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nlTRODUCT10N

At prescnt both fresh-water.reservoirs and soce scas, .such as
",thc Baltio' Sea, are hcavily polluted by nonpurificd sewage, oil

end oil produets, as weIl as by other'~r:nful substances (Yur­
kovski, 1975). Thus detailed research of the Baltic Soa echo­
system becoces of ~eeter importance.

, . .

Rescarches of phytoplankton constitute,acomponent of complex
investigotions, cerried out by AtlentN1RO tO,control seesonal.
variability of· aletle development in the Southern Baltie See,
•which ha s been poorely studi·ed. , . _.

In the paper the speeies eooposition end development of vegctable
plankton is prescnted in.the Beltie Ses in Mey 1992. _.<,

. .... ~.--:..,::'":-~

MATERIALS ll."D METHOnS

•
Phytoplankton 'was sampled during 1'9 cruise' or SRTMK-8083 "Mono­
crystel" at 25 stations of the standard inves\igation,erea in
the Southern Boltic 'See 'from 16 to 23 May 1992. Sompi~s ~ere'

. . - - . .
collceted with bottles from the depth of 0, 5, 10, 25, 50, 75
and 100 ~, and condensed by means of reverse filtration method
througn the nucleer filters, made by 01Yl (Dubne), with,pore.
diameter of 1~ km (Semyonova, 1985; Sorokin, 1975). Material'
wes fixcd in 40% formaline, neutralized by KOH. Alge were identi­
ried and counted on tabie in a drop of 0:05cm) in volume at ~ne
or two replieates. dependlng on oell density in sampIe, by.means
of light mieroscope at ma.gnitication of 10 x 20, 10 x 40, 10 x 90.
A unite of count was.chosen as following: in b1ue-green a1gee-
a number of co1on1e5 ond trichomes, in genera Scenedesmus; Pedia- • ,,_,
~ Coelestrum - a number of cenob10ns. in'other - a number
of cells. Blomass 15 estimated by means or species comparison
~th a certain geometrie form. Verious deve10pment parameters
were ca1culated by means of the EC-10)) computer aceording to
the programme, e1abo~3ted by uso In the paper the date tram the
depth or 5 m and layer of 0-25 m ware used.



RESULTS AlnD DISCUSSION

We revealed' 90 species and intro specific taxons of 31c;oe. belonc;-,
ing to 6 zystematic sections and co~posed group of FIageIIata~

(Table 1). Peridineae are thc most deverse group (29 species),
followed'by Protococcineae (22 species end subspccies) and Bocilla­
riophyton (19'species end cubapecies). BIue-Green algae (Cyono­
phyt'oncon"sist 'oi 'less than 10 species' end intraspecific taxons.
~er~ups are represented by s~all n~ber of species (1-3

.1pe~ieS). "

Thc,mOjoritY,of alGaeveGctates everywhere. Only amull proportion
of 'species was apparently ossociated to certein ::lea areas. Thus

. .. .'
Peridina3c Gonioulax:,catcnata (Lav.) Kof. vCGitated mainly off
Baltijsk, while Sceletonc~a coSt8t~~ (Grev.) Cl. (centric diatoms)
concentrated mostly 'off Liyepaya ond neur thc Gulr of RiGl oouth.
Peridineae species Cymnodirtium acidotum Nyg. ond Peridinium
wisconsinense Bddy ware obeerved only of Bsltijsk.

Two peuke are usu~lly observed in' the ::leo::loDal dymonics uf phyto­
plankton developmcnt: spring ~nd fall (Nikoloyev. 1905). The
spring peak is observed in March~April and io caused by intcnse
vegetation of diatoms with Sceletoncma cootatum,(Grev.} Cl. domi­
nated:" <-"

... . .'~ ..
In'1~y durin& a survcy we found rhytoceneat staGe similar to
that,för late foll~ Thc'total vcgetnblc plankton obundance in
the' layer 'of 0":25 In voried within 0 wide ronee from 17.0 to
16'6).9 ml~ •. cells m-) (Teble ,2). PhytoPlon-kton horizontal distri-

•
b~t\ori'\\'OS 00 'foll~wine: major dcvelopment occured in shallolv
oostol areos. The absolute abundonce indices there voried from

56.0'tp 1124.7 mln. cells m-J • Compsrison of phytoplankton
abundonce'in ce~tain oee aress (Fie. 1) shows hiv~ development
indices northwentw3rd ofRo.ltijsk (up to ,166).9 roln' cells 13-3 ).
Danse o'c;grec;otiono (up to',1124.7 nln cells m-3) were observed
off Liycpaya. 'In deep oell olc;ne veGe tu tion ..,:us loss pronounccd..
i'le obncrved no !!lass' diatoms developn:ent to thc surveys start
(FiC;. 1)~, Vec;etation of the e(lrIy-sprin,~ dintom3 0::,~lctonc::;;)

costHtum (Grev.) 'Cl'. oc<.:ured. in rcntricted ~1l'.!tlS I!orthwnrd 01','

LiyepuYIJ (over 140.0 nln., ceils m-J ). 'l'l1e distribution of total
vccetahle plu!1kton celI'.! rcvc1l1cd 10 :J t.ronC;ly rellt ted Lo t.ll<.:
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~tensity o~ Perid1neae develop:ent (Fig.l). Algge abundance
veried considerebly !ro~ 1).0 to 899.9 mln. cella m-3• Average
a:oun~ exceeded 100 mln. cello m-J Gonieula~ cat~nate ( Lev.)
Kof. do~inated (Fig. 1). Average cell abu.~dance over the aree
~'ted to~5.2 c1n. cello 0-3 (Table 2). The oost iotenoe deve­
lopuent or Go~iaulsx catenatg (Lev.) Kof. (over 800.0 mln celbo-J )
~~s observed in the southern port o~ the invest1gation eree.
Nort~~rd of Liyepaya the algae abundsnce amountcd to over 50.0 mln
cells m-J • Besides Peridineee considerable proportion of the
total abundance i3 conot1tuted by Flagellateo (Pig. 1). The latter ~
obundance varied from 0.4 to 703.9 mln. cella m- Javerag1ng to

78.8 mln. cells m-J over the ares. Flagallatse moinly ·concentreted
in tee southern part of the invest1eat1on ares (up to 703.9 mln.
cella c-J ). Concentratlono over 40.0 mln. cells m-J wcre observ­
ed of!Liyepaysand at thc couthof tue Rigs Boy. In the central
seo ares the vegation of Flagellotae was extremely we~k. Abundance
o! the letter va~ed from 0.4 to· 5.0 Qln. cello m-J.

Aversee bio~asa of total phyto~lankcon in the aren soour.ted ·to
870.4 ~g 0-3 (Table J). Distribution or thc totel phytoplankton
biomass (Fig. 2) generolly followed the distribution of totel
eleee abundance. The observed maoe of vegetable plankton was
high end verled from 103.9 to 6801.1 mg m-J. The main concentrs­
tion "~S observen off Bsltijsk. B9s1des, a patch of similar
high bio~os (over 1500.0 mG rn-J ) was fo~~d orf Liyepoya.
Thc l>io=os decrea:Jed llOrthwa.'ds' alone th~ cooat (trom 790.1 .
:q:.:::-) of Ventspil::;.to 570.7 0(; o-J near thc mouth 01'· Riga Bay.

In the central sc~ aren the lower bio~as 00 co:npared to the
:oastal zone woa ooserved du~ to the weak ~leae developmcnt. .~
Th~ lowest bio~aDs (bclow 100.0 mg m- 3) end ebundence wcre fcund

off K161pedo. P"ridinca6 cau::H,.1 the :nein contribution into the
totol biornaasIJnd totol abundance ol vegctable plltllkton (Table ).
':'::e diotrit>ution ur those alene ~roup almost entirely .fvllo;'lcd
th<: n;.c,til.ll dlotributicn cf the tc::.;ol phytoplankton hiomn::;s

(Pie. 2). Tho IXljor blot:ifl::lo proportion was reprenl'"ltou by one
vpe:leo of Conioulacar~~c fo~ily.· thet of Goninulnx roten~to

(Lev.) ':ol". (l'u!:lle J). 'i'he nic'wot l-lo:n:Jss of Goniu1.l1ox cotenuta
{~'.:.~:..=i::~;r. vccured il' ehe :::outhcrn seil urea off DoltlJsk ---
(?~;.:. ~). A lotch "r bio::-.....,:.·,) (l::J·~tmtcd to 736.9 Ir.C rn-) WilD
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found off Ventspils~ snd a patch of 'biomass 558.7 mg m-J appear­
ed near Liyersya. Off Klaipeda Goniaulax c.atenata abnolute bio::le~!

~~s the lowest one es compared to other sea arees.
The contribution of Flagelletae into the total bio~ss was
insignificsnt due to low cells' volume. (Fig. 2). Biomass of
Flageilatae varied from q.1 to 17J.~ mg m-J over the sea are&.
The major conccntration of Flegellatae occured in coastal area
with maximum indices off Baltijsk•. '

See surfece temperature varied from 6° to9.2°C 'in Mßy 1992 •
...qigher temperatures were recorded in brackish sreas off Baltijsk,

Liyepaya snd at thc Gulf of ~ie8 mouth • The thermoclino vro3
~ainly poorely developed. Hi&~t tempersture gradient ~us'observed

" in the layer of 3-5 m. A vertical distribution of vegetablE'
plankton i3 char... cterized by l:1osaicness. related to sea temt1P­
rature conditions. A trophogcnic layers distributed to the depth
of 25 rn. while peak quantitative indicea of algae dcvelopment
(a'verae;;e 422.5 mln. - cells m-?;Dnd .1597; 1mg m-J)-.occured at-5 e
level. Cell numbcr.ond bio~~ss ~ccreDsed shsrply below 50 m.

fht:!. distriq,ution of total phyto'plankton abundance and bio::lBSS
st 5 rn,level followed the same trend of vecetoble plankton. ~s

':J
thst in the lsyer of 0-25 m. At thedept~ of 5 ~•.s~ilor to
the leyer of 0-25 m. two areasappeared, 'that of intense ond
poar ~lg3e veGetation. The rich oree located near the coast.
Phytoplankton abundance varied there frorn 98.4 to 3270.6 mln.
cells m-3• ~ximum concentration \~s observed northwestwards off
Baltijsk (FiC. 3). A patch of high,phytoplankton conte~t (over
1600.0·mln. cells 1:1-3 ) ~s found off Liyepays. Contours. outlined

I -- • arelü::-of-hi&~cells content, almost coinsided to the boundaries
, of high alG3e bioe3SS area (Fig. 4). The meximun biOmBSS of ve­

~etabl~ plankton over·the ses area acounted to 1032.1 me m-3 and
e

was recorded off Bsltijsk. Areas with bio~ass indices over
2.0 g m-) occured off Liyepsya snd Ventspils. Relatively low
phytoplankton oeount was observed in the.open sea (up to 88.0 eln.
cells m-3 ond 616.) mg m-3).

Peridineae. Floceliatse end Diatoms dominated qusntitat1vel~ at
thc level of 5 ~ end in,the layer 0['0-25 m. In a ahallow zone
off Bolti~sk 3D intense veGetation of Protococcineae, ~uch aa
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oocystis submarina Ln~., Ankistrcdesmus pceudonerabis var.
~piralis Korsch. and Kirchneriella irre~laris (SM.) K. ~~s aloo
observed. Peridineae dominatedover ent1re ares in cell n~ber

and biom9ss, and formed the major proportion of plankton. Plogalls­
tae were tha second importcnt component. however only in abun­
dence due to smsll cells vol~o. Diatoms,were of aome irnportance
only in a coastal zone off Llyepaya and at the Gulf of Riga mouth
(Pie. 3,4).

Diatribution of Peridineae abundance ,and bio~ßss eosentially
coinsided to that of total phytoplankton • Rlch in Peridineee
area was located along the coast (Pig. 3,4). Peak ab.mdonce
(over1300.0 ~n.cells 0-3 ) and bio~ss (about 10.0 g 0-3 ) wore
observcd off Baltijsk. HiGh alGae concentrDtion was i"ound off
Liyapaya (232.1 ~n~cells o-J end 1~7 g 0-3) L~d Ventspils
(287.1 mlrl.cells 0-3 and 2.1 G 0-3). Quantitative indices of
Peridineae devalopmcnt ia,almost e~tirely detercined by Goniaulax.
catenata (Lp.v.}Kof. vegetation intensity (Pie. 3.4).

'.

•
Flagellatae daveloped mainly in a coastal zone, Total cell smount '
over tbe' sea area 'voried from 2.4 to. 1788.6 ~n. cells m-J • Pcak '
abundance wus observed off Baltijsk (Fig. J). Flagellatse concen­
trotion about 100.0 mln. cells m-J V:DS found at the Gul1' of P.iga

I:1outh, off Klaipec.so·and Liyepays. Tha similer trend v.~s .obaerved
in tho~e algae biomass distribution (Fig. 4). The highest indices
(up to 281.2 'mg 0-3) wu's',.found off Baltij'sk. Biomass ove:::, ' .
10.0 ce m-J,was observed at ',the Gu.Lf of Ries, of!: Liyepaya snd
Klaipeda.

CONCLUSION

Phytoplankton sbundance and biomass, observed in the Beltie Sea'
in ~by, exceedcd those of the Atlantic produetive are;s (Vino~

gradova et,al., 1979; Semyonovo, 1976; Semyonova, Pedulov, 1987,
1990).

Peridineee dominsted both by speeies number end cells abundance.

As our observations sbowed, surveys in MOy 1992 coinsid~d to the
late spring "blooming" of Peridineae Goniaulax catensta (Lev.)
Kot. snd Flacellata mesa vece,tation. It ~~s confirmed by a high

development level and quantitativc indices over the sea area.

--.
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The date available.(Gorjunova, D~na, 1974) showed, that Goni­
aulax eatenata (LevJ Kot. is a toxieal Dpeeies. Toxins produeed
by the algae, are suluble in water •.

During events of "red" tides, i.e. "blooming" of 90niaulex 'cate­
nata (Lev.) Kot., the latter may cause sudden I:l!lSS fish mortality
and oeeurence 01' toxical molluscs.

The highest vegetative plankton abundance and biomass were observed
in the eoastal zone. The central sea area was characterized by

~ paor plankton.

Maximum ve~etation was observed in the Gdansk depression, which
creates a good gorage base for co~ercial fish aggregations.

Comparison of phytoplankton quantitative indices distribution at
the level of 5 m and in the layer' of 0-25 m also showcd peak abun­
dance and biomass in thc eoastal arees.

During surveys.Diatoms development seemed to resch the fading
stage followed the spring peak. Only in the northern part.of the
investigation ~rea .off Liyepaya an~ near the Gulf of Riga mouth,
the araas of high early-spring diatoms Sceletonema eostatum (Grev.)
Cl. vegetation ~~s observed.

Heterogenous distribution of phytoplankton abundance and b10mass
in the area is caused by verious successional state of·phytocene.
Algae seasonal vegetation 1s started from shallow southern areas.

Water . pollu.tion wi th industrial aewages ~s a strang impact on
algae development. Thus in the area off Baltijsk the vegetation

•
Cf Peridineae speeies (Gymnodinium aeidotum Nyg.) was revealed,
whieh indieated the organieal pollution of ~~ter. In the aren off
KJaipeda phytoplankton was poorely developed from the surface to

. tha bottom. That event deserves a more detailed investigation as
the water i5 heavily polluted with oil products thera.

See weter stete requires 'continuous monitoring, sinee toxieal
'slgse and apec1ea-indicetora of or&enical pollution have appeared.
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Table

Species composition of phytoplankton in the Baltic
Sea in May 1992

NN Taxon I survey

1. Chrysophyta J
Pyrrophyta

2. Cryptomonadineoe 2• Peridineae 29

3. Eue1enopryta 1

4. FlaGellata 2

Chlorophyta
5. Volvocineae 1

Protococcineoe 22

Ulothrichineae 1

6. Bacilloriophy ta 19

7. Cyanophyta 10

Total 90



Table 2

Average abundeoee (mln. cella m-J ) of phytoplankton In the Southern Bsitle Ses
(lsyer - 0-25 m)ln May 1992

. 0
, P;irrophyta· , ,. 'Chlorophyte ".,. ,

. Chryoo- ....C,..,r.:.y~pTt.;o.::;_.z:_;'Op'!-o,;r:;.I.,..aT'I_-G...o~n..,.{ra""u..,._-, Eugleno-, Pls- 'Volvo-Trroto-Conju- i 010- ,Xanth-,Jaoll-,Cyano-,
phyta monodi-'nsee "lex ee- ,phyte ,galisT cl- ~cocci~ ga_ 'thri~ ophy-,lario-,phyta 'Total

neee' 'tenstEt' ,ta 'nase 'nese' tae 'chi-' ta ,phyta ,
., , • " , I 'nesei , ,

0.3 109.5 78.8 0.2 0.1

...
o
I



Average
e _)

blomaee (mg m ) of phytoplankton in thc Southern Ealtle Ses
\ (layer 0-25 m) in'Mey 1992'-
\ "

Table J

Baeil- t Cyeno- t

lerio-,phyta ,Total
phyta

, t

'Xanth-'
Uloth-,oplly­
richi- ta
neoe '

i 'Eugle.'FlogelL ~hlorophyta
Goniu-,nophy-, latae,Yolvo-,Proto-,ConjuT
ulox ta cine- 00001- gatae

'cate-' 'oe' naee"' ,
t nota

r)hryso-' PyrrOPl"'ata
phyta ,crypto-,PerI 1T

monadi- neoe
'nese '"

1.1 . 0.1 778.0 688 ~ 1 12.4 0.1 2.6 0.) 66.9 1.4 870.4
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LEGENDS

the total
of 0-25'm

ceHs m-J ) of
in the layer
l.l.~y 1992.

Figura 1. Abundance distribution (mln.
pi~toplankton and'main groups
of the Southern Boltic Ses 'in
A - the total phytoplankton
B - Peridineae
C - Goniaulax catenata
D - Plagellatae
E - Bacillariophyta

Figure 2. Biornnss distr~bution (mg m- J ) of the total phytoplankt~n ~
and main groups in the layer of 0-25 m in the Southern
Balti~ Sea in ~~y 1992.
'A - thc total phytoplankton
B - Peridincae
C - Gonioulax catcnata
D - Flagellatae .
E - Bacillariaphyta

Pig,ure J .. Abundance distribution (mln. cells m-".3)' of the total
phytoplankton and main groups ot 5-m level in the Southern
Baltic Sea in 1by 1992.
A - the total phytoplankton
B - Peridincae
C - Goniaulax catenata
D - Flagellatoe'
E - Bacillariophyta

Figure 4., Biomass distribution (mg m-J ) of thc total phytoplankton
and main groups ot 5-m level in the Southern Baltic Sea
in May 1992.
A - the total phytoplankton
B - Peridineae
C - Goniaulax catenata
D - Flagellatae
E - Bacillariophyta
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