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' ABSTRACT

~Abundance indlces of four flsh specmes eges (sprat, cod flounder, 

four—break rockling) are estimated on.the ba51s of ichthyoplankton o

| surveys, performed in April-May of 1994. In sprlng of 1994 sprat

eggs abundance slightly decreased and cod and rockling eggs
abundence increased as compared to 1992 and 1995 '
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INTRODUCTION~-

Reproduction of major commercial fishes of the Raltic Sea sta ts‘

'in spring and often approohes its peak in. the southern ares :*

during May. (Graumen, 1980). As is shown by Kandler (1949) based

on data on 1chthyoplankton distribution in the Baltic Sea. duringfﬂ"
the flrst half of the 20th centure,'abundence variability of anyfl
fish species eggs. 1n 1chthyoplankton allows to assume varlations: 4
“in the spawning stock state. Prom that p01nt of veiw the results?’f;1
of 1chthyoplan&ton researches, carried out by AtlantNIRO labora-fﬂi

tory from 1992 and contlnued durlng 1994, are of 1nterest.-<
 MATERTALS AND METHODS - L

In 1994 two 1chthyop1ankton surVeys were carried out in’ the open

'Beltlc Sea .~ . from % April to 21 April and from 24 Hay to 7 June.;”'

Total of 40 and 56 1chthyoplankbon samples were collected durino
the surveys respectively. Sampling was performed w1th net IKS- 80
with gause No. 2 . Sampling was cerried out by vertical hauls -
in the leyer from surface to bottom, and ‘at depths over- 120 m‘—

+in the layer from 120 m to bottom. ‘Average number of eggs in
indiv.em”

2, calculated by months and areas, vas’ used as quantita-‘_

tive . 1ndices. As an index of surv1val in early onthooenesis stage;

.the percent ratio of average number for . sprat 1ervae and eggs

was calculated during April May. The area scheme by Graum n (1980)d{

was used to provide nomparison with everagelonv—term data IOL

'RESULIS - o N

Six species of ebgs and larvee were found in 1chthyoplankton,-
includlng eags of sprat cod, four-beard rockllng, flounder dab

Cang larvae. of sprat four-beard, flounder, lipariq. Sprau was

prediminating spec’ &g and constituted in Gdansk Deep .89. 7% in fr

“April, 75.1% in Nay and -in Gotland Deep 90 6% and. 95.5% in April

- and May respectlvely. Spatial distribution of sprau eggs in April:;r‘
was cheracterlzed by two cenr g of reproduction in- deep.areas ?

-
-

of” Gdansk and Gotland Deep.‘f:‘ j

In Gdansk Deep 68% of sprat eggs ooncentrated 1n +he most deep

area over the depths. of 100-110 m (Teble 1). In Gos lend Deep in~~* .
- April the maaor eggs agsregetions were found over the depthq of



“in May amounted to 526 and 449 indiv.-m”

.___3__

120-150 m (range .0f 78-220'm, table 2). The hlghest sprat
gpawning rate in April was in Gdansk Deed (Table 3. ). with

- maximum sprat egge;density of. 542 1nd1v.fm~2. In Gonland Deep
~sprat eggs abundance was low (maximum 120 indiv.~m ).

In lay some changes were observed in spatial dlstrloutlon of sprat.
In Gdansk Deep the process of gradual spread of spawnlng to -
shallower depuhs had started (Table 1) Peak of egg. abundance

. was observed at depth from 90 to 100 m. In Gotland Deep eggs

abundance increased in the shallower area- (from 60 ‘to 120 m),'
however, signlflcant proportion of eags was oauvht OVer the depth
of .210-240 m- (Table 2).

Though sprat spawning’rate inoreased in May as oompared to Aprils®

in Gdansk Deep that increase was - 1n31gn1flcant.averace eggs‘

pbundance in the area increased by 1.2 tlmes from April to lay,
while in the southern Gotland Deep it increased by 5.8. tlmes, and
in the middle area by 8.7 times. In general the most high average
abundance of eggs in May was found in the northern part of inves-
tigafion area . However, maximum density of eggs in Gdansk Deep
was rather high, and even exceeded that in Gotland Deep (630 and -
500 1ndiv.'m 2, respectively).

In April the maximum abundance of sprat eggs'oocured in Gdanek
Deep, and in ilay high aggregations of larVae was found both in
the southern and in northern parLs of survey areca (Table 3). | ,
[lodal length of sprat larvae (4~5 mm) showed that Ehey were oaught
close to their spawning area. [Maximum density of sprat larvae

-2 in _Gdansk and Gotland
Deeps respeotlvely. Percent ratio of sprat larvae and eggs wag

high in all three areas. (Table 3).

Eggs of other commercial fishes (cod; flounder),oocured in sig- .

‘nificant amount only in Gdansk Deep (Table 4). Maximum density
‘of cod aggs in above area amounted to 16 1nd1v.'m -2 in April and
36 1nd1v.-m -2 in May. '

Since cod sgspawning 1ntensmty lncreased from Aprll to llay, and that

of flounder decreased, in. April flounder eggs abundance: was hlgher_-

than that of cod, while in lay cod esggs abundanoe was the hlghost
one.
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Both species have lower evgs abundance as compared to that -
of four- be&rd rockllng. In May density of the latter eggs apgrega—

tions at individual statlons in Gdansk Deep was comparatlve to .

that of sprat and even- exceeded it. Maximum den51ty of four—beard

-2

rockling eggs approached 263 indiV-°m , while the average value

wag 46 indiv..m 2.

In Gotland Deep egag abundance of four—beard rockllng .was low,

however the latter exceeded abundance of cod and flounder evgse-

: DISCUSSION

.Durlng >pawn1ng season of 1994 dlstrlbutlon of fluh eggs end . larvae.'

dlfferred but had sone ulmllar features as in two preVLouo years ;
(1992 and. 1993) . Such similar features as sprat eggs predomlnatlon fe
1n 1ohthyoplankton and aesocratlon of spawm.n6 in Aprml w LTh deep 117
areas while that in May was rising to shallower depths. ‘Bota- nn -

| 4992 and 1994 uprat upawnlng increased from April- tonmuy‘ do*ever,‘

some‘oignificant features of 1chthyonlankton ais tributionpln 199 4
difxer*ed fron thaf in tne prev1ouo years. )

:Thus, 1chthyop1ankton survey data for 1992 showed con 1deraoly

more intensive ‘sprat spawning in Gdanek Deep than in Gotland ‘
Deep from March to late llay while in May 1994 sprat eggs abundance
was hlgher in Gotland Deep than in Gdansk Deep.‘laklng in account
elgnlfleant increase of depths over which the hlghest sprat egrei-;
eencentratlons occured in Gotland Deep, it maJ be assumed . that in |
KMay 1994 adult sprat migrated noruhwards and therefore the mOSu‘f 5;
intense spawning of the latver shlfted into the mlddle part of -

_Gotland Deep. Sprat larvae abundance in: uotland Deep in Hay. was

loweT than that in. Gdansk Deep, eVJdenclng that the most number S
of sprat eggs was spawned in the southern area _of, Sea durlng phe _i
prevmous period.. o L ' ‘ o

;Comaprlson w1th published data (Grauman, 1980) on. spatlal dlqul—
fbutlon of sprat eggs showed that whlle in Aprll 1994 it was smnllar~
~fto long-term average,.nn May the dlstributlon pattern differed

. (Table, 4) 1n occurence of 815n1flcant eggs aggregatlons 1n Gotland

Deep. bpmat egas. abundance 1n tnat area conSLderably exceeded ‘
the long-term- everage whlle 1n Gdansk Deep 1t was lover than the )

‘-1atuer.
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Sprat larvae abundance in 1994 was hlgher both the level of
1992 1993 and long-term average. In April that excess ‘was obserVeddu'
in Gdansk and: Southern Gotland areas, and in May -~ w1th1n all |
three areas. Percent ratioc of sprat larvae and - eggs eV1denced ,
the existence of favourable conditlons for youthemrv1val in 1994.7“
That index 'exceeded both values in 1992 1993 and lone~term

~average.
: Some variations of other specles abundance were observed ln.ifVﬁ}ﬂf;?
:Gdans& Deep during 1994. . : : EUTERREEL S

hhus,‘ood eggs abundance in April and May 1094 was appreclably
- higher than in 1992 1993, though it still. remained below the

level of 1968 1977. However, the latter period vas characterlzed.

eby relatlvely low abundance of cod stock, Plounder eggs abundance -

in Gdansk Deep increused’ as compareo to 1992 and 1993 but never o
exceeded the long -term average. -

he most outstandlng feature of sprlng 1994 was outburs» of four—'f
beard rockling reproductlon in Gdansk Deep. "Abundance of the latterj

»iexceedcd that in 1992~ 1993 and 1968 1977, ‘and even the lchl of 5ll;'

cod eggs abundance in 1968- 1977.

jaklng in account that. all 4 gpecies researched are. spawnlng 'f‘d
in sprlng in water column below 60- 70 m, 1ncrease of eggs abun--v5

dancc of cod, ilounder, four- bread rockllng and ‘high abundance

" of sprat larvae ev1dence ‘the - improvement of reproductlon condltlonsi’

in deep waters of Dastern Baltlc Sea. As showed the. hydrologlcal
researches carrled out’ in the Laboratcry for Baltlc Sea (reldman
et al., 1995), in ilay- 1994 increaged salinity of near bottom ;}‘

water wag recorded and. the- area, occupled by water w1th sallnltyﬂCJTﬂ

over 10%0, extended considerably.

In sprlng 1992 no sallnlte Noth Sea water 1n£ OW | occureu 1n

_the Bastern Baltic Sea, while, in 1993 advection of ‘the. North .,eag'f',ff:
- water was recorded in Gdansk Deep and in Gotland Dcep to the .

less extend.

In- May 1994 saline North Sea water reached Gotland Deep Wthh B
geemed ‘to- associate w1th con51derable 1ncrease of sprat spawnlng;?;gﬁ

‘in the central area.



-6 -

Inflow of s&aline water favourably affected other flsheq reproduc-'
ftlon..However, low aburdance of cod and.flounder stocks prevent
'complete favourable 1mpact upon their. reproductlon, though eggs
-abundance had mncreased. ' ‘

‘Outburst of four—beard ;ockllng roproduc+ior seemed " to be. related |

both with. favourable ‘inflow impact and low abundance of cod stook
i.e. low pressure of cod preaatlon upon that non—flshed sce01eu.k

. According to Xaandler (1949) till 1938 high abundance of four-

“beard rockling was obserVed 1n Gdansk Deep. Later it decreased
as Mankovskiy (1948) assumed, due to high cod abundance during
1940s. However, any - publ*shed sources had mentloned no high abun-

dance of that spe01es 1n ‘the Eastern Baltlc uea durjnb subsequent

: 50 years. Therefore 1nnrease of the four—beard rockling. eggs

abundance couldnot been consmdered ordlnary and regular event,

and it seems to become one of 1nderect proof of crltical state

of cod stock 1n the Baltic Sea.
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‘ _ ‘ Tablé 1
Dist”ibutﬂon of sprat eggs (%) at’ ‘various depths -
~ in Gdansk Deep dur:mb 1994

Depth (m)

mOnth : o . . o :
- 30-50  51-60  61-10  71-80  81-90  91-100 _101-110
April o - 0 - 0.4  15.6°  i5.6 68.4

Mey - 0.2 = 11.2 . 7.5 290 45,9  16.2

. Table 2
Dlstributlon of snrat eggb at various depths in Gofland
Deep durlng 1994 ’ '

Depth (m)

Honth - —55 25 g7-90  57-120 121-150  157-180 1B7-370 277-240
April.  © 3.6 . 4.3 43.5 27.5  18.1 2.9
2.0 6.5 - - - 34.1

May 0.4 17.2 22, 2




Average abundance of sprat eggs and larvae (indiv.' m

r"za.ble 3
2y during 1992- 1994 ‘

Indices of young

55

47 13 4. 14

% Note: Data for Gdansk Deép in® 1993 have been obtained durlng
' 30 04-09.05 and reflect the Aprll—hay average

, oo Sprat_eggs 't Sprat larvae '
Area y fear Mlonth . llonth v f£ish survival
' IV = 5N A | —TTT ' (%) for April-lay
Gdansk Deep 1992 129 547 338 14 78 46 13.7
| ‘ 1993+ , 2 334 B 24 - 7.2
1994 141 167 154 68 172 120 7.9
" 1968-77 T4 206 180 10 -36 23 12.8
Southern. 1992 36 205 121 021 10 8.3
Gotland Deep 1993 15 _ _ ‘6 o o -
1994 25 144 85 14 60 37 - 43.5
' 1968-74 50 87 68 - 8 1 10 14.7
«%igdle Gotland g9, _ 118 _ _ 5 - _
- 1993 66 - - 4 - - , -
1994 22 192 107 . 3 . 1160 60 - - 56.1
1968~ 77 39



| Table 4
Average abundandef(indiv.’mfz) ofvcéd, floﬁnder and rockligg'éggs duringf ’
o 1992-1994 ' o '
_ v ' v Cod - , I _ Flounder .Fouf%beard,rockiing,
. Aresa t Year i ©ionth - 'E lionth . v +  ulonih
: e v v 1v=v , IV v Iv-v ., IV -V V-V
Gdansk Deep 1992 0.5 0.6 0.6 0.2 1.8 1.0 2.6 6.2 4.4
©1993% | 0.9 v - .0.9 : 14;9
1994 3.0 6.5 4.8 5.4 = 2.9 4.2 6.2 46.0 26.1
1968-77 10.0 . 23.0 16.5 8.0 1.0 4.5 4.0 8.0 6.0
Southern - 1992 . 0.0 1.8 0.9 0.0 0.1 0.1 . 0.7 0.2 0.4
Gotland Peer 4993 11 - . - 0.0 - - . 0.0 - - -
1994 . C.7 0.3 . 0.5 1.2 1.8 1.5 2.5 7 6.5 4.5
| ~1968-77  18.0 37.C . 27.5 4.0 1.0 2.5 3.0 7.0, . 5.0
' uiddle Goglamd 1992 - 1.6 . -~ = . 0.2 - - 0.0 -
SPe,P 993 00 - - 00T - w0000 - -
| 1994 . 0.3 2.0 1.2 - 0.50 7 1.0 0.8 0.4 5.0 2.7
©1968-77  27.0  30.0 28,5 7.5 . 1.0 4.2 8.0 . 6.0 . 7.0

' * Note: Daba for Gdansk Deep in 1993 have,beenvobtained during .-
. 30.04. = 09405 and reflect the April-Muoy -averege.

oL -
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‘ Legends
uprat eggs distribution in &pril 1994 (indlv.‘ﬂ 2)‘
Sprat eggs ‘distribution in May 1994 (1nd1v.'m 2).~

Cod éggs distribution in May 1994 (indive.-m” 2)

Pour—beard rockling eggs distribuuion in May 1994

'(indiv.-m )
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