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SPATIAL STRUCTURE OF PHYTOCEFE IN THE BALRIC SEA IN
MAY 1992

Semyonove S.N., Krasoveki I1.V.,, Zezera A.S., Feldman V.N.
‘tlantic Scientific Regeerch Institute of Marine Pisheies and
Oceanograpvhy (4tlantNIAO), 5.Dm.Donskoy Str, Xaliningrad, Russie

ABSTRACT

The paper presents the results of research on phytoplenkion,
cdrried out in the Southern parti cf the Baltic Ses in May 13992.
The state of slgee development is relatively high. The mejor
part of plankion is represented by Plagelletse end Peridineae.
Toxical species Conisulax cetenats (lev) Kof. dominated anmong
Peridinese. Irregulsy distribution of vegetaiive plankion over
the sres seems to be caused by various successionsl state 6fy
phytocene, The highest qualitstive indices of development were
observed within inshore zope. Merimum vegetstion was observed
in the Gdensk deep, which creasies & good gorage base for fish
eggregations.
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INTRODUCTION - v

At present both fresh-water.reservoirs and some seas, such as

*.the Baltic Sea, are heavily polluted by qonpurified sewage, o0il

and oil producis, as well as by other harmful gubstances (Yur-
kovski, 1975). Thus detailed research of the Baltic Sea echo-
system becomes of eater importance.

Researches of phytoplankton constitute a.component of complex
investigatlons, carried out by AtlantNIRC to control seasonal.
variability of algae development in the Southem Baltic Sea, ‘
which has been poorely studied._

In the paper the species comp031tion and development of vegetable
plankton is presented in the Beltic Sea in May 1992.

Ve rlat

. MATERTALS AND METHODS
Phytoplankton was sampled during 19 eruise of SRTMK—GOSB "Mono-
erystal® at 25 stations of the standard investigation area in
the Southern Baltic Sea from 16 to 23 May 1992. Samples were’
collected with bottles from the depth of 0, 5, 10, 25, S0, 75 ’

and 100 m, and condensed by means of’ reverse filtration method

- through the nuclear filters, made by OIYI (Dubna), with pore

diameter of 1 ¥m (Semyonove, 1985; Sorockin, 1975). Material®
was fixed in 40% formaline, neutralized by KOH. Alga were identi- .
fied and counted on table in a drop of 0205cm3fin volume at one

or two replicates, depending on cell density in sample, by.means

of light microscope at magnification of 10 x 20, 10 x 40, 10 x 90.
A unite of count was chosen &s following: in blue-green algae -
a number of colonies and trichomes, in genera Scenedesmus, Pedia- .s\;

gtrum, Coelastrum - a number of cenobions, in other — e number ,
of cells. Biomsss is estimeted by means of species comparison . S

with a certain geometric form. Various development parameters
were calculated by means of the EC-1033 computer according to

" the programme, elaborated by us. In the paper the data from the

depth of 5 m and layer of 0-25 m were used.
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RESULTS ANﬁ DISCUSSION

We revealed 90 species and intraspecific taxons of algoe, belong-.
ing to 6 eystenatic sections and conposed group of Flagellatae
(Teble . Peridineae are the most deverse group (29 specles),
followed vy Protococcineae (22 species and subSpecieﬂ) and Bacilla-
rlophyton (19 Spe01es and subgpecies ). Blue—green algae (Cyano-
phyton con51st ‘of "less than 10 species "and intraspecific texons.
Other groups are represented by snall number of spec1es (1-3

.,pecz.es). T

The mojority of algae vegetates everywhere. Only small proportion
of upec1es was apparentlj associated to certain sea areas. Thus
Peridinese Gonisulax-caténats (Lev.) Kof . vegitated mainly off
Baltijsk, while Sceletonema costatum (Grev.) Cl. (centric distoms)
concentrated mostly off Liyepeya and near the Gulf of Riga mouth.
Peridineae species Gymhodinium acidotum Nyg. and Peridinium ’

wisconsinense Eddy were observed only of Baltijsk.

Two peaks are usually observed in the scasonal dymanies bf phyto-
plankton development: spring and fall (Nikolayev, 1985).

spring peak is observed in March-April and is caused by intense
vegetatlon of diatoms with Sceletonema cosiatum -(Grev. ) Cl. domi-

natéd. . v, Lo

In‘Méﬁ during e survey we found phytocene at stage similar to
that for late fall: The total vegetable plankton abundance in
the layer ‘of O- 25 m varled within & wide range from 17.0 to
1663 9 mln. cells m (Table 2). Phytoplenkton horizontal distri-
hution “Was as followxng. major development occured in shallow
.qastaJ_ arcas. The absolute abundsnce indices there varied from
56.0 tp 1124.7 min. cells w™s. Comparison of phytoplankton
abundance'in certain sea areas (Fig. 1) shows high development
indices northwestward of Baltijsk - (up to 1663.9 mln cells m'B).
. Dense’ aggregatlonu (up to _1124.7 mln cells m 3) were observed
off Liyepaya. In deep sen ulgae vepctatlon was lesgs pronounced.
Ve observed no mass diatoms dcvelopmcnt to the surveys start
(Fig. 1). Vegetation of the early-spring diatoms Sceletonema
costatum.(Crev } 'Cl. occured in res tiictod Qren northward of.
Liyepuys: (over 140.0 mln. cells m 3). The distribution of total:
4 vegetuble plank ton CCllu reveuled is sirongly reluted to the .
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tntensity of Peridinese development (Fig.1). Algme abundance
varied considersbly from 13.0 to £939.9 min. cells m'3. Average
azount exceeded 100 mln, cells n~? Gonieulsx catanate { Lev.)
Xof. dominated (Fig. 1). Aversge cell abundance over the area
smounted £0%95.2 mln. cells n™> (Table 2). The most intense deve-
loruent of Goniaulsx catenstd (Lev.) Kof. (over 800.0 mln cellsm™ )
wag observed in the gouthern part of the investigation ares. _
Nortward of Liyepays the slgne abundance amounted to over 50.0 mln
cells m~2. Besides Peridinese considerable pfoportion of the
total abundance is _constituted By Flagellatae (Pig. 1). The latter ‘
sbundance varied from 0.4 to 703.9 mln. cells m_3averaging to
78.8 nln. cells m'3 over the area. Flogéllatae moinly concentrated
in the southern part of the investigation area (up to 703.9 mln.
cells m™> ). Concentngions over 40.0 nmin. cells n~> were observ-
ed off Liyepaya and at the mouth of thke Riga Bay. In the central ‘
gea grea the vegation of Flagellatase was eAtreﬂely wesk. Abundance
of the latter varied from 0.4 to 5 0 mln. cells m™°.

hverage biomass of uotal phytoplankton in the area amounted to
870.4 mg n™> (Teble 3). Distribution of the totel phytoplankton
biomaas (Fig. 2) generally followed the distribution of total”
algae abundance. The observed mass of vegetable plankion was

high and varied from 103.9 to 6801.1 mg m™>. The main concentra-
tion wos observed off Baltijsk., Besides, a patch of similar
high biomass (over 1500.0 mg m™>) was found off Liyepaya.

The biomass decreased northwe.cds along th? cosat (from 790.1
mg.m"3 of Veatspils .to 570.? ng n2 near the mouth of Riga Bay.
In the central set area the lower blomass os compared to the
cosstal zone was observed duz to the .veaL tlgae development. ‘
The lowest biomasz (below 100.0 mg m™ 3y and sbundance were found
off Kleipeda. Peridinese caused the main contribution into the
total biomass wnd total sbundance of vegetadble plankton (Table 3).
Toe digtridtution of those slgoe group elmost entirely fullowed
the oputisl dlptribution of the tcisl phytoplankton biomnss

(Fig. 2). The major blomsass proportion was repreasented by onec
rpezles of Gontaulacacene femily, that of Gonisulax catenata
(Lev.) Kof. {Tuble 3). The nlghest riomuss of Gonisulax catenuts -
é;_ . Fof. vccured in the éou'hern sea srea off Baltijsk

"

Pl Y)e A xntch Nty biow '3 vzm~unted to 736.9 mg-m-J_wna
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found off Ventspils, and & patch of biomass 558.7 mg o= appesr-
ed near Liyeraya. off Klaipeda Gonisulax catenasts absolute tiomen:
was the lowest one es compared to other sea areas.
The contribution of Flagellatae into the total biomass was
insignificant due to low cells volume. (Fig. 2). Biomass of
Flagellotae varied from 0.1 to 173.Y mg m'3 over the sea ares.
The major concentration of Flagellatae occured in coastal area
with maximum indices off Baltijsk.

Sea surfece temperature varied from 6° t6'9 2°C in lay 1992.
"-hgher temperatures were recorded in trackish areas off Baltijsk,
Liyepaya and at the Gulf of Riga mouth . The thermocline was
rainly poorely developed. Hight temperature gradient wes-observed
. in the layer of 3-5 m. A vertical distribution of vegetable
plankton is charucterized by mosaicness, related to sea tempe-
rature conditions. A trophogeniec layers distributed to the depth
of 25 m, while peak quantitetive indices of algse developaent
(average 422.5 mln. cells 2”2 and 1597:1 mg m ) occured at’5 o
level. Cell number. snd biomass decreased sharply below 50 m.

Tnevdistriudtion of total phytoplankion abundance and biomass
at S m'lével followed the same trend of vegetable plankion, &s
that in the layer of 0-25 m. A%t the depth of 5 m, similer tod
the layer of 0-25 m, two areas eppeared, that of intense ond
‘poor algae vegetation. The rich area located near the coasts
Phytoplankton abundsnce varied there from 98.4 to 3270.6 min.
cells m™~. Maximum concentration was observed northwestwards off
Baltijsk (Fig. 3). A patch of high phytoplankton content (over
1600.0 -mln. cells n ) was found off Liyepaya. Contours, outlined
- .areas"c;f_'ﬁi_g;‘x cells content, almost coinsided to the boundaries
of high algae biomass area (Fig. 4). The meximum biomass of ve-
getable plankton over the sea area asxzounted to 1032.7 mg n -3 and
was recordéd off Baltijsk. Areas with biomass indices over :
2.0 g nm -3 occured off Liyepaya and Ventspils. Relatively low
phytoplankton smount was observed in the open sea (up to 88.0 mln.
cells m™> and 616. 3mgm ).

Peridineae, Flegeliatae end Diatoms dominated quantitetively st
the level of 5 m and in-the layer of '0-25 m. In & shallow zone
off Baltiisk un intense Yegetation of Protococcinese, .~uch as
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bocystis submarina lag., Ankistrcdesmus pseudonerebis var.
spiralis Korsch. and Kirchneriells irresularis (Sm.) K. was also
observed. Peridineae dominated over emtire ares in cell number ..
and biomass, and formed the major proportion of plankton. Flagells-
tae were the second imporient component, however only in abun- .
dence due to small cells volume. Diatoms were of soze importance
only in a coastal zone off Liyepeya and at the Gulf of Riga mouth
(Fig. 3,4). )

Distribution of Peridinese abundarce and biomass esseﬂtlally
coinsided to that of total phytoplankton . Rich in Peridinese

. area was located along the coast (Fig. 3,4). Peak abundance
(over1300.0 min, cells m™°) and biomass (about 10.0 g n3) were
obsgerved off Baltij;k} High algae concentration was found off
Liyepaya (232.1 mln.cells m™> and 1.7 g n—>) eud Ventspils

(287.1 rld.- cells o> and 2.1 g m'3) Quantitative indices of .
Peridineae developnent is. almost entirely determined by Goniaulaz
catenata (an.)Ko . vegetation intensity (Flg. 3.4).

Flagellatae developed mainly in a coastal zonet Lotal cell amount‘
over the sea area varied from 2.4 {o, 1788.6 min. cells m =3, Peak )
sbundance was observed off Baltijsk (Pig. 3). Fiagellatae concen-~
trotion about 100.0 mln. cells m™> was found et the Gulf of Riga -
pouth, off Kisipeca and Iiyepaya. The sgimilar trend was observed
in those algae b10m88° distribution (Fig. 4). The highest indices
(up to 281.2 mg m™ ) was-found off Baltijsk. Biomass over

10.0 ng m_3 was observed at the Gulf of Riga, off Liyepayas end

. Klaipeda. ‘ ‘ : - "

S * CONCLUSION:

PhytOplankton abundance and biomass, ob,erved in the Beltic Sea”
in May, exceeded those of the Atlantic productive areas (Vino-
gradova et.al., 1979; Semyonova, 1976; Semyonova, Fedulov, 1987,
1990).

Peridinese dominated bofh.by ﬁpecies number and cells ebundance.

'As our observations showed, surveys in lay 1992 coinsided to the
late sprihg "blooming” of Peridineze Goniaulax catenata'(Lev.)
Kof. and Flagellata nmass véggtation. It wvas confirmed by & high
development level and quantitaiive indices over the sea area.
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The data available (Gorjunova, Demina, 1974) showed, that Goni-

aulax catenata (Lev.) Kof. is a toxicsl species. Toxins produced
by the algae, are suluble in water. '

" During events of "red" tides, i.e. "blooming" of Gonisulax cate-
nate (Iev.) Kof., the latter mey cause sudden mass fish mortality
and occurence of toxical molluscs.,

The highest vegetastive plankton abundance and biomass were observed
in the coastal zone. The central sea area was characterized by
poor plankton. ‘

_ Morximum vegetation was observed in the Gdansk dépression, which
creates a good gorage bage for commercial fish aggregations.

Comparison of phytoplankton quantitative indices distribution at
the level of 5 m and in the layer of 0-25 m elso showed pesk abun-
dance and biomass in the coastal areas. :

During surveys Diatoms devélopment seemed to reach the fading
stege followed the opring peak. Only in the northern part.of the
investigation area off Liyepaya and near the Gulf of Riga mouth,
the araas of high early-spring diatoms Sceletonema costatum (Crev.)
cl. vegetation was observed.

Heterogenous distribution of phytoplankton abundance and biomass
in the ares is caused by various successional state of phytocene.
Algae seasonal vegetation is started from shallow southern areas.

Water -pollﬁtion with industrial sewages jas a gtrong impact on
algae development. Thus in the area off Baltijsk the vegetation
of Peridineae species (Gymnodinium scidotum Nyg.) was revealed,
which indicated the organical pollution of water. In the area off
Klaipeda phytoplankton was poorely developed from the surface to
the bottom. That event deserves a more detailed investigation as
the water is heavily polluted with oil products there.

Sea water state requires - continuous monitoring, since toiical
"algae and species-indicators of orgsnical pollution have appeared.
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Table 1

: Species composition of phytoplankton in the Baltic

Sea in May 1992

NN Taxon I survey
1. Chrysophyts 3
Pyrrophyta
2. Cryptomonadineae 2
. Peridineae 29 ,
3. Euglenopryta 1
4. Flagellata 2
: Chlorophyte
5.  Volvocinese. 1
Protococcinese 22
Ulothrichineae 1
6. Bacillariophyta 19
7. Cyanophyta 10
30

Total




- ' . CoL Table 2

Averoge abundance (mln. cells m 3) of phytoplankton in the Southern Daltic Ses
(layer ~ 0-25 m) 1n May 1992

- ' ___Pyrrophyta- ! V1. 'Chlorophyta
- Chryoo- et o--Yoridi- Gonlau- ,Eug%enp-,?lgl 'VoIvo-Elrofo-ConSu "0T6 .Xanth-,iacil-,c§ano-
phyte |, ponndi-‘nese !'‘lax ca- 'PAYEE  ggellar i T o oais gan  r1gnrir 0PI, §r1°' 1phyte 'Total'
' neae ' ‘tenate ! . '8 1neme inese ! tas tchi-t Y@ . iPhyta,
L R J ct : ' L] t ! . tneaeat B L t
109.5 95,2 1.4 78,8 0.2 4,2 - 0.1 - . 49,0 1,6 252.1

L0 0.2 -




1 . . ; Table 3 -
Average biomass (mg m 3) of phytoplankton in th Southern Paltic Sea

\‘ (layer 0~25 m) in’ Mey 1992

Ohrysget Pyrroplyta | tBugle~'Flogelt ghlorophyta tXanth~' Bacil-'Cyano-? i
phyta ,Crypto-,Peridiy Gonia~,nophy-, latae,Volvo-,Proto~,Conjuy Uloth-,ophy- , lario-,phyta ,Total s
S monadi- neee ulax ta cine~ coccli~ gatae richli- ta phyta i
‘neas v ' cate~ ! ' ‘ae ‘'nese’t - ! neae ! ' '
' ' ¢ nata [ ' ' ' ' ' ' ' 1
B K% I 0.1 778.8 683,1 - 0.7 12.4 0.1 2.6 - 0.3 - 66.9 7.4 870.4

- 1L -
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LEGENDS

' Figure 1. Abundance distribution (mln. cells m_j) of the total
; phy toplankton and main groups in the layer of 0-25'm

of the Southern Baltic Sea in May 13992.

~ the total phytoplankton

- Peridineae

-

Goniaulax catenata
Plagellatae
- Bacillariophyts
Pigure 2. Biomass distribution {(mg m 3) of the total phytoplam:ton ‘
. and main groups in the layer of 0-25 m in the Southern
Balth Sea in May 1992.
‘A ~ the total rhytoplankton
‘B - Peridineae
C - Gonisulex catenata
D - Flagellatae ~
E - Bacillariaphyta
Figure 3., Abundance distribution (mln. cells m 3) of the total
’ phytoplankton and main groups at 5-m level in the Southern
Baltic Sees in May 1992.
A - the tctal phytcplankton
B - Peridineae
Goniaulax cetenata
Flagellataé
Bacillariophyta
Pigure 4. Biomass distribution (mg m 3) of the total phytoplankton
’ and main groups at 5-m level in the Southern Baltic Sea
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in May 1932.

A - the total phytoplankton ) ) .
B - Peridineae -
C - Gonisulax catenata

D - Flagellatae

E - Bacilleriophyta
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