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Zoogeographical-peculierities of the Baltic and'changeable ré-
gime associated with the boundarles of two cllmatlcal zoneo.
‘going throughout the sea(Izhevsk1 I964) caused spat1a1 and sea-
'sonal heterogenelty in llVlng condltlons of marlne flshes.v

The basis of pelaglc 1chthyofauna in the Baltlc is compoeed’
by the representatlves of two qoogeographlcal complexes.atlan—

: to-boreal(sprat,fourfbearded rockling,turbot,plaice)end aroto—

: boreal(cod flounder dab) Some common eCological regularities
become apparent 1n the dlstrlbutlon of these flSheS and in the
peculiarities of their reproductlon.\ - o

Sprat spawns throughout the sea in near-bottom(ih Springj
and in the surface layers(ln summer) Sprat eggs and larvae de--
velopment occurs at water temperature 4-I6° and sallnlty 5-20 /oo.
The most Jntenelve spawnlng is observed at. temperature from 10-
I15°. '

‘ Cod;flounder,and'four-héarded rockling are more particular to-

water salinity,and their spawning ranges ‘are. “limiteg_by near-
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.bottom 1ayers of deep-sea depths.Their eggs develop normallj

at salinity not less than IO—IIoloo and water temperature 4---
;70._ _ - , . , et
.'plaice and dab reproduct in South-Western regions.As a rule, .
:{thelr eggs occur to the east .off Bornholm Island.(Lindblom, -

..',_1973). T e e s

)

The spawning of cod and flounder(fishes -of arcto-boreal ori--

3? gin)occurs at temperatures lower(5—6°)than that of sprat and
i'four-bearded rockling(7—15°). h-f_“; : c '":W
'w .The duration of spawning season decreases b& I-2 months:;
Diwhen mov1mg northwards from Bornholm and Gdansk regions(Middle
‘;and Northern Gotland) and mass spawning shifts to the later

‘.terms flounder spawns w1thin 2-3 months-March being the peak. of

“f:spawning in Southern regions of the sea April-in Northern.Four—

'f,bearded rockling reproducts within 2 months 1n “the North and

'”4-5 months 1n the South mass spawning being observed 1n May—
;”June.vass spawning of cod is noted in April-May(South-western
‘:regions)and in Lay or June(in North—Eastern regions) (Table I).
; Unlike the fishes mentioned the duration and spawning terms

)of sprat differ a little by regions.Reproducting 1n different

‘,‘layrrs,it has two spawning ma11mums in May. at temperature 570

”’(for near-bottom layers) 1n June or July at temperature IO-IG°'

. 3 .
AN : .."

j'(for surface layers).' : _ _
Sprat eggs dom_nate 1n 1chthyoplankton from March-July 1n [
,_:' l N
f;all regions(Table I)that is. caused by high sprat abundance ag

- well as by its good acclimation to different ecosystem cond:n.-

v -
R R R

'“:tions(near-bottom and surface).‘ ““5T' ‘f7:T‘“ ”“JE":"

Species composition of 1chthyop1ankton differ by regions

. ’ .\ Tt .a_.-' O
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Being more particular to the salinity(not iess than 13-14 /oo),
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and months.The largest abundance of .eggs below Im2

and percen-
tage of live eggs is observed in Bornholm;the smallest one- in
Northern Gotland(Table I).Bornholm spawning ground is notable
for higher salinity and temperature,and better water exchange,
fhat reswlts in lasser eggs ﬁﬁrtality,and fish migration to
this area from other regions(Lablaika,Liéhev,1964;Biryukov,
I971I).

Maximum larvae abundance of the fishes studied is marked
throughout all regions in May and June,when their mass emer-
gence occurs.Bornholm region is considered to be the first
from the point of view of eggs abundance,and from the point of
view of larvae abundance paramount position is taken by Gdensk
spawning ground(Table 2),though the eggs are lesser in numbe}
in the particular region.

Sprat larvae abundance below Im2,as well as its eggs,sur-
pass the summary quantity of the other larvae in all regions,
except Northern Gotland(Table 2),The index "The number of lar-
vae in % against the quantity of eggs" for all the fishes men-
tioned increases from the south-west to the north-east(Table 3).
For example,in April spratllarvae percentage is the lowest in
Bornholm and reaches the maximum in the Southern part of Got-
land where the number of larvae does not correspond with the
nugber of eggs(Table I,2);in May larvae percentage increases
iﬁ Middle and Nofthern parts of Gotland.

Average length of sprat and flounder in Northern regions is

larger than that of the Southern(Table 4),though water tempera-

ture ;n the North is lower and spawning begins later.It is essen-
tial that in one and the same period the majority of larvae in
the North ;s on later stages of their developﬁent than those in
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the South.The increase in larvae percentage(Table 3) and dis- i'~

B \

crepancy of their SlZeS to the terms cf spawning and conditions
of development may be explained by the presence of distinctly
marked larval drift in. the Baltic in North and North-eastern ;
directions.Large abundance of eggs 1n southern parts and the .
dis repancy between the 1itt1e number of eggs and high quanti-~
ty of young fishes in Northern areas may serve as a confirmation
‘for, the phenomenon.;; ‘ T L :. _ - _
~\h', ?articular p081tion is taken by the Gdansk spawning ground
where the largest percentage of all the fishes mentioned is re— ,

'corded This is explained by the isolation of - the Gdansk Bay

g that is the result of cyclonic stream fomation in this area . ;; .

(Soskin Denisov,I957)hampering the drift of larvae 1nto the
other reglons. ; ‘ 3 J p D ‘
In the course of growtn larvae of " flounder,sprat and four-

bearded rockling emerge from near-bottom layers into surface,.
but cod larvae keep to the deeper layers.Maximum larvae density
in upper layer is observed from Bornholm to the Southern Got-
land in April-June,and in Middle and Northern Gotland from

May -July._;, . ' o - L

' Certain links are outlined between the distributicn of young
and adult indiv:.duals and the duration of 1ar'vae stay in the B .
‘ pelagic zone larvae of spart and flounder occur in surface 1a; |

yers from April - August and of four-bearded rockling -1n June-.
July accordingly the area of sprat distribution is wider thsn that

. of four-bearded rockling. , o e E SR
_. The data listed allow to, propose that the major part of ”

; stocks of fishes with pelagic eggs roproducts in Southern regi-'»
ons local reproduction in Northern Baltic is of lesser 1mportance
'241
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. 4,The largest quantity of egge below Im

and the stocks of fishes mentioned recrult by the drlft from

more Southern reglons.,

Conclusions: -

I.Distributiow of fishes with pelagic eggs in the Baltio:Sea is
mainly_charecterizédﬁbyrépra%band flounder have»wider‘erea§~
including the Gulf of.Finland;COd'and four-bearded rockling re-~ -

S .
ach the Northern Baltic;plaice, turbot and dab prefer salter --

. South-western regions;and‘to the-Eaet off Bornholm are met ra-

*

2.Sprat hes-the,largest speWning area;reproducting in near- -

bottom deep-water and sﬁrface'layers throughout the'sea?its-

‘eggs and larvae dominate in 1ohthyoplankton of" the Baltlc. =

3.The duratlon of spawnlng season and the terms of its maxi- ,l
mum are,accordlngly in flounder—3 months and March and Aprll

in cod-up 1o 7 months Aprll—May - South-Eastern areas and May—‘
July - in North-Eastern areasiln four-bearded rockllng -4
months,end May-June;in eprat%up'to'ﬁ months,and naximum in
June~July. ’ 4 .

2 in fiSh‘examined As

'noted in Bornholm reglon,the smallest one-ln Northern part of

the Gotland Deep.

Se Pecullarlties of spawners mlgratlons terms of spawnlng,dls-

-tribution or eggs and. larvae development and growth testlfy
" to the presence of dlstlnctly expressed larvae drift  in the,

'Baltlc Sea from Southern reglons to Northern ones.

\

6.Certain connectiona are outlined between the dlstrlbutlon

of areas of young and adult flshes and the duratlon of larvae

N



j’stéy in pélagic’Zohe-sprat’an& flounder larvae occur in up-
. per layers of the sea’ from April - August four. bearded rock-
llng - in June—July.This prov1des their wider dlaperse by the

-}itlde over" the aquatory of the sea.

:7 The maaor part of the stocks of fishes' w1th pelaglc eggs-
7freproducts in Southern areas;in Hnrthern areas local reproductlon
‘bls of less 1mportance and the stock increases by the drlft of
:larvae from more Southern regions. -_C V_ ' |
8 Eggs and larvae of pelagic fishes enter dlfferent ecosystems.
'.:dependlng on~reg10ns_and seaspns.sprat spawns 1n_spr1ng,1n,

‘ deep;near-bottom layers;in‘suﬁmerQin SurfaCe;flouﬁdgr‘ahd cbdk
rebroduct in ﬁear—bottom léyers;spratyand»flounder larvae keé§~~
tolthe,surfacéAlayer,and cod-in deep-water ;ayer.Thu;,the.Study,
‘pf‘year#classxformétion in fishes with pelagic eggs-shouid
‘_be'carriea;qut.by metho&s of zoogedgraphical~and écosyStimgtiéal,

analysise -
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v Mable

' Mean Abundance of Eggs Below Tm2 and Eggs

Survival by Species in March-August T97I-

RN
o B

I.

I36

o Pish °*__ ° Months? 23 ‘Mean o
Reglon species: 111 ; .1y .V : VI { VII : VIII:eggs gEggs.
) . IR N ‘gurviv,
- : s oo : :quan.’ .
sprat 46 96 ~ I50 521 780 'O  3I3 1_:3152.___
Bornholm  cod 2I° 9T 57. 50 38 o . 44 5p
flounder 27 20 4 - - - 17 33
_ four bearded o . .
rockling - 2 10 9  <I- = 6 . - ‘
Total 94 209 22T 580  8I9 8 . s j
» sprat 33 I32- . I40 330 226 6  TI44 35 1
Gdansk cod 5 I3 . 20 17 5 5 .II . 30
flounder 4 2 I - - - 2530
‘four ‘beard. - B S S
- roskling - 3 5 3 - - 3,5 =
_Total 42 150 166 350 231 II \
~ sprat 5 19 85 I70 376 - 3 III | 29 |
Southern  cod 4 II. 16 .18 14 5 II @ 26 !
Gotland flounder - & o o5TeTl - - 5,5 32
four beard. - ' ' i B .
fockling - 5 A 7 2 ) 4 - '
Total 19 4T . IT0__TI95 392 IO
.. sprat 32 30 54. 186 I30° 3 74 .
Middle  cod = 5 . I4 - 16 I3 I .10
Gotland . flounder - - .9 4 - - - 6,5
four beard. ‘ : ' '
“irockling © - = 2 -~ 3 4 - 5 2 3 -
Total 32 46 75  2I6 148 6
 sprat '3 5 7 66 IO 3 37 ' 21
' Northern  cod - - 2 7 6. -2 4 IS
Gotland  flounder - 3 2 - - - 2,5 19
four beard. . .
rockling - - 6 2 - - 4 . -
Total 3 8 75 II
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' mable 2.

. Mean Larvéé“Aﬁundahée'ééiéwiima(ingﬁiéCeS);:Q. 
- by Species in March-August I97I-I973 S

A
i,

__Menths - 0 - - :Mean |
IV : 'V : VI : VII :VIII :abund..
I3 -8 - 30 I3 -1 0 II.0-
=.>5. .
S

Regions ~: Fish species:
e -';’9- . e N . I

.o ti sprat
Bornholm  Cod t
-~ Flounder

. Pour bearded .
- rockling '
. Potal

S " Sprat
Gdansk Cod

C Floundgrv ‘

jFoﬁr?bearded
- _rocklingv
fTotal

: .\ Sprat
. So@thern COd:'- -

- Gotland Flounder - ' . .

' ’ Four bearded' i

. rockling =
. Total
... - Sprat,
 Middle  Cod ..
Gotland. Flounder =

Pour bearded
fockling . :
. Total -
o * Sprat -
. Northern Cod. =~
‘Gotland  Flounder -
. - . Four bearded
rockling
_* Total

3. 76 2 0 4.0
0 47 2 .0 5.3

:"l\)’ O n ::'!

) 7 e 2 T 3.0
27 28 .42 .19 -2'
24 59 .44 IO 45 28.0 . .
2. 6 2 2 0 2,6
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Table- 3.

Iarﬁae Bercentage Against the Abundaﬁce
of Eggs below Tme by Months and Regions
in I97I-1973 = T

Y

Fish species : Regions : . Months ~ :Nean
T S + TIT- : IV : V- : VI. : VII :weigh.
Bornholm 4.3, I3.5 5.3 5.7 ‘I.6 5.6
: . Gdansk 6,0 18,2 42.I , I2.3 4.8 22.2
Sprat South”Gotland =~ 6.6 63,0 I3,0 8.0° 8.2 1I2.8
~ Middle Gotland 9.0 . I6.,6 3I,0: 7,I : I0.0 I4.7
North Gotland = - - 20,0 7I.0. 4.8 .5,4 25.5
Bornholm = 5,4 5,2 I2.0 5.3 6.9
. Gdansk 20.0 'I5.3 30.0 II.8 40,0 TI5.3
Cod South Gotland - 18,0 3I.2 II.I 2I.4 IT7.2
Middle Gotland -  20.0. 35.7.. I8.7 15.0 1I9.I
North Gotland . = -~ 350.0 - - 20.0
Bornholm ‘ T4 45.0 250,0 - B 50,0
, Gdansk . = 200.0 - - - 350.0
Flounder South Gotlamd -  33.0 60.0 .- = 50.0
S Middle Gotland - . 33.0 I00.0. - < 100.0
North Gotland . - 66,0 I00.0 - - 125.0.
Four bearded Bornholm = = . = 70,0 22.0 20.0 3I.6°
rockling ~ Gdansk - = I50.0 80.0 60.0 - 44.3
South Gotland - 40,0 75.5 57.7 I00.0 50.0
Middle Gotland . = - I100.0 -75.0 40.0 75.0:
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Table 4.

Mean Length of Sprat and Flounder
Larvae(mm) by Regions in the Sur-
face Layer in February-August I97I

Sprat b Flounder

Rt i IV : V_: VI : VII:VIII: IT :ITI: IV : V s VI :VII
Bornholm 5.6 6.4 I4.033.7 4.5 4.5 5.0 7.2 I0
@-ansk 4.9 5.I 6.2 9.4 16.9: - - 4.2 5.4 7.0 8.2
South Gotland BT TS5 T2 - TASSE =i B8 - X g A8 (9.0
Middle Gotland 4.5 5.0 7.4 I0.I 1I8.I: LT 403 .40 8.2
SJorth Gotland U BT BaS . " TeTE 22585 Be2 190 ' 75 " 9.0
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