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Abstract

Koreiviene J., Kasperoviéiene 1., 2011: Coccoid green algae flora in plankton of small lakes of the
Baltic Uplands [Rytinés Baltijos kalvyno dalies maZyjy eZen planktono kokoidiniy 2aliadumbliy
flora). — Bot. Lith., 17(1): 13-27.

One hundred and thirty four species of coccoid green algae ascribed to 12 families and 49
genera were recorded in 28 small lakes located in the Eastern part of the Baltic Uplands. They
comprised almost half of the known coccoid algae species (283) in Lithuania. Scenedesmaceae
(41 species), Chiorellaceae (24), Qocystaceae (19) families and Scenedesmus (26), Pediastrum
(12) genera were the most diverse. Very rare species worldwide Echinosphaeridium nordstedtii
Lemmermm., Monoraphidium flexuosum Komarek, Pseudokirchneriella roselata (Hindak) Hindak,
Thorakochioris nygaardii Fott were among 34 species new to the Lithuanian Chlorococcales
algae flora. The discrepancies in number and size of cells, colonies, coenobia as well as atypical
morphological structures were evident in the lakes characterised by high anthropogenic impact and

extreme environmental conditions.
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INTRODUCTION
The world Algae Base includes about 55
thousand species of marine, brackish, fresh

water and terrestrial algal species; these lists are
continuously supplemented with new species (Guiry
& Nic Duonncra, 2004; http://www.sp2000.org/
cdbooklet2003.pdf). Freshwater green algac are
characterised by high species diversity (~12 000
species; Joun, 1994). The orders Zygnematales
and Chlorococcales are the most species-rich.
Chlorococcales  algae are more widespread in
freshwaters of the world than Zygnematales, which
are restricted to the swamps and peat bogs. Several
European countries have national algae checklists
(HinpAk & HinDAkova, 1998; MIKHEEVA, 1999; WHITTON
ct al,, 2003; etc.) or floras of different algal taxonomic
groups (STarMacH, 1989; Tsarenko, 1990; etc.).

In Lithuania, the algological studies were started
at the end of the 18th century. Junzite (1791, 1811)
was the first who mentioned the macroscopic algae
species in his publications. ViLkaims (1924-26, 1936,
1940) investigations of desmids in the peat bogs of
Lithuania were followed by recent studies of this green
algae group (JAxiMAVICIOTE et al., 2006; BRIsKAITE et
al.,, 2008). Over the past fifty years, phytoplankton
studies in lakes, rivers, the Curonian Lagoon and
the Baltic Sea were carried out (MiNKEvVICIUS, 1958;
UseLvrs, 1961; Jankaviciors, 1965, 1966, 1990:
KavALiaUSKIENE, 1996; OLeNiNa, 1996; Swnoeus &
KaspErovICIENE, 1996; KasperoviCiEng, 2001, 2007;
Kostkevicient, 2001), These studies were mostly of
hydrobiological and ecological character; only few of
them included morphological measurements, habitat
descriptions and distribution data. The manual of
Lithuanian freshwaters algae (JankavidiOTE, 1996)
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and a full-scale study on phytoplankton of more than
hundred lakes (Kavaviauskicnt, 1996) have been
published. The checklists of cyanobacteria (ViTeNaITe,
2001), desmids (Kostkeviciene ct al, 2003) and
macroalgac (KosTKEVICIENE & SINKEVICIENE, 2008)
were  compiled. The floristic-taxonomic  studies
on algal species diversity and peculiarities of their
maorphology, ecology were initiated in the recent years
(Korrivient & KaspErovICIENE, 2003; KOSTKEVICIENE: &
LaucioTe, 2005; Karosiene & Kaspcrovicione, 2008,
2009; Kostkevicient & Vitonvre, 2008 Vitonyte &
Kostkeviciene, 2008).

The aim of this study was to investigate coccoid
green algae in plankton of small lakes located in Eastern
part of the Baltic Uplands as well as to evaluate their
significance to the flora of Lithuanian coccoid green
algae.

MATERIALS AND METHODS

Plankton samples for the investigations of coccoid
green algae were taken from the deepest parts of 28
small water bodies (21 lakes and 7 ponds) during the
1997-2002 vegetation scasons, Algae were collected
from the surface {up to 0.5 m) water layer using Ruttner
sampler and a plankton net (25 pm mesh). Algae were
investigated in fresh and preserved material using
“Biolar” light microscope {magnification * 600-1350).
Samples were preserved by adding 40 % formaldchyde
to reach 2 % concentration in the final sample. The
classical taxonomic system for Clilorococcales algae
wias used (Komarek & Forr, 1983), The identification
of coccoid green algac was performed following:
Hmpak (1977, 1980, 1984, 1988, 1990}, Starmacn
(1989), Tsarenko (1990), Joun & Tsarenko (2002) as
well as different articles. Original drawings of the 1axa
are presented; scale bars of all illustrations are 10 pm.
Specics occurrence in Lithuanian waters was evaluated
as follows: very rare species that occurred in 0.1-1.9 %,
rarc — in 2-9.9 %, rather rarc — in 10-19.9 %, frequent

in 20-39.9 %, very frequent — in more than 40 % of
investigated water bodies.

The checklist of Chiloroplveeae taxa was compiled
summarising the published and typescript material (91
sources). Taxa higher than order were given according
lo Parker (1982). For the comparison with the flora of
Lithuanian Chlorococcales algae, checklists of some
European countrics — Belarus (Miknerva, 1999), Great
Britain { WinTTon et al., 2003), Scandinavia (ZETTEBERG,
1993), Slovakia (HinnAk & HinpAkova, 1998), Ukraine
(TsareNko, 1990), Germany (Maucu et al., 2003),
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European part of Russia (Trironova, 1990; StiNa, 1997)
— were unified according to Komarek & Forr (1983).
Stugren-Radulescu (Stugren & RApuLescy, 1961),
Jaccard (Jaccarp, 1908) and Sorenscn (SORENSEN,
1948} indices were calculated to evaluate the similarity
of the Chlorococcales flora in Lithuanian and other
countrics/regions.

The physical and chemical characteristics (water
temperature, pH, dissolved oxygen, conductivity)
were measured in site using portable universal meter
MultiLine F/Set-3 (WTW). Water transparency was
cvaluated with Secchi disk; nutrients (phosphorus
and nitrogen) in unfiltered samples were determined
according to a standard methodology of water analysis
(GRrassHoFF ct al., 1983).

STUDY SITE

The investigated water bodies are situated in the
Eastern part of Baltic Uplands and belong to the basins
of small tributaries (length from 2.7 to 29 km) of the
river Neris — Antavilis, Diiksta, Riesé, Saide-Vosylyié
and Sudervé (catchment area from 20.5 to 137 km?).
All lakes are of glacigenic origin and belong to small
and very small groups of world lakes. Buivydigkes
Ponds were created in the 18th century by damming
the Sudervé stream. Fifteen lakes are located in the
protected areas. In Table | lakes are grouped according
to morphometric characteristics and water transparency.

Transparency values ranged from 0.5 to 7.2 m
in different water bodies. The amount of dissolved
oxygen varied from 3.41 1o 19.5 mg/l in the surface
layer, oxygen saturation — 54.8-141.4 %, pH - 5.53-
8.96, conductivity — 31-471 pS/em. Based lo lakes’
trophy scale suggested by Trironova (1990), majority
of investigated lakes of Baltic Uplands are regarded as
mesotrophic or cutrophic, only Gincitiskés lake falls
into the range of hypertrophic water bodies (mean
value of chlorophyli @ - 32.1 mg/m*}. Total phosphorus
concentration varied from 0.01 to 0.21 mg/l, total
nitrogen - (.34-2.57 mg/l in the surface water layer.

RESIILTS

Taxonomic spectrum and new to Lithuania
Chlorococcales species. In total, 134 taxa of the
Chlorococeales algae, ascribed to 12 families and
49 genera, were identified in 28 small lakes in the
Eastern part of Baltic Uplands (Table 2). Families
Scencdesmaceae (41 species), Chlorellaceae (24),
Qocvstaceae (19} and genera Scemedesmus  (26),



Table 1. Morphometric characteristics of the Baltic Uplands lakes

Lake’s group DR G AL LT Shallow and large | Shallow and small
and large large
Skaistis, Luka, Gulbinas, Mazasis .ll)uod:bsl, 'B';llluolsfys,SAlkls',
Vilnoja, Balsys, Gulbinas, Raistelis, | Rie¢, Gincitiskés umble, "8elis, Salote,
— Giluzis, Bild#iai | Antavilis, Topeliai Piliskés, Bevardis,
’ ’ Buivydiskés Ponds
Surface area, km* | 0.20-3.08 0.1020.36 0.24-0.88 0.008-0.134
’ ’ (Raistelis 0,012) ) )
Volume, 10° m? 1332-30152 fﬁ:l‘si ;:: 39  |400-2140 5.2-261.0
Max. depth, m 16.4-38.8 11.1-13.6 3-6 1.2-7.0
Mean depth, m 5.6-15.2 42-506 1.5-2.5 0.7-3.7
Mean Secchi depth, m |= 3 (Vilnoja 2.4) 1.5-3.0 =1 till the bottom

Pediastrum (12) were the most species-rich. Coccoid
green algac made up about 50 % of green algae diversity
(279 specics) and about 20 % of the total algae diversity
(688 species) in the studied water bodies. Thirty-four
Chlorococcales species were recorded for the first time
in Lithuania (Fig. 1-4). They are ascribed to 9 familics,
the most species-rich being Botyococcaceae and
Scenedesmaceae (Table 2). The highest number of new
species was recorded in Lakes Gineitiskés (13 species)
and Saloté (9).

The distribution of Chlorococcales algae species.
The majority of coccoid green algae species occur rarely
in the lakes of the Baliic Uplands (Fig. 5 A). Rather

/ Rare species:
Botrococcus pila
Chlorolobion obtusum
Coenochlors plancomvexa

| Dichotomococcus curvatis

| Dictvosphaerium cf. elongatum

' Dictyosphacrium sphagnale
Glancocystis nostochinearnm
Granulocystis helenae
Gramudocystopsis coronata
var, coronalta
G. coronata var. efegans
Kirchneriella arcuata
Monoraphidium pusillum
Pediastrum obtusim

| P. angulosum var. asperum

i Polyedropsis spintdosa

| Scenedesmus grahneisii

\ S, alternans var. indicus

[ Very rare species:

\| Echinosphaeridium cf. nordstedtii
Monaoraphidium flextosum
Psendokirclmeriella roselata

| Thorakachloris nygaardii

P P - .
y \f / e e
| 4 / e = o
| A e ¥ . . .
| A /" Insufficiently studied spacies:
1 [
| / Didymocvstis inermis
i , Coelastrum cf.
\ 7
N

rare and frequent species made a quarter of the recorded
species. Among them, Eutetramorus cf. fortii (Hindik)
Komarck, Qeocystis lacustris Chodat., Pediastrum
horvanum (Turpin) Menegh., P, tetras (Ehrenb.) Ralfs,
Scenedesnmis armatus Chodat., Tetraedron minimum
(A. Braun) Hansg. were very frequent.

On the other hand, half of coccoid green algae
species registered in Baltic Uplands are cosmopolitan
and frequent worldwide (Fig. 5 B}. Forty-six species
are known only in the temperate zone. Rare and very
rare species made only one-third of the total number
of Chlorococcales species recorded in the lakes of
Baltic Uplands. The highest number of worldwide

! Frequent species:
|. Ankyra judayi

| Botryococcus protuberans

| Botryococcus terribilis
Dictyosphaerium tetrachotomum
Schroederia spiralis

psendomicroporium
Nephrochlamys allanthoidea
Qocystella piscinalis
Scenedesmits pannosiciis
Scenedesmus tenuispina

S. ovaltermis var. graevenitzii
\ Tetrachlorella incerta

Fig.l. New to Lithuania Chiorococcales species and their occurrence in freshwaters of the world
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Table 2. Taxenomic spectrum of Chiorococcales algae in the Baltic Uplands lakes and other water bodies of

Lithuania
Taxa number Taxa number

gg |, 52 |a
FamiLy, w8 ., 8§ |2 FamiLy, w8, |28 |8
Genus =252 |g2 |8 Genus £E58 |BE _;5

BE= |55 | mE=2 |25 [

z2 |7 z2 |-
CHLORDCOCCACEA - - 3 Nephrochiamys 2 1 3
Chilorococcum - — 3 Glaucocystis 1 1 1
PALMELLACEAE 1 - 5 RADIOCOCCACEAE 7 2 13
Planctococcus - - 1 Coenochloris 2 1 5
Planktosphaeria 1 — 1 Coenocystis 1 - 2
Sphacrocystis - - 2 Dispora - - 2
Trebouxia - 1 Euterramoriis 2 —~ 2
CHARACINCEAE 3 2 11 Radiococcus 1 - 1
Ankyra | 1 2 Thorakochloris 1 1 1
Characium — - 4 CHLORELLACEAE 24 5 53
Korschikoviella — — 2 Ankistrodesmus (1] - 8
Schroederia 2 3 Chiorella - = 2
TREUBARIACEAE 1 - 3 Chiorolobion l I 2
Treubaria 1 — 3 Choricystis - = 2
GOLENKINIACEAE 3 2 5 Closteriopsis - - 2
Echinosphaeridium 1 I 1 Hyaloraphidium = - 2
Golenkinia 1 - 3 Keratococcus - - 2
Palyedropsis 1 I 1 Kirchneriella 6 2 9
HYDRODICTYACEAE 14 2 22 Monoraphidium 5 2 12
Euastropsis 1 = 1 Ouadrizula 2 - 3
Hydrodictyon — 1 Raphidocelis - - 1
Pediastrum 12 19 Tetraedron 4 - 8
Sorastrin 1 - 1 COELASTRACEAE 7 | 13
MICRACTINIACEAE 3 - 6 Actinastrum 1 - 4
Dicellula - - 1 Coelastrum 6 l 9
Golenkiniopsis — = 1 SCENEDESMACEAE 41 7 98
Micractinium 2 - 3 Coronastrum 1 - 1
Siderocystopsis 1 - 1 Dimorphococcts 1 = 1
BOTRYOCOCCACEAE 11 7 16 Crucigeniella 1 - 4
Dactylosphaerium 1 - 1 Crucigenia . = 3
Dichotomococcus 1 1 1 Komarekia - ~ I
Dictyosphaerinm 4 3 8 Pseudotetrastrum - - 1
| Quadricoccus 1 - 2 Rayssiella - = |
Botryococcus 4 3 4 Tetrastrum 2 - 8
O0CYSTACEAE 19 6 35 Tetrachiorella 3 ] 4
Francea 1 - 2 Westella 1 - |
Lagerheimia 4 — 8 Willea 1 - 2
Eremosphaera = = 2 Didymocystis 2 1 3
Granulocystis 1 1 1 Scenedesmus 26 5 66
Granulocystopsis 2 2 2 Tetradesmus 1 = 2
Qocystis / Qocystella 7 1 15 Total 134 34 [ 283
Nephrocytium 1 = 1
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Fig. 2. New to Lithuania Chlorococcales species. Characiaceae: A — Ankyra cf. judayi, B Schroederia spiralis
(Printz.) Korshikov; Golenkiniaceae: C — Echinosphaeridium cf. nardstedtii; D — Polyedropsis spinulosa
{Schmidle) Schmidle; Hydrodictyaceae: E — Pediastrum angulosum var. asperum; F — Pediastrum obtusum Lucks;
Betryococcaceae: G — Dictyosphaerium sphagnale; H — Dictyosphaeritm cf. elongatum Hindik; 1 - Botryococcus
cf. pila Komdrek et Marvan; J — Dichotomococcus curvatus Korshikov
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Fig. 3. New to Lithuania Chiorecoccales specics. Botryococcaceae: A — Botrvacoceus protuberans W et,

G. 8. West; B — B. terribilis, C — Dictvosphacrium tetrachotomum; Radiococcaceae: D — Thorakochloris
nvgaardii; E — Coenochioris planconvexa Hindak; Oocystaceae: F — Nephrochlamys alantoidea Korshikov;

G - Granulocystis helenc Hindik, H — Granulocystopsis coronata var, elegans (Foit) Komarek; | - G. coronata
(Lemmerm.) Hindak var. coronata; J — Glaucocystis nostochinearum ltzigson
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Fig. 4. New to Lithuania Cliiorococeales species. Qocystaceae: A — Qocystella piscinalis, Chlorellaceae:

B - Monoraphidium flexuosunt; C — Pseudokirchneriella roselata, D — Chiorolobion obtusum Korshikov;

E — Monoraphidium pusillum (Printz.) Kom.-Legn.; F - Kirchneriella arcuta G. M. Smith; Coelastraceae:

G — Coelastrum cf. psendomicroporum; Scenedesmaceae: H — Didvinocystis inermis; 1 — Tetrachlorella inceria,
J — Scenedesnns ovalternus var, gravenitzii (Bern.) Chodat; K — S. grahmeisii (Heinig) Fott; L — 8. cf. alternans
var. indicus (Hortob.) Kirj. M — S. pannonicus Hortobagyi; N — S. tenuispina Chodat
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26 %

O very rare o rare oratherrare  mfrequent

Fig.5. The occurrence of Cllorococcales species in the
studied lakes (A) and in the water bodies worldwide (B)

A B
Chlo -
Zygnematales I)ﬁ
50% Scenedesmace

5%

F

: Chlorellacea
9%

Fig. 6. The taxonomic spectrum of Clloraphyceae (A)
and Cliorococcales (B) in the Lithuanian inland watcrs

rare species was recorded in Lakes Gineitiskés, Saloté
and peat-bog lakes in the Vamikai Reserve (7-13
species). The research results revealed high diversity of
Chlorococcales species (2042 species) as well as high
number of rare species in peat bog lakes (23.8-35.0 %
of the total number of Chlerococcales species in a lake).

The checklist of Chlorococcales algae in water
bodies of Lithuania. Up to 2003, algae have been
investigated in approximately 450 water bodies of
various Lypes, corresponding to 34 % of lakes and less
than 1 % of rivers and ponds of Lithuania. The checklist
of green algae of Lithuanian water bodics was compiled
based on our investigations and on the works of other
phycologists. It includes 803 species and infraspecific
taxa ascribed to 12 orders and 38 families. The highest
species diversity is characteristic of two orders -
Zygnematales (399 species) and Chlorococcales (283)
(Fig. 6 A). The majority of coceotd green algae species
belong to families Scenedesmaceae, Chlorellaceae,
Oocystaceae (Fig. 6 B). Only coccoid algae checklist
including specics occurrence in Lithuania is published
yet (Korevient & Kasperovi¢ieNt, 2005, 2006).

The majority of the recorded Chlorococcales species
arc rare and very rare in Lithuania, rather rare and
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31 %

5%

o very rare @ rare crather rare . mirequent
Fig. 7. Chlorococcales algae species found in Lithuania
and their occurrence in the inland waters of Lithuania

(A) and worldwide (B)

frequent species comprise only 11 % (Fig. 7 A). 43.3 %
of coccoid green algae species from the Lithuanian
green algae checklist are very rare and rare in the world,
about one-third of the species are frequent (Fig. 7 B).
About two-thirds of coccoid green algae species found
in Lithuania are cosmopolitan, one-third of the species
are recorded in the temperate zone; two species are
characteristic of the warm regions of the world.

DISCUSSION

Coccoid green algae, widespread in different
freshwaters of the world, are characterised by high
species diversity {~1200-1400 species; KomArex &
Forr, 1983; Krienitz et al., 2002). The species recorded
in the lakes of Baltic Uplands comprised about 10
% of the total diversity of coccoid green algae in the
world. The most species-rich families and gencra were
the same in Lithuania and other European countries
(Tables 3-4). Scenedesmaceae comprises 23.8-37.3
%, Chloreflaceae — 14.1-28.6 %, Oocystaceae — 10,3~
15.3 %, while Scenedesmus comprises 14.4-32.5 %,
Pediastrum — 5.1-8.9 % of the total number of coccoid
green algae species, Certain taxonomic differences of the
Chiorococcales order were predetermined by relatively
small number of investigated water bodies in the
Baltic Uplands compared to other European countries.
Relative number of species of the Golenkiniaceae,
Hydrodictyaceae and Botryococcaceae familics was
higher and of the Characiaceae and Treubariaceae was
fower in the studied lakes (Table 3). The majority of the
Characiaceae family species live attached to submerged
substrates, therefore, their diversity recorded in the
plankton of the investigated lakes was lower.

Among thirty-four new lo Lithuania species found
during the study, 21 are rare and very rare in freshwaters



Table 3. The most species-rich Chiorococcales families in the lakes of the Baltic Uplands and some European

countries
Family Total taxa
Oocystaceae |  Chlorellaceae | Scenedesmaceae| number
Taxa number (percentage of coccoid green algae taxa)

Baltic Uplands lakes 19(14.1) 25(18.5) 41 (30.4) 135
Lithuania 35(12.3) 54 (19.0) 98 (34.5) 284
Belarus 38(13.8) 62 (22.5) 75 (27.3) 275
Germany 24 (11) 42 (19.2) 75 (34.2) 219
Russia 23 (14.7) 36(22.9) 41 (26.1) 157
Scandinavian countries 44 (14.6) 65 (21.5) 98 (32.5) 302
Slovakia 57(13.2) 124 (28.6) 103 (23.8) 433
Ukraine 27(10.3) 37(14.1) 98 (37.3) 263
United Kingdom 41 (15.3) 59 (22) 68 (25.4) 268

Table 4. The most species-rich Chlorococcales genera in the lakes of Baltic Uplands and some European countries

Genus (taxa number — percentage of coccoid green algae taxa)

Baltic Uplands lakes

Scenedesmus (26-19.2), Pediastrun (12-8.9), Oocystis (7-5.2)

Coelastrum (7-4.5)

Lithuania Scenedesmus (66-23.2), Pediastrun (19-6.7), Qocystis (15-5.3), Monoraphidium (11-
4.2)

Belarus Scenedesmus (48-17.5), Pediastrum (20-7.3), Tetraedron (14-5.1), Oocystis (12-4.4)

Germany Scenedesmus (44-20.4) Pediastrum (16-7.4), Monoraphidium (12-5.6)

Russia Scenedesmus (24-15.3), Qocystis (9-5.7), Pediastrum, Lagerheimia, Kirchneriella,

Scandinavian couniries

Scenedesnmus (51-24.2), Pediastrum (14~6.6), Coelastrum (11-5.2), Qocystis (10-4.7)

Slovakia Scenedesmus (62-14.4), Monoraphidium (21-4.9), Kirchneriella (16-3.7), Qocystis
(14-3.3)

Ukraine Scenedesmus (93-32.5), Pediastrum {15-5.3), Oocystis, Monoraphidium, Lagerheimia
(8-2.8)

United Kingdom Scenedesnius (49-17.7), Pediastrun, Oocystis (14-5.1), Monoraphidium (13-4.7)

worldwide (Fig. 1). Some of them occupy very specific
ccological niches. For example, Monoraphidium
Aexuosum Komarek was found only in the water bodies
with low conductivity, while Pediastrum angulosum
var. asperum Sulek and Dictyosphaerium sphagnale
Hinddk thrived in swamp lakes. Four recorded species
were found just in a few localities of the world as well.
Echinosphaeridium cf. nordstedtii Lemmerm. was
found in United Kingdom, France, Sweden (KoMAREK &
Forr, 1983), Thorakochloris nygaardii Fott — in Canada,
Denmark, Sweden (BourreLLy, 1966; TSsARENKO,
1990), Pseudokirchneriella roselara (Hindak) Hinddk
— in Slovakia, Germany, Spain, Bulgaria {(HiNDAK,
1984; Hevnig & Krienitz, 1987; Economou-AMILLI &
Searminou, 1989; Stoyngva, 1998), Monoraphidium

fexuosum — in Denmark, Canada (KomArek, 1974;
KomArex & Forr, 1983).

Only five of the new species are frequent in the world;
the distribution of eight species is studied insufficiently
(Fig. 1). They could have been overlooked because
of their smalt size (up to 6-7 pm; e. g. Terrachlorella
incerta Hindak, Didymocystis inermis (Fott) Fott)
or similarity to other morphologically close species
(Dictyosphaerium  tetrachotomum  Printz,  Ankyra
cf. judayi (G. M. Sm.) Fott). Botryococcus terribilis
Komaérek et Marvan, Coelastrum cf. pserdomicroporum
Korshikov, Oocysrella piscinalis Hinddk and some
other species have been described only recently.
Cultivation and life cycle observations are necessary
for more precise identification of some species found in
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the Baltic Uplands (Echinosphacridium cf. nordstedtii,
Coclastrum cf, pseudomicroporum, etc.).

Morphology of 28 Chlorococcales species recorded
in lakes of the Baltic Uplands showed discrepancy in
number and size of cells, colonies, coenobia as well
as differences in morphological structures (spincs,
mother cell wall remnants). From these species, six
taxa exhibited atypical morphological structures
and appeared in small numbers mainly in waters
characterised by high anthropogenic impact and
extreme environment conditions, Stovyneva (1998) also
noted that abnormal single specimens of Scenedesmus,
Pediastrum and Tetraedron were found mainly in

highly cutrophic lakes of Bulgaria. Pediastrim duplex
var. subgranulatum Racib. from highly eutrophic lake
in the Baliic Uplands formed denticle-like cell wall
ornamentation instead of typical granulation (Fig. 8 A).
In hypertrophic lake Micractinium pusilfum Fresen
formed atypical to the species but characteristic to
M. bornhemiense (Corn.) Korshikov multicellular,
pyramidal colony (Fig. 8 B). Dicivosphaerium
sphagnale cells in peat-bog lakes of the Baltic Uplands
were spherical and attached to dichotomously branched
strands (Fig. 2 G), whercas in original D. sphagnale
description, cells are oval to broadly oval attached to
tetrachotomously branched strands. HinpiAk (1988)

Fig. 8. Atypical Chlorococcales species from the Baltic Uplands lakes. A — Pediastrum duplex var. subgranulatun,

B - Micractinium pusiltunr, C — Coclastrum cambricuny, D — Coelastrum rveticulatum, E — Lagerheimia genevensis;

F - Terrachorella alternans, G - T. ornata (arrows show atypical morphological characters)

2
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observed similar atypical specimens of D. sphagnale
from peat-bog lake of High Tatra. In a typical Coelastrum
cambricum W. Archer neighbouring cells were joined
by a single cell wall outgrow, while few coenobiz from
a swamp lake had dichotomously branched outgrows
between two cells (Fig. 8 C). Atypical joining between
neighbouring cells with two cell wall oulgrows
was also observed in Coelastrum reticulatum (P. A.
Dangeard) Senn from a mesotrophic lake (Fig. 8 D).
Few syncoenobia of C. reticulatium usually occur in the
populations, while in cutrophic lake very high number
(up to 75 %) of joined coenobia have been observed.
Reproducing Lagerheimia penevensis (Chodat) Chodat
at 4 autospores formation stage was very similar to
Tetrastrum elegans Playfair (Fig. 8 E). According to
HinpAk (1980, 1984), mother cell wall remnants of
Tetrachorella alternans (G. M. Smith) Korshikov and
T. chiorelloides (Buck) Hindak remain for some time
Jjoining new formed coenobia. During this study, the
joining mother cell wall remnants were observed in
T. ornata Korshikov as well as in T alternans (Fig. 8 F,
GY; it reveals that the mentioned feature is characteristic
of the Tetrachlorella genus,

Identification of some Chlorococcales algae
specimens from lakes of the Baltic Uplands was confu-
sing. Two-celled FEuastropsis-like coenobia, which
differed from typical £. richterii (Schmidle) Lagerh, by
having lateral lobe of the cell, were observed. Coenobia
from swamp (Fig. 9 B a, b) and eutrophic lakes
(Fig. 9 B ¢} differed by lateral lobe orientation, form
and wideness of outer incision between lobes. Some
Pediastrum species with similar morphology of marginal
cells (P. privion (Printz) Hegew., P. longecornutum
(Gutw.) Comas, P. retras (Ehrenb.} Ralfs) could form
two-celled coenobia as well. Dictyosphaerium sp. (Fig.
9 D) similar to D. coacervanim Comas by cells shape,
cells irregular compact arrangement in the colony, wide
gelatinous stalks, colony shape was found. However,
in specimens from lake of the Baltic Uplands colonies

were smaller, cells without evident polar thickenings,
not covered with gelatinised mother cell wall remnants,
and somectimes they were attached to thin irregular
gelatinous stalks. D. coacervatum is characterised
by a very narrow geographical distribution as well.
For the final identification of Dictyosphaerium from
Baltic Uplands, a more detailed study is required. Two
Botrvococcus specimens showed differences from
already described species. Bofryococcus sp., (Fig. 9 A)
found in autumn in a deep mesotrophic lake formed
dense dark green colonies; cells were radially orientated
and fully embedded into opaque gelatinous cups. The
species looked similar to B. brannii, which was already
found in the lake in summer, and all differences might
be caused duc to seasonal environment changes. One
more atypical specimen with the features of three
Botiryococcus species was found in swamp lake
(Fig. 9 C). The colony shape, cells immersion into
mucilaginous cups was like in B. braunii, however
gelatinous caps on the cells apexes were absent, cells
size and shape (elongated with truncated ends) were
similar to B. protuberans W. et G. 8. West. Additionally
there were long branched gelatinous processes
characteristic to B. terribilis Komarck et Marvan.

Chlorococcales is the second species-rich (284
species) family of green algae in Lithuanian flora.
Similarly to other European countrics (Table 3),
Qocystaceae, Chlorellaceae, families are the most
diverse (Fig. 6 B). The comparison of Chiorococcales
flora in Lithuania and some European countrics is
presented in Table 5. The highest number of shared
species {205) is detected in the floras of Lithuania and
Slovakia. According to indices of floristic similarities,
Chiorococeales flora of Lithuania showed the closest
similarity to those of Scandinavia, Belarus and Ukraine.
However, it should be viewed with caution because
of significantly differing coverage and scope of algal
ecological groups, as well as their habitats investigations
among the countries.

Table 5. The similarity of Chlorococcales fiora in Lithuania and some European countries

Country Similarity indices Number of the shared
Stugren-Radulescu Jacaard Serensen | speces
Lithuania — Scandinavia -0.03 0.48 0.65 190
Lithuania — Ukraine -0.05 0.47 0.64 175
Lithuania — Belarus -0.07 0.47 0.64 177
Lithuania — Germany -0.09 0.45 0.62 156
Lithuania — United Kingdom -0.15 0.43 0.60 164
Lithuania — Slovakia -0.19 0.40 0.57 205
Lithuania - Russia (European part) -0.24 0.38 0.55 121
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Fig. 9. Confusing Chlorococcales specimens from the Baltic Uplands. A — Botryococcus sp.,; B - cf. Euastropsis
sp.; C - Botryococcus sp.,; D - Dictyosphaerium sp. (arrows show atypical morphological characters)

CONCLUSIONS

During the study period, 134 taxa of Chlorococcales
algae, ascribed to 12 familics and 49 gencra, were
recorded in 28 small lakes located in the Eastern part
of Baltic uplands. The highest species diversity is
characteristic of the Scenedesmaceae (41 species),
Chiorellaceae (24), Oocystaceae (19) families and
Scenedesmus (26), Pediastrum (12) penera. 34 new
to Lithuanian species of Chlorococcales algae were
recorded. The majority of the new species belong to
the Botryococcaceae and Scenedesmaceae families.
Two-thirds of the new to Lithuania species arc rare
in freshwaters of the world; Echinosphaeridium
nordstedtii, Monoraphidinvm flexuosum, Pseudokirch-
neriella  roselata, Thorakochloris nygaardii  arc
very rare. Tventy eight taxa from the small lakes of
the Baltic Uplands showed discrepancy in number
and size of cells colonies, coenobia and different
morphological structures. Untypical Chlorococcales
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specics morphological features are more evident in
lakes characterised by high anthropogenic impact and
extreme environment conditions.

Chiorococcales species from the Baltic Uplands
represent 48 %o and 10 % of coccoid green algae species
found in Lithuania and in the world, respectively.
Euretramorus cf. fonii, Oocystis lacustris, Pediastrum
horyanum, P. tetras, Scenedesmus armatus, Tetracdron
niininem are very frequent in the studied lakes,
However, the majority of the recorded species are rare,
especially those found in peat-bog lakes. Worldwide
frequent species comprised almost half of the coccoid
green algac species recorded during the period of
investigations, most of them being cosmopolitan and
ubiquitous. Chlorococcales algae comprise about
one-third (283 species) of all species included in the
Lithuanian green algae checklist. The most species-rich
arc Scenedesmaceae (98 species), Chilorellaceae (54),
Oocystaceae (35) families.
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RYTINES BALTLIOS KALVYNO DALIES MAZUJU EZERU PLANKTONO KOKOIDINIU

ZALIADUMBLIU FLORA
Judita Koreivient, Jiraté KaspERoVICIENE

Santrauka

Dvidesimt adtuoniuose rytinés Baltijos kalvyno da-
lies maZuosiuose eZeruose aptikia 134 Chlorococcales
eiles zaliadumbliy rO8ys ir vidur@idiniai taksonai,
priklausantys 12 Seimy ir 49 genéiy. Jie sudaro beveik
pus¢ Lietuvojeaptinkamykokoidiniyzaliadumbliyriidiy.
Didziausia rii$iy jvairove i8siskyré Scenedesmaceae
(41 rusis), Chlorellaceae (24), Oocystaceae (19)
§cimos ir Scenedesmus (26), Pediastrum (12) gentys.
Entetramorus cf. forii (Hindak) Komarck, Oocystis
lacustris Chodal., Pediastrum boryanum (Turpin)
Menegh., P tetras (Ehrenb.) Ralfs, Scenedesmus
armatus Chodat, ir Tetraedron mininmum (A. Braun)

Hansg. — labai daZnos tirtuose eZeruose riidys. Aptiktos
34 nauvjos Lictuvoje Chlorococcales #aliadumbliy
riidys, tarp ju labai retos pasaulyje: Echinosphaeridium
nordstedtii Lemmermm., Monoraphidium flexuosum
Komirek, Pseudokirchneriella roselara (Hinddk)
Hindik, Thorakochloris nygaardii Fott. Lyginant su
tipinémis rigimis, Clilorococcales dumbliy Igsteliy,
kolonijuy, cenobiy ir kity morfologiniy struktiiry dydzio
ir skaiciaus skirtumai ypaé isrySkéjo antropogening
apkrova patirianiuose  bei  ekologiniy  sglygy
ckstremumais i3siskirianéiuose vandens telkinivose.



