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• Zoogeographicalpeeuliarities of the Baltic,and ehangeable re

gime assoc~ated with the boundaries of two climatical zones
" ... '

going throughout the sea(Izhevski,I964) eaused spatial and sea

sonal heterogeneity in living con~itions of marine fishes.

The basis of pelagie ichthyofauna in the Baltic is composed
~ . . .

•

by the representatives of two zoogeographical comi:>lexes: atlan

to-boreal(sprat,four~beardedroekling,turbot,plaice)and arcto

boreal(eod,flounder,dab).Some commonecological regularities

beeome apparent in thc distribution of these fishes and in the

peculiarities of their reproduetion •.

Sprat spawns throughout the sea in near-bottomCin spring)

änd in the surface. layers(in summer).Sprat eggs and larvae de-·
, .

velopment oeeurs at water temperature 4-I6° and salinity 5-20 %
0.

The most jntensive spawning is observed at temperature fromIO-

15°.

C6d,flounder,and'four-beai'<ied roekling are more particular to'

water ealinity,and ~heirspawning ranges 'are. li~te1-qy near
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bott6m :layera', cif deep~B~a·.:de~tha·~Their 'e~gs .~evelop' ~~r.mauj..,: '. ;.'~ ,.:
at.sallnity not less'than IO-IIo/oo':~d water'~~p'~~~e'4.;.·:::·· ..·····~·:~

>.' : •• , •• •

7° . , . ., .. , .": :" .;':'~ , :
.... . '. • ~ ~ . • - ' I

... '. Beik ~ore: p~ti~U1ar' tothe s8.ltiuty(nrit·'ie·ss' t~ I3:140/(0);'

plaice and dab reproduct'in South-Western regions.Aa ~ rille,
.. ,,',.,. . " . , . . ~ '.

: .thei.r.~ggs ~~cW::.·to the ea~t· .. off BOrnhoht.1sland..(Mndblom, .....,
.. ' , ,- .'

1
~
·1

.J

. ~

•

, . , .
' ...- - .. "'".I913)~

I
.':.. The spavming of c~d ·and'.:r:i.o~d.er(fi~he~'of ·arcto~boreai· o~i- .

gin)'o~cur8att'emperatures 10w~r(5-6~)th8.n, ..that 'of sprat· ~d

'four-b~aroed rockling(7-I?~)L' , ..' .
'. '

,The' duration of 'spawning ~eaec)li"dec:X::eaaeä bY I":2 months
, . . . "

:' when movimS northwärde from Bornholm and Gdansk reg:Lons(Midaie

:'and' Nor~he~ :öotiei;d),tinci m~ss"BPawnin~'s!dftsto' the 'lat~r' ':'.:

'. te~:fio~der~~a\Vns "Wit~ri' 2-j ~ont~~';M~Ch bEd.ng· the peak·.·of
, . ..'..

-. :~~~~iDg in' Sotith~rn r~gions' 'of the sea,Apr:Ll-in Northern.FoÜr-
.,-. ~.~, ...'., .. ;'.'" ,.",'.. ,- '-~'" ".~',' ..,.: '.- . , : ~'".,.

:' bearded rockling reproducts within 2 months in' the Noz:th,and'"

4-5 months'in the South;mas8. spawningbeing observed'in Mai
:'·J~e·.M~eB ':ap~Wiiingo'f cod: i~:',rioted' in.lpril,;.Ma:r(so~th~west~rn .

". ~cgi6~s)'and'iri: M~y or Jun~(in'North-Eaat~rn're~ion~).(Täble:'I) •.

; ':" ····Unlike· t'~e flshes' ~~~tio~ed"the dilratiöri:'and 'sP~~irig' terms
'.' .

'of'~p~t diff~r'alittle by regions~R~productirig'in'different:
~ " . j' .. ..-,'.. ,.:. .... .. ' ... ' 'e ' • ',. , •• : •• • • " , • • • •

. '. l~!n"~~it.h~S '.~o .spawning',maxim~: in May..~tt.~pe~ture.5-1~ ..•
:. (ror' near';;'bottom .layers); in Jilne or JUly"at .temperatUre '10-160

.: . .' .
. ·(for·.s~~ceiay~r·s). '...' ".: .:,'

• '. • I •

:: .Sp~t' ~gg~ dOndnate in ichthioplankt.on'. fram '-M~h;.JU1y,m'
. " '.. . .... _'. ", '" ..... . '. " . I. " . "".. '. ,,' . ,
: '" allregiona(Table ~)that: is. cause~ bY'h1gh" aprat' abundance,'as

:~ ~e~~ as by ~~a'good acc~~~on ~o d~fferent e~oaiat~ co~d~~
, • ' .,' ... ' , '. ~'.', • '., ".- . _ .,'.~ • _ ".,•• f .' . ~' .. " • . ' '....: • • _, ~' .' y" \ • """,', , ,

.'....... tic)Us(near-bott'Qm 'i:ind surface)'" I" ' •..• '., ' •.•.• ,: ~.~. "~i' ., i ;. ':~. .

• ..... .. •• ~. .' ,,. • ..: .f ,," __" .• , ~ ". • ".... •• ".'.' .. ...: • .• _, _ ( .' ••• '. ' \. .. _ ..' .. ,' ... ' .....

'.' .' Speciee COInpO,sition: of 'ichthiopl~ton·diffe~:by·regionä:.'·'·:~:..··.2· .. ' ..... ;. .,.... ,·,:.,:.~L~;:,~.·; ..."i<J:
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and montha.The largest abundance of.egge below Im2 and percen

tage of live egge is observed in Bornholm;the emallest one- in

Northern Gotland (Table I) .Bornholm spawning ground. 'is notable

for higher salinity and temperaturerand better water exchange,

that res~lts in lasser eggs mortalityJand fish migration to

this area from other regions(Lablaika,Lishev,I964;Biryukov,

197I).

Maximum larvae abundance of the fishes studied is marked

thrQughout all regiona in May and June,when their mass emer

gence occurs.Bornholm region i6 considered to be the first

from the point of view of egge abundance,and from the point of

view of larvae abundance paramount position is taken by Gdansk

spawning ground(Table 2)~though the eggs are lesser in number.
in the particular region.

Sprat larvae abundance below rm2,as weIl as its eggs,sur

pass the summary quantity of the other l~rvae in all regions,

except Northern Gotland(Table'2).The index "The nUmber of lar

vae in % against the quantity of egge" for,all the fishes men

tioned increaees from the south-weet to the north-east(Table 3).

For example,in, April sprat le?vae percentage is the lowest in

Bornbolm and reaches the maximum in the Southern part of Got

land where the number of larvae does not correspond with the

number of eggs(Table t,2);in May larvae percentage increases
,'.' .

"in Middle and Northern parts of Gotland.

Average length of eprat and flounder in Northern regions is ", "=::;:

,larger than that of the Souther.n(Table 4),though water tempera

ture in the North is lower end ~pawning begine later.It is essen

tial that in one and the'same period the majority of larvae in

the North is on later stages of'their development than those in
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" .. :. ~.. : "'. " ... .

the'South.The' iIicreaäe~inlarvaepercent~e(Table'3) and'd.is-
• '\ ~ • ":. .' ..... I ," " _'.~ -. '.' • '. '. :. f " ~.: .:' '.' .:'.. • :. ~ • ~. .... .;. ,-.'" ~ ,

, 'crepancy 01', thair sizea 'to the 'terms"of"spawning and.conditions
.. '. ". ... ."

:01' development. may be expiain~d by tb.e'pre~~nce 01' 'distinctly ,

,'~' ~~ked' ~arva~ 'drift in ,'the' B'ältic' ~ri ll~rt~',~d 1l0'~t~~~ast'ern' '
. . '.' ."':...

, <0

,,:,' directiona.targe äbundanc'e 01' eggs 'in~ so~ern parts, and the
,. ..: . . . . .. . ., '. '." '. '; ,..... ' : ..... .... .... . .

dis repancy,between the little numbero1' eggs and high quanti~'

,ty"o'f young~i'shes in'llorthe,~ aresa ~ ~e~'eas s COnf~tion
• • ., •• 1

~ . ."

. '. \ ~-

" , for ..the phenomenon. "
. . ' . . . . ." ~

, : ':,' " "p~t:icuiar,'poBiti6n is taken by thc Gdansk ,spawninggrcn~d
• • - ", " '. .. >' ' .:. .' • ..' '.' '.".' • '~'•

.'where.the largest percentage 01' all·the fishea mentioned' i~ re-
. .. " .' .. ' .' \' ' ...., .. .' ., .. , : .. ,

, corc..ed.'1'.hisis'explained:by the isolation of the Gdansk Bay , .

~hat ~s th~ ,r~sult 01' cycl~ni~, ~t'ream 'formati~nin thia ~~e~ " ,~ •

, (S~~ki~,Deni~ov,i957)ham~eriDg the 'd;if~ of larvae 'i~to the

.,', '

•, , ,other,regions. '
,.", ;

.. ' . In the course 01' gro~l1 larva'~' 01' 'floimder,sprat ,~d four-.. . ".

. "

, 'bearded rockling emerge from near-bottom läyers into aurface,
,{: , ; f \'. ~.- ' • ',: '," ," "

hut', ced 'larvae, keep' ~o the deeper layers.M~ larvae density
. '. l .' • . ." .• '. "'. ~ '.. ~: ". .' . ... '" I. . ":.,'

~1ri,upper;laYer,isobBer{ed,fr~mBornholm to the Southern,Got-. ~ ". .,' . . .' . .. . .. .

. ' .' land in A:pril~June;andin Middle', and Northern Gotland :from
':~y<~~y~.,,' ," ,', ' ", "., " "

. . ..

.. ".:

. ,'~' Certain links are outlined between the ,distribution cf young

,'and~adult indiyiduals ~~the duration;~f'la~~e ~taY'iri'th~ ~
'" . .' . ,'.,.' .' .

peiagic zone:iarvae.of apart and flOund~r oecur in' surface la-

,,', Yer~·.~ro~ 'A~ril ~. AUgu~t:~~' ~t' ;~~~~eard~d ~~C~l~' -in' Jun'~

'Juli::acco~~~~1Y~he ~re~\~~.a;ra~·disi~~butionis W~d~;'~~an that

'of fo~bea~ed rockli~. " •

",~, Th'e d~t~'li~ted allo~ 'to.
i

propo~e,tmi~· the majo~'·piu.~:of
".' • ., , • I • . • • '. ,.". ~.' .' • • .r..'

• I ~ ,

, sto~ka 'o,!'fishes with pelagic: eggs rf'products,in Southern regi~
.. . . .' ~ .....:~. . " "

: ',ans;loeal reproductlon in Norihern Baltic is' 01' lesser importance. '".. "



and tbe stocks of, fishes mentioned recruit:, by the drift from'

more Southernregions.,

Conclusions

, '

I.Distributiö~of fishea with pelagic eggs in the Baltic·Sea is

mainly.characterized-,by:sprat and floundcr h::lve wider area, ,

including the'Gulf of Finlandjcod end four-bearded rockling re-

"ach the Northern Balticjplaice, turbot arid dab prefer saltcr ',"

I South-western regions,and,to the East off Bornholm are met ra-

~
.

• rer. ',.

2.Sprat has,the,largest spawning area,reproQucting in near-

bottom,deep-water and aUrface layera throughout the'seajits

'egge andlarvae dominate in,ichthyoplankton of the Baltic.

3.The duration, 01' ~pawning season end the terms of its maxi~

~ ~'are,accord!nglY:infloUnder-3 months,and Marc~ end April:

in cod-up ~o 7 months,April-Uay - South-Eastern' areas,and Uay~

auly - in North~Eastern areas~in four-bearded rockling -4

months,rind May-Junejin sprat~up to 7 months,and maximum in

June-July.

e 4.The largest, quantity of ~ggS below rm2 in fish examined ,is

, note~ in BorDholm region,the s~llest one-in Northern part of
- .

the Gotland Deep.

5~Peculiarities of spawners migrations,terms of spawning,dis

tribution oi eggs and. larv~e development andgrowthtestify

, to the presence of distinctly expressed larvae drift' , in 'the

Baltic Sea from Southern regions to Northern'ones~

6.Certain connections are outlined'bet~een the distribution

of areaa of youn,g and adult fishes and the durati'on ~f larvae ,5



stay in pelagic zone;sprat and flounder larvae occur in up

per layers of the sea fram April - August:fourbearded rock

ling -'in June-July.Thisprovides t?eir wider disperse by the

tide over the aquatory of the, sea.', '

7.The major 'part of the stocksof fishes with pelagic' eggs

repioducts in Southern areas;in marthern areas localreproduction

is ofless importance,and the stock increases bythe drift of

larvae from more Southern regions.

8.Eggsand larvae of pelagic fishes enter different ecqsyetems

, depending on regions and seasons: sprat spawns in spring,ül .

deep neer-bottom layersjin summer-in surface;flounder and cod

reproduct in near-bottom layers;sprat and flounder larvae keep 4t
to the, surface layer,and cod-in deep-water layer.Thus, the .study,

of year~class formation in fishes with pelagic eggs should

bc'carried 0ut by methode of zoogeographicaland ecosyst~tical

analysis.

'6
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Table I.

Mean Abundance of Eggs Below Im2 ' ~d. Eg~

.§.urvival by Species .in March-August ·I97I-.. .....

; . . ...:..• ~""" :.'., '.'

Bornholm
33
31
33

I

~;
30
30

6

3,5

144
.II

2.5

6
5

2 4·

8

3 III 29
5 II 26

5,5 32

11

:

~ I

2

226

5

780
J8

231

819

376
14

9
580
330

11

521
'50

..

4 7

5 3

10

85 110
16 ~~:'I8

5/'}-':: ~'

221
140

20
I

150

57
4

166 350

:

2

3

5

6

96
91
20

19.

II

209
132·

13
2

150

··
46
21'

27

94
33

5
4

42

15
4

Pish :_. . .-M;.,;;;o,;.;;n_th;;--.,s_: : :_li;;,,;!e;,;;an=_ IEgge
species: III. IV : V • VI : VII VIII gs I• . :.",. : :eg su.cviv•

: guan.· i. %. .J.n ~

'0 313
b 44

.17

sprat
cod
flounder
four bearded
rockling

Total

Total

sprat

cod
flcunder
four beard.
:f'ockling

sprat

cod
flounder

'four ·beard.
roakling

...

Gdansk

Southern
Gotland

-Region

lllddle
GotÜlMd

Total
sprat

.... ' cod

.... flounder·
four beard.

,,0 • .' rockling ,

Total

19

32

32

41

30
'. 5

9

2
'46

110 195

54 196
14' 16

4.

.: 3 4'
75 216

392
130
. 13

5
148

IO

3' 74 24
I .. 10 JO

6,'5: 3.
2 3
6

Northern
Gotland

sprat

cod'

.flounder
four beard.
rockling
Total

'3

:3

5

:3

8

7 66
2 7
2

6 2

17 75

130

6

136

9 37 21
·2 4 18

2,51 19

4
11

8
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Table 2.



Table'3~

, ,

Larvae ~ercentage ägainstthe Abundance
of Eggs below 1m2 by Months and'Regions

in I97I';'I972

Fish species Regions · . Moiiths :Mean·· III.· : IV . V' VI, VII :weigh.· .
Bomholm 4.3. 13.5 5.3 5.'7, '1.6 5.6
Gdansk 6.0 18.2 42.1 I2.3 4.8 22.2

Sprat So:uth-' Gotland 6.6 63.0 13.0 8.0 ' 8.2 12.8
Middle Gotland 9.0 16.6 31.0' 7.1' " 10.0 14.7

"

Uorth Gotlalld 20.0 7I.O, -4.8 ,5.4 25.5
,' .. ~~ . Bornholm 5.4 5.2 12.0 5.3 6.9

Gdansk 20.0 'I5.3 30.0 II.8 40.0 15.3 e
Cod South Gotland 18.0 . 31.2 II.I 21,.4 I7.2

Middle Gotland 20.0, 35.7., I8.7 15.0 I9.I
rIorth Gotland - 150.0' , 20.0
Bomholm 7.4 45.0 250.0 50.0 ~

.z::I

Gdansk 200.0 - 35'0.0
Flounder' Sotith Gotland 33.0 60.0 50.0

r.Iiddle Gotland 33.0 100.0, ..; IOO.O
North Gotland 66.0 roo.o - 125.0 .

FoUl' bearded . Bornholm '- 70.0 22.0 20.0' 3I.6·'
rockling Gdansk 150.0 80.0 60.0 44.3

South Gotland 40.0 75.5 57.7 roo.o 50.0
Uiddle Gotla.nd - IOO.O ' 75.0 40.0 75.0 :

•
•

IO



Table 4.

Mean Length of Sprat and Flounder
Larvae(mm) by Regions in the Sur
face Layer in February-August 1971

Sprat Flounder
Regions· IV V : VI V11:V11I: 1~ :111: IV V . VI :-V1I.

Bornholm 5.6 6.4 I4.0i3.7 4.5 4.5 5.0 7.2 10

eansk 4.9 5.1 6.2 9.4 16.9: - - 4.2 5.4 7.0 8.2

South Gotland 5.1 7.5 7.2 .14.5: - 4.0 4.5 4.8 8.3 9.0

Middle Gotland 4.5 5.0 7.4 10.1 18.1: 4.7 4.3 7.4 8.2

~~orth Gotland 5.7 8.5 7.7 22.4: 4.2 5.0 7.5 9.0

.....

•
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