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ABSTRACT

Abundance indices of four fish species eggs (sprat, cod, flounder,

four-break rC?ckling) are estimated on. the basis cf ichtby~.rplankton

surveys, performed ~n April-May of 1994. In spr'ing o"f' '1994 sprat

eggs abundance slightly decreased and 'cod and rockling eggs

abundanoe increased as compared to 1992 and 1993.•
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INTRODUCTION '

n~produ6tion of m~jor commercialfishes oi th~,Baltic Sea'start~

in spring and often approohes itspeak in,the aouthern area

during May. (Grciuman~' 1980). As is shown by Kändler (1949) bssed'
on data on ichthyopiankton 'distributioniri. the Balti~ Sea during",

',the':first half of 'the 20th centur~; abund~nce variEl'bi~'ity o'f a~, ::'
,fiah species eggs, in ichthyoplankton allowa to as'sums'· variatio'lls' .

, in the spawlling stock state. 'From that point of"veh~ 'the'rosuits',:"

,of i~hthyoplankton researches, carried öqt by AtiantUIRO lab0i:s-: ;'; :

tory' from 1992 und cont'inued cluring 1994, are of interest. ' '" .

MATERIALS' AND METHODS '
.. . ~. r •

In 1994 two ichthyoplankton surveys were carried out in 'the. open "
~altic Sea-' from 3'April'" t~ 21 April .snd, fro~ 21 May to ?June.

Total of 40 and 56 ichthyoplankton samples we~c.co~leotedd~rir~

the surveys respecti,vely. Sampling was pertormed \'Vi th net IKS-80
'. . . . ".

with gause Uo. 2 • Sampling \1aS carried out by vertica~ hauls
in th&laye'r from surface to bottom, und 'at c{epths over', 120 m-

. in the layer from 120 m to bo ttorn. 'Average nurnber of eggs in
~ndJ.v.·m-2. calculated by months'and areas, w~s'u,sed as'quantita-',

'. ." j •

tive indices. As an index o'f survival in early ori~hogene8is s't'aga,
.the, percent ratio cf' average ,~umber for'sprat larvaeand eggs'
~ascaloulatod during April-flIay. The area, sch~me' bY G~aUli1a.n ,'( 1980) ,
was used t~ pr~vide comparison 'with a':'e~ag~IOng-t~rmdata.1"O'1" " ,

1968-77.
• " I

RESULTS

Six species of eggs und larvae were found in ichthyoplatikton, ','

il~cluding eggs of sp~a.t , eod, four:"beard' rockling, 1'1ound~r" 'dab
. , .• , , .'- I

, and lar-vae of spreit, four':"board, flounder, "liparis • 'Sprm; vins ...
pr'~diminuti~ß' spec~ es and 'constituted' in Gd'ansk De~p .89'.7% 'in ,: "

, , . ' ,', , ' , " " ,:' "

"April, 75.1% in May atid,'in GO'tland Deep,90,.6% and. 9?5% in April',
~nd Jl.lay respectiv'ely; Spatial distribution of sprat eggs' in -April

was characterized by two centres ','of reproduction in' deep areas'
. . ...... '..

of' Gdanskand Gotland Deep. ./ .-,
~ •... ... ':

In Gdansk Deep 68% of ,sprat, egge concentrated in' ,the, mo.st deep, ..".

ai'ea over th~ depths· of 100-110 m (To.ble 1). In Go'l;le.l?-d Deep1l1',,:,­
April the major. eggs aggregations were föund over th~ depths: of, -,-
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120-150 m (~ange .~f 78-220m, table 2). The.highest sprat
spawning rate in April was in GdanskD'eep (Table':3, ). with
maximum sprat eggs density of· 542 indiv·.~m-2~'"InGot1;.and Deep
sprat eggs abundan6ewas low (maximum 120 indiv.·m-2 ).

In :/lay s6meehangeawereobserved in spatial: distribution of sp~ra.t.

In Gdanslc Deep the pr6eess of gradual' spread of spawning tO"

shallower depths had started Crable 1).,' Peak, of'egg .abundanee,

was observed at depth fram 90 to 100m. In Gotlan~ Deep ~ggs

ubundanee inereased in the shallower. area:(from 60to '120 ~),
. ,,' .

however, signifieant proportion of eggs was ca~ght over the depth
of ,210-240 m (Table 2).

Though, sprat sp~wning'rate increased in May.: as compared to April-;":
in Gdansk Deep that inerease was insignifieant:: average eggo

. .' . .
abundanee in the 'area ine!'eased by 1. 2 t~mes '~rom April to r.1ay,
while in the southern' Gotland Deep it increased by 5.8:times, and

inthe middle area by 8.1'times. In general the most high average

abundul'l:eo of'eggs in,r.1ay was found in'the ~orthern part of inves­

tigation are~ • However,'maximum density of oggs ~n.Gdanok Deep

was rather high, und even exeeeded that in Gotland Deep (630 und
500 il1div •• m-2 , rospeetively).'

In April the inaxirnurn abundanee oi; sprat eggs oeeured in Gda.nsk
Deep, and in ~uy high aggregations of larvae was found both in

the southern arid in northern parts of survey ar0u.(Table 3).
Uodal length of sprat larvae (4-5 mffi) showed that -the~ were eaught

elose to their spawning 'area. L1aximum density of.opro.t larvae

, in I',1ay amounted to 526 and 449 indiv. ·m-2 in ,'Gda~sk 'und Go tland

Deeps reopeetively_ Pereent ratio of sp~at larvao und eggs was'

high in all three areas (Table 3).

Eggs of o,ther eommereial fishes (eod, flounder)" ~eeured in oig-

. ni.fieant o.mount only in Gdansk Deep' (Table 4). I.1aximum densi ty
~f eod o.ggs in above are'a amounted to 16 indiv.· m- 2 in April,and
"36 indiv •• m~2, in May.

Sinee eod spawning int ensi ty inereased from April to r.1ay, rind t ha t

of flounder deereased, in April flound'~r eggs abundanec' was higl~er
tho.n tp,o. t of cod, whilc in f,lo.y cod eggs abundance was t he highost
one.
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Both specieo have lower eggs abundance as compared to that '
o~ four-be~rj rockling. In nfuy dens{ty of ~he ,latter'eggs aggrega~

tions at individual stations in GdariskDeep ~as comparativ~ io "
that of sprat und evenexceededit. Maximum density of four-beard

rockling eggs approached 26) 'indiv. '.m-2 , ~hile the average' value
was '46 indiv •• m-2 • '

, In Gotland Deep eggs abundance of four-beard rockling'.\vas 10\v,

however the latter exceeded abundance of crid andflounder eggs.

DISCUSSION

.During Gpu~ning season of1994 distribution'of'fish aGGs und:1urvae,
differred but had 'some simi1ar fenturesas in t~o previ~Us: y~ars
(1'992 and, 1993). Such 'similar' featureo as sprat ~ egg~ predo~inD:tion .. ~ .

'in :Lchthyop1imkton 3Xld associ.ation 01' spawning in April ~:,ith 'deep':, '". . . . . . ~., " .~. ..
areas w11.i1e that in M:ay VJaS rising to sha110wer depths.. Eoth -in·,' ' .. : .

'1992 and 1994 sprat ~payming in~reased from April<to'!iIü;Y., Ho'~:e~6r:, .

some sigr~ficant features ofichthyop1ankto? distribution'in'1994

differ:,ed from that in the previouo years.

,Thus, ic,hthyoplankton survey data for 1992 showed considerably
more, intensive'sprat spawning'in Gdansk Deep than~in Got'land "

. . .'.' .
Deep from March to late ~~y whilc in I,~y 1994 spra~ eggs ab~~dan6e

wus.higher,in Gotland Deep'than in Gdansk Deep~'1aking in account
~ignifichnt increa~e ~f depth~ over which the hig~est '~prat eggs'
c6ncen'trations occured' in Gotland Deepl it .maY be'~ssum~d, that in,

Mai 1994 adult, sprat migrated northwardsand' therefore the most,·
• intense ,spawning of thc lat1ie~ shifted into 'the rniddleplirt of "

Gotland Deep.Sprat .Larvao abundance in'Gotland Deep"in j.~ay,was·

low'er, 'than timt i~ ,Gdansk Deep" "ev?dencing that 'the' moat' n~'mber
of sprat esgs was spavmed in the sou'ehern-area: of, 'seaduririg'~~he
prcvious pe~iod.,

.....

..Comaprison with publisheddata. (Grauman-;1980) 'o'n'spatial' distri-
"buti~n of sprat eggssho~'Ved that' whil~ lnApri11994 i twas similar,
to; long.;.term average, i.n May Üi.e distrib~tion patt'e~n diifer~d ',:
(Table.4) in oc~urence 'of ~ignifican:t eggs agg~egations'inGotl~nd
D'eep. SpiCat eggs, abundanc'e in: t~t area ~'~onsidera.blY exc~eded~ ,

the long~tcrm·a.ver~ge whil'e in Gdansl\:Deep:i t' Wl3.~ lower than thc
. . ....

lattor.
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Sprat larvaeabundance in 1994 was higher both thc level of

1992-1993 and long-term average. In April: that cxcess 'was observed. . .

in Gd~nsk und' Southcrn Gotland' areus,. and in May-' within all·

thrce areas~ Percent ratio of sprat ·larvae andeggs evidenced ..
the existence of favourable conditionsfor youthsur.vival in'1994.·'
That index ._exceed~d both va,lues ln 1992-:-1993 andlong-term ..'
average.

Some variations of other speoies abundance'were observed'in ;

:Gdansk Deep during 1994.·

Thus, cod eggs abundance in April und. May 1994 'was appr.eciably.·
· high'e~than' in 199'2-1993, though it ~till,remaüied be1.6\~ the:
l~vel of' 1968-1977. Üo\;ever,'the' Iat ter period was charact erized.

• .by rela.ti~ely lowabundanceof cöd stock~ Flounder eggs abundance
i~ Gdansk Deep increused' a~ cOlnp~red'to 1992 'and 1993 butnev'er

. . '.' . '.. .
exceeded the long-term average~

Thc most outstanding featuro of spring 1994 was outburst of four­
board rockling' roproduction i~ Gdansk Dee,p.' Abundance of the ·lattcr.

e:x:ceeded that in 1992-19'93:and '.1968.-1977, and even the ievel of
cod 'cggs abundanco in 1968-1977.

Xaking in account, that all 4 species researched arospa\vning· ..
in spring in water column b'elow 60-70 m, incr:ease ,af egg~ ab'un~ '>. '.. '. -..

dunce, ofcod, . flounder; .four-bread rocklingand high abundance ,...

· of spra~ larvae e~i~enceth~.improve~entof reproduction co~ditions
in dcep waters of EasternEalt:Lc Sea~ As show~d the. hyd~oio~ic~l:::
researches car{.ied o~t in theLa.bo~atory for Baltic. Sea.· (l<;~idma'k, -

. . . . . , '. -. I . -.;'.'" '. ". -

ct 0.1.,1995), inT.lay 19941ricreased salinityqf.near-bo.ttom -.... '.
· wate!' ,·was. 'record~d andthe'arca, occupied· by water withs~linitY·::.

over 10'%0, extended considerably.· . ., ", ..... ..,'

In'spring 1992 no salinite N~rth' Sea wa'c er·.inl::.owoccureu ~:in .
the" Eastern Baltic Sea', \vhile. in 199J advection of 'the 'North'3ea .
'~;ator was recoJ;dcd in Gda~sk De~p und' in' G~tlund~c~p tb t}:le ~

le~s extend.·

In·May·1994 saline North
oecmed:toussocinte with

in thc ccntral area.

-
S'ca 'wat er. rea~h~d,Gotland:Deep \wh.ic·h· .. - .'.
considerable increase of sprat sp·a~;mi1lg::~ .. :
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Inflow of Saline water favourably affected other fishes reproduc~

tion•. HO\vever, ··low abtindance of' c,od and ..flounder stoc,k~, prevent

· complete favourable impact u~on their reproduc~ion, though·eggs

· abundance had Lincrease'd.

Outburst of four-beard rockling reproduction seemed·to be related

both with favourable 'inflow impact end low. abundance. ofcod. stock,·

i.e. low pressure of codpredationupon that non-fished species.

According to KMdler C1949) till ·1938 high·. abundan,ce of four-
beard rockling· was observed in Gdansk Deep. Later ·itdecI'eased,

. .' .' .
· as Mankovskiy (1948) assumed,due to high .cod ~bundan~e during

1940s. However, any'published sources had ment1on~d'no high abun­

dance of that species in the Eastern Baltic· Sea·· during subsequent

50 years. Therefore increaseof the four-beard rockling eggs

abundance couldnotbeen considered ordinary ~nd regular event,

and it seems to become one of inderect proof· cf critical stat·e

of cod stock in the Baltic Sea•
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Table 1

Distribution of sprat eggs (%) at··various depths
in Gdansk Deep during 1994

Month Depth (m)

JO-50 51-·60 b1-70 71-80 -81-90 . 91-106 101-1:10

April 0 0 0.4 ·1 ~. 6' 1.5~ 6 68.4
May 0.2 11.2 7.5 29.0 45~9 16.2

Table 2

Distribution of sprat eggs at va~ious~depths in Gotland
Deep during 1994

Depth (m)
Month· 30-60 61-90 91-120 121-150 151";'180 181-210 211-240

April. 0 3.6 4.3 43.5 27.5 18.1 2.9
May 0.4 17.2 22.0 26.5 34.1





Table 4

Average abundance', (indiv•• m-2') of cod, flounder and rockling eggs during

1992-1994

...

Cod , Flounder , Four':"beard rockling

Area f Yee,r i.lonth f ' JJIonth J:.lonth
IV v' IV-V IV V IV:'V IV V l.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 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 Deep 1993 1.1 0.0 0.0

1994 0.7 0.3 0.5 1.2 1.8 1.5 2.5 6.5 4.5
1968-77 18.0 37.0 27.5 4.0 1.. 0 2.5 3.0 7.0 5.0

Middle GOtland 1992 1.6 0.2 0.0
Deep 1993 0.0 - 0: 1 ,O~O

1994 0.3 2.0 , 1.2 ,0.5, 1.0 0.8 0.4 5.0 2.7.
"J968-77 27.0 30.,0 28.5 7.5 1.'0 4~2 8.0 6.0 7.0

* Note: Data for GdC.IlSI:: De~p in 1993 have been ou-cained dur'ing

30.0LI-. 09.05 8.nd :::,cflect the April·-Moy '&VG:r.'c{';e.

-..
0
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Legends '

Figura ,1. Sprat egge distribution in, Aprii '1994 (indiv.· m- 2).
Figura 2.' Sprat eggs' distributioriin May 1994 (indiv•• m-2 ).

Fig:ure,J. Cod egge distribution in Ma.~ 1994 (i~div".m-2).'
• • • I

Figure 4. Four-beardrockling egg~di6trlbution in May 199~. '. . 2 . '
, (indiv•• m- ).
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