,
O.jz_pg-atll, was recorded in the abova shelf part in April,

’ Coincidental occurrence of the dissolved oxygen maximum and
phosphate minimum in the upper layer wae .indicative of “Wigher con-
ceutretions‘of priuarj productIOn present in this erea. Highest

*number4 of‘larvae were caught herc..
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| . ris. 1 Positions of stationn along the 53°N section
] i ., and - three 5' rectanslea.
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Pig. 2 Distribution of water temperatures at
the surface in spring 1983 (2), 1984 (1),
1985 (3) : ‘
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Fig. 3 Distribution of uissolved oxygen content on.

the surface 1n April 1984

‘¢4
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Spawning of blue whiting, distribution

and drift of larvae

Observé;ions made in apfins 1983 asllowed to discover the
épawning sites‘qnly northwest of Ireland (Fig.5). Highest numbera

' of larvae We;e found sbove 400 m, their size ranged from 3.2 to

18&0 mm.

During the firat stage cr the 1984 survey the larvae were

.aampled west of Iroland (Fig.6). At thia tine (accordlng to biow

logical analysis results) blue whiting were spawning at the Por-
cupine bank and east of it, where the asbundance of the larvae
wag the highest, their size varied from 2,2 to 10.6 mm (Table 3).
Egga 0.9=1.0 mm in the diameter occurred in samples in large
quantities. During the second stage ot the survey (21 April to

1 May) maximal numbers of larvae were observed west and north

.of the Hebridea (Fis.?).,Their length varied from 3.0 to 15.1 mm.

In Méy 4 larvae 4.1 to 9.9 mm long were caughf and 10 larvae 4.6
to 18 4 mm’ during oceanographic survey ot the Norwegian Sea in
June (Table 3). ’

As 1t is indicuted by Tabla 3 the varinbility of larval
length was the highest in June and the lowest in narch (date for

‘ May are not reliable because of 1nsu1fic1ent Bampling) This

might indicate the extension or the larvae distribution area from
March to June. _ ‘

Ichthyoplankton sampling with IKS-50 net (Table 4) showed
that in March the’ave:agé nuzber of larvae per haul *as Ligher

.in the 0-300 m und O=uO0 m layers and in the 0-100 m layer in Ap-

ril. As it was reported by Cocmbs (Coomba, 1974), Coombs and
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Fis. 4. Dintribution ot phosphate content ‘on tha

surface in April 193‘*-,,
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Flg. 5 Dlatribution of blua v.t‘iting éarvaa in Marche
.o April 1983, individualy per m
. 1=negative haul (no larvids) 2-positive baul .
S (with 1arvae):5-1-10 ind. 4=41= 100 ind.; 5- -
, _,1oo dnde T \




_Fig. 6 Distribution of blue whiting larvee in March
1984, indjviduals per m<, - .
For symbols see Fig.5 , :

t



'hatched.

. . . 15
Pipe, 19}8). this may be due to the fact that immediately after.

hatchins tbe larvae are aggrerated in waters deeper 300 m and as -

they grow they go up and are concentrated in the 0-100 m layer.

Table 3. Varlations 1n the length of blue whiting larvae in March
: -July 1984 (from lxs-ao net nampling)

" slength vari-: Mesn :Standard :Error in i Total number,

' ‘“nf';“ sation reange,s lenpth;deviationmtandard s ind,

¢ mn $ mm t.. .+ sdeviation 1
March  2,2-10.6 a8 o Toss T ey
April ' 3.0-15.17°" " 5.3 0 . 1.66 . 0.48° 106
May | 4.1-9.9 0 ;5.8, S Y
June® 4.6-1B.4 B, 44790 G 181 0 100

‘: ‘Sampling with Juday and Hensen neta.,-.<"

In 198> during the first ntsge of the. aurvey (}-9 Aprll)

'maximal numbers of 1arvae ware round 1n the area weut of Ireland
: with the centre at about 54°N 15°W (Fig.&). The maJority ot
larvae was dxstribueed at 2oo-uoo m, their lenf'th varied from
2.2 to 5.0 mm (Table 5), which indicated that they were newly

<8

: At the aecond atage or the aurvey durinr its firat leg (29

April - 4 uay) largeat quantitles of 1arvae occurred above 200 m
'at: 55°}O'-§7°OO'N 9'00'-11‘50'W (Fir.‘)). Their length varied ‘
‘fxom 2.4 to 7 .0 ma (mode 5. 6 mm). Ho 1arvae were found at tla ::
. Rockall bank probably due to earlier apawninp here. F 4“~ ‘
‘ On the second leg of the survey maximal quantitiea of lar- -

" vae were observed west nnd northwaat ot tha Hebrides 1n the zonaa

ot massive davelopment of phytoplanxton and hlzh numbera of Cala~

,nus nauplii. The maJority of larvae nere Qiatributed 1n tha




%

0-100 m.layer (Tsble 5) with their size 3.5 to 12. 1 mm (modo
6,2 nun). - .
"’ Dmcusaxon

The time of the boginning of muive npawning ot blue whi- _

ting on tho apawnins groundl woat of the British Iulu 15, as it

is domonatrated in the paper by Xumetnov V.N and Kolpikov !u.l.:’ .

(xuztotlov and Knlpikov, '1981), in the direct rolationahip with '

thermal conditionsa ‘the spawnins occ\\ix"l”uxlior at ughor heat

oontant of waters cnd later - at lowor. Obaervations tor 198}-

1985 confimm in gonoral such relationnhip. ' )
Approximato datu or tho besinning of maaaivo apawnins w

be deteminod from the averago size of the larvse, bearing in

aind that artor hatching they ere sbout 2 mm in length (Benton

. Banoy. 1971), the growth rate is -mun 3-9% of the length

por day (Balley. 1974) and tha 1ncubation poriod is 4-6 days o

(Coombs md Hiby. 1979) Benco. in 198) the mseivo spalming at

the Porcupino bank aturted approximately on 8-10 March and in

1984 25-26 February, 1.0, 10-12 days sarlier, As it was hontionea

betore in spring 1984 tho wator tmperaturo on tha ahelr was ob-

nrvod to increaae oxcooding tho temporaturo 1n the correaponding

poriod ot 198}. This trend wu recordod in 1985 too. tharetoro .

the nuaive spuwning xnight oo conaidored to ntu't 1n about nid-

rebmnry. Un.tort.unately tho rirst atage of the 1985 su.rvoy 'aa

cmducted with a 2-weok delay as compmd to 1981&. thereforo, .

tha goneration of larvae oburvsd at the min Bpaming aitas o:

t.t.a Porcupino bmk might belong to tha aacond “vave" in the spav;- :

s

mnK .
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!ablo &, Vertical dintribution ot blue whiting larxvee in 1984
(from IKB-80 net sempling)

Poericd qux', :Poaitlvomog‘tivomumber tNumbersAveragsiTotal,
] uls, ull.sot larvass of 1 per inumber

(] 1 % tby layerst: haulss haul sceught - -
18 March 0=-5 4.3 857 . 2 % s
=30 Mar o100 31.2  e8.8 70 48 - 1.6
‘. : 0-200 238 = 76,2 21 21 100 44
0=-300 47.1 5209 - 28 - 17 1.65
0-600 28.6 71,4 12 7 172
21 4pr~ 0-5 8.0 92,0 8 . 56 0,18
1My 0100 15.2- 8448 80 ., 109 0.73
0-200 9.8 90,2 13 45 0429 .
0=300 707 ’19203 5 43 0.06 . 110
0-500 2.6 974 1 a1 0,02
T0-600 2.6 . 97.4 2 41 0,05

" Data on the_ distribution of lervee and hydrochemical elements
 show that the highast coziéeht'méi_bnh of ichthyoplankton are as-
. .-ociatcd with the u‘u‘aA of unmal horisontal gradients of con=
tent of dissolved mgon nnd phoaphatu, vhorc tho conditiou
.uo favaurnblo for higher bioproductiut:. ledroohmlcal obser-
utiou ‘for 1984 and trasmentary data for 1983 ovidonco that one
of those quuiconstant areas i- locntod west of ths Hebrides
where largoet quantitiu o lu'ne havo been found,
Up to now no conploto ducription of pec-liarities of th.
 drigs of. bluo. wh.itl.ng 1u-vu snd esg. 1. glvon. Undoubtodly. '
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Pige. 9 Distribution of blue v.hltins larvae on 29.Apr11-
14 May 1985, md./sq.m
For eymbols see, Fig.B. L

s
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Flg.? D%stribution of blue lhitins 1arvae in April—uay

&4, ind./sq.n
For symbols sea Fig 5.




- Mg B. Diatribution ot bluo whiting 1arvao )—-9 Aprn. el
oo . 41985, ind./sq.n o
. .1 = 1-10 ind.j2 - 11—100 md.; 5 - 101-1000 1nd.

l»__u-ovor 1000 ind. L
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Ttblo e Vortiou dhtribution of bluo vuting larvae in 1985
: “ tm m-ao net qun.ng.

.o

b taalt cr :Resauvotmlitivcmmotmuubor uvouao s Total num-
L Period, I‘:J .'s hauls, - hauls,sof lare of per 8 ber of lar-

ST - PR 3 : % ‘ :::':sht:hlul. lhln].. ':?IQ‘Olusht
. S R T MG T NS T
I 3A4pr - - O=5 . 82,1 - 17.9 59 28 ‘2.1
o 9 APR . 5400 69,0 31,0 119 29 a4
| @) o200 480 : 520 405 25 6.2
.- 0=300 35.0 ' 65.0 24? 20 12.4
' . 000 26,3 737 21, .19 . 1.4 M2
| 0=500. 50,0 - - 50.,0- 198 . 18 . 11.0 -
0-600 - "29.4 . 70,6 103 17 = 6.1 -
S 29 Apr=’ 0=5 76,9 - 23,1 37 26 .. 1.4
LA MY 5900 53,8, . #6.2 43 26 7 1.7
.. . 0-200 55,0. . 450 ' 28 ° 20 1.4 .
. O=300 " 66,7, - 33.7 .. 18 18 . " 4.0 158
O~400 70,6 294 . 8 . 17 ' 05
10500\ .~ 4000 .15 .. 2 75 e
© 0-600. - =. -, 1000 - 9 ' 2 A
 "10May- 0=5 - 95.0 - 5.0 . 6 20 .. 0.3
WMy 5900 60,0 80,0 .26 - 20 . 1.3
©P1 L 0=200 7645 . 2345 a4 47 0.2 a5
1 0=300° 75.0 . .25.0 6. -16. . " 04 ‘
O-400 - 8647 133 2315 0.2

) tho njor pm of, 1chthyoplnnkton iu truuportod rm tlu npnwning
5roundn in ntron.u of tho lorth-ltlmne Current nonh-notth-out-
. wards (Bchnidt. 1974) vith a likoly apud of 110 kl pcr 8-10 days

' (Bailoy, »197‘6). At the same time the poulbuit: exiats t!nt soas
B lu'vu are trunaportod ncrtb—-utnrda of the Babridu.




Durins 1ohth:oplonkton -urnyo 1n 1984—1985 it was attnptod .
to record such a drift. Ilonvor. no larvn nro tound at nn: ot ‘
the stations locntod north ana wut ot 58')! 15". But the pon— ‘
' uibnity of the northwut tmlport; ot lmu ccnnot bo conploto— R e
1y exoluded. - . . e )“'kj%
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