
95

https://doi.org/10.35513/Botlit.2021.2.1

Revision of THE characeae (CHARALES, Charophyceae) SPECIES and 
their Distribution in Lithuania

Zofija Sinkevičienė*, Zigmantas Gudžinskas

Nature Research Centre, Institute of Botany, Žaliųjų Ežerų Str. 49, 12200 Vilnius, Lithuania 
*Corresponding author. E-mail: zofija.sinkeviciene@gamtc.lt

Abstract

Sinkevičienė Z., Gudžinskas Z., 2021: Revision of the Characeae (Charales, Charophyceae) species and their 
distribution in Lithuania. – Botanica, 27(2): 95–124.

The current inventory was mainly based on revising herbarium specimens collected since the 19th century 
and confirmed twenty-one Characeae species in Lithuania. They are representatives of five genera: Chara (12 
species), Nitella (5), Tolypella (2), Lychnothamnus and Nitellopsis (by one species each). Thirteen species 
mentioned in references or labels of herbarium specimens were not confirmed. The occurrence of the Characeae 
species was recorded in 251 map grid cells (42% of the total number 593). Herbarium specimens were collected 
from 693 water bodies, mainly lakes. Chara globularis was the most common species, recorded in 150 map 
grid cells and more than 250 water bodies. Ten species (C. aspera, C. contraria, C. filiformis, C. subspinosa, 
C. tomentosa, C. virgata, C. vulgaris, Nitella mucronata, N. flexilis, Nitellopsis obtusa) were recorded in the 
interval from 100 to 50 grid cells and also belong to the group of common species. Chara papillosa and C. stri-
gosa were recorded less than in 50 grid cells and should be considered quite common. Eight species (C. balti-
ca, C. canescens, Lychnothamnus barbatus, Nitella confervacea, N. gracilis, N. syncarpa, Tolypella nidifica, 
T. prolifera) were recorded in ten or fewer grid cells and belong to the group of rare or very rare species. The 
occurrence of species that have not been confirmed by the herbarium specimens was discussed.

Keywords: Chara, Characeae, distribution maps, herbarium, Lychnothamnus, Nitella, Nitellopsis, Tolypella.

INTRODUCTION

Charophytes have rarely been considered the main 
study object during the history of investigations on the 
flora of Lithuania; however, this group of plants has 
never been omitted because of their importance in the 
aquatic vegetation. First data on the Characeae species 
were published late in the 18th century, when Jundziłł 
(1791) listed Chara tomentosa L., C. vulgaris L. and 
C. hispida L. in the common account of plant species 
occurring or capable of occurring on the territory for-
merly significantly larger than present-day Lithuania. 
The focus on aquatic plants, and charophytes among 
them, increased in the first half of the 19th century. 
The significant contributions were made by J.B. Wolf-
gang (1777–1859) and S.B. Gorski (1802–1682), 
pharmacists of Vilnius Academy of Medicine and 

Surgery, (Mowszowicz, 1947). At that time, floristic 
investigations were concentrated mainly in the envi-
rons of Vilnius. Abundant herbarium material was 
collected, and the results of numerous botanical excur-
sions were published in the local journals “Pamiętnik 
Farmaceutyczny”, and “Dziennik Mediciny, Chirurgii 
i Farmacii”. Information about the collected Charac-
eae species, often unidentified, was also announced. 
Wolfgang (1824) published a report about 26 Charac-
eae species described, and their illustrations were pre-
pared for publication. Possibly, the Characeae were 
the part of the monograph (together with Potamoge-
ton) prepared by J.X.  Wolfgang, whose manuscript 
was sent to the Russian Society of Nature Explorers; 
however, it has never been published (Mowszowicz, 
1957). The most comprehensive list on the Characeae, 
published by Gorski (1830), included eight species 
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(C. ceratophylla Wallr., C. vulgaris L., C. flexilis L., 
C. pulchella Wallr., C. funicularis Pers., C. batrachos-
perma Pers., C. brachiata Dierb., C. aspera DC.) with 
short notes on their habitats and distribution. Bota-
nist J. Jundziłł (Jundziłł, 1822, 1830) reported a few 
charophytes in the western part of the country. This 
promising period of floristic research was interrupted 
by the closure of Vilnius Imperial University in 1832 
and finally of the Academy of Medicine and Surgery 
in 1842. The last effort to publish data about rare and 
new aquatic species in the issue “Icones Potamoget-
onum, Characearum, Cyperacearum et Graminearum 
novas vel minus cognitas species Lithuaniae illus-
trantes” by Gorski (1849) was also unsuccessful. The 
study was published incompletely (only Tables) and 
subsequently was lost (Hryniewiecki, 1959–1960). 
The Wroblewski Library of the Lithuanian Academy 
of Sciences stores microfilm of 20 tables with plants 
depicted by S.B. Gorski. Pictures of charophytes were 
presented on nine tables (Gorski, 1849; Tables IX–
XVII). The microfilm has been received from the Li-
brary of the Kraków Academy of Sciences (Galinis, 
1968). A large part of the Charophyte herbarium from 
this period was transferred to Kyiv (recently Nation-
al Herbarium of Ukraine; KW); however, the enve-
lope with macroalgae specimens from the historical 
W. Besser’s collection was lost, most probably during 
World War II. A part of the Charophyte collection, 
usually called “Herbarium of Gorski”, including about 
450 specimens collected mainly in 1823, has survived 
and currently is stored at the Herbarium of Vilnius 
University (WI). This collection has been studied and 
described particularly by Mowszowicz (1947) and 
Minkevičius & Trainauskaitė (1970).

After the closure of Vilnius Imperial University in 
1832 and the Academy of Medicine and Surgery in 
1842, Stefan Batory University was established only 
in 1919 and continued its activities until 1939 in Viln-
ius at the time being occupied by Poland. During this 
quite a short period, the investigations on the Char-
aceae were only fragmentary. J. Mowszowicz (1901–
1982) was mainly interested in studying the Charac-
eae collection of the 19th century, and he collected the 
plants himself in the environs of Vilnius. Mowszowicz 
(1947, 1957) published a list of 19 Characeae species, 
mainly recorded around Vilnius city since the 19th cen-
tury, with a short history of their investigation. Of the 
19 species described, the author indicated 15 species 

with collection dates; however, specimens were either 
poorly labelled or lost during the war. The Characeae 
findings from Trakai district lakes, reported by J. Ma-
tuszkiewiczówna (Matuszkiewiczówna, 1935) and 
J. Trzebińsky, were included in this species account. 
The specimens are stored in the WI Herbarium. The 
specimens collected by I. Dąbkowska from Švenčionys 
Region are deposited at the Algae Herbarium of Adam 
Mickiewicz University in Poznan (POZA).

In the middle of the 20th century, special inves-
tigations of the Characeae were initiated at Vilnius 
University by Professor A. Minkevičius (1900–
1998). He was involved in this work with the stu-
dents, doctoral students and other researchers of 
aquatic flora working at the University and the In-
stitute of Biology (later Institute of Botany). The 
first doctoral theses about this group of algae in the 
water bodies of Lithuania was prepared and defend-
ed by Trainauskaitė (1970). Many publications on 
the aquatic flora included data on the Characeae or 
were intended for the studies of this group in differ-
ent water bodies such as lakes (Minkevičius, 1954; 
Minkevičius & Trainauskaitė, 1957; Mardosaitė & 
Minkevičius, 1958; Bagdonaitė, 1962; Šarkinienė, 
1961, 1968, 1969; Šarkinienė & Trainauskaitė, 
1973; Trainauskaitė  & Šarkinienė, 1973; 
Trainauskaitė et al., 1977; Trainauskaitė,  1987; 
Balevičienė & Šarkinienė, 1988), the Curonian La-
goon (Minkevičius & Pipinys, 1959; Trainauskaitė, 
1978) and water reservoirs (Šarkinienė, 1970, 1971). 
The first list of 16 Characeae species with the Lithua-
nian names was published by Šarkinienė (1961). The 
later checklists (Trainauskaitė, 1970; Šarkinienė & 
Trainauskaitė, 1973) listed 24 species of the Char-
aceae in Lithuanian water bodies.

A significant decline of the Characeae species 
in lakes affected by human activities has been ob-
served during the last decades of the 20th century. 
For the first time, the Characeae species have been 
included in the Red Data Book (Trainauskaitė, 
1992; Šarkinienė & Trainauskaitė, 1993). This has 
led to further studies of charophytes in the lakes of 
protected areas (Sinkevičienė, 1994; Balevičienė & 
Balevičius, 1994; Balevičius, 1994, 1998), in water 
bodies of urban territories (Stepanavičienė, 2000), 
and has increased the focus on endangered species 
(Sinkevičienė, 1996; Balevičius, 2001; Sinkevičienė, 
2007, 2010; Sinkevičienė & Urbaitė-Maževič, 2012). 
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Investigations on the vegetation of the Curonian La-
goon (Plokštienė, 2002) and the work related to the 
preparation of the monograph on charophytes of the 
Baltic Sea (Schubert & Blindow, 2003) have add-
ed a brackish water species to the list of the Cha-
raceae (Sinkevičienė, 2004). The updated Red List 
(Sinkevičienė, 2007) and the List of common Char-
aceae species have been published (Kostkevičienė & 
Sinkevičienė, 2008).

A large amount of the data on charophytes have 
been collected during the investigations related to the 
implementation of the Directives of the European Un-
ion (Council Directive 92/43/EEC on the conservation 
of natural habitats and wild fauna and flora; hereafter, 
Habitat Directive, and Directive 2000/60/EC of the 
European Parliament and the Council establishing a 
framework for the Community action in the field of 
water policy; hereafter, Water Framework Directive), 
only a small part of which have been published. In the 
last decade, the research on charophytes of the Curo-
nian Lagoon has been repeated (Sinkevičienė et al., 
2017; Bučas et al., 2019). This material has been used 
to evaluate the current distribution of the Characeae 
species, and the new red list of threatened charophyte 
species according to the IUCN criteria has been pre-
pared (Sinkevičienė, 2021).

Maps of the distribution of charophytes in Lithua-
nia have mainly been compiled for red-listed species 
(Trainauskaitė, 1992; Sinkevičienė, 2007, 2021), 
some brackish water species (Schubert & Blindow, 
2003; Sinkevičienė et al., 2017) and Chara filiformis 
(Sinkevičienė, 2019). This work aimed to provide an 
updated list of the Characeae species, based on all 
available studied oldest and recent data, and maps of 
their past and present distribution.

MATERIALS AND METHODS

The analysis of the Characeae species occurrence 
and distribution in Lithuania was based on the revi-
sion of herbarium specimens deposited at the Her-
barium of the Laboratory of Flora and Geobotany 
(Institute of Botany of the Nature Research Cen-
tre, BILAS) and the Herbarium of Vilnius Univer-
sity (WI). Old literature data, including a common 
species or data supported by herbarium specimens, 
were also used. Additional data on species distribu-
tion from 2013 to 2015 were obtained from the En-

vironmental Protection Agency (Aplinkos apsaugos 
agentūra, 2013–2015a, b).

Species were identified using keys published by 
Gollerbach & Krassavina (1983), Krause (1997), 
Urbaniak & Gąbka (2014) and van de Weyer (2016). 
The nomenclature of the Characeae species follows 
the issue Arbeitsgruppe Characeen Deutschlands 
(2016). The threat assessment for the rare Characeae 
species was performed following the IUCN Guide-
lines and Criteria (IUCN 2012, 2017).

Distribution maps of the Characeae species in 
Lithuania were compiled using a system of map grid 
cells. The grid cells were arranged according to the 
geographical coordinates with sides 6’ latitude and 
10’ longitude. The area of grid cells varies from 
116.5 km2 in the northern to 123.2 km2 in the south-
ern part of Lithuania. All localities recorded in the 
same grid cell on the map were marked by a single 
symbol, reflecting the period of the record (Table 1). 
Maps of distribution were created employing Adobe 
Illustrator 9.0.2 CE software.

Three periods of studies were distinguished for dis-
tribution mapping. The first period (1790–1850) coin-
cided with the work of Vilnius Imperial University in 
1803–1832 and the Academy of Medicine and Surgery 
in 1832–1842 after the University closure. Professors 
pharmacists of Vilnius Academy of Medicine and 
Surgery J.B. Wolfgang (1777–1859) and S.B. Gorski 
(1802–1682) were the leading collectors and deter-
minators of the Characeae. Their publications, her-
barium specimens and publications about Charophyte 
specimens from this period (Mowszowicz, 1947, 1957; 
Minkevičius & Trainauskaitė, 1970) were also used.

The second period (1919–1990) consisted of two 
stages. The first stage of 1919–1939 was linked with 
the Polish time and work of Stefan Batory Univer-
sity (1919–1939) in Vilnius, which was interrupted 
by World War II. Quite fragmentary material col-
lected or published by J. Matuszkiewiczówna, 
J.  Trzebińsky, J. Mowszowicz have been summa-
rised by Mowszowicz (1947, 1957). Because inves-
tigations were carried out in the relatively small ter-
ritory and included mainly common species, this 
period for mapping purposes was merged with the 
second stage after the war. The second stage of 
1945–1990 can be named the time of focused inves-
tigations on the Characeae, initiated by Professor A. 
Minkevičius (1900–1998). He involved students and 
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researchers of different institutions. Main collectors 
and determinators of the herbarium specimens were 
A. Minkevičius, I. Trainauskaitė, I. Šarkinienė, and 
the most productive collectors were A. Bagdonaitė, 
J. Pipinys, J. Balevičienė and V. Stepanavičienė.

The third period (1990–2020) represents the in-
creased focus on endangered species, investigations 
of aquatic flora of protected territories and research 
related to implementing the Directives of the Euro-
pean Union (Habitat Directive and Water Framework 
Directive). The primary collection of specimens gath-
ered during this period is concentrated at the Institute 
of Botany, BILAS. The main determinators of speci-
mens in WI and BILAS herbaria were J. Balevičienė, 
A. Balevičius, V. Stepanavičienė. Z.  Sinkevičienė 
revised all specimens used in this study.

Table 1. Explanation of symbols used on maps to mark peri-
ods of the Characeae species records

Black dot ● 1990–2020
Grey dot ● 1919–2020
White dot ○ 1790–2020
Black square ■ 1919–1990
Grey square ■ 1790–1990
White square □ 1790–1850
Question mark ? doubtful record
Cross + locality destroyed

results

The current inventory and revision revealed 
twenty-one Characeae species, which in Lithuania 
was confirmed by the herbarium specimens. They 
are representatives of five genera: Chara (12 spe-
cies), Nitella (5 species), Tolypella (2 species), Ly-
chnothamnus (1 species) and Nitellopsis (1 species). 
Thirteen species mentioned in references or on the 
labels of herbarium specimens were not confirmed 
occurring in Lithuania.

Distribution maps and comments about confir-
med species

Chara aspera Willd. (Fig. 1)
Chara aspera is distributed in the Northern 

Hemisphere (Korsch, 2018). The species has been 

recorded in all European countries (Teppke & Blin-
dow, 2016), growing in fresh and brackish water. In 
Lithuania, C. aspera is one of the few species known 
since the 19th century. Wolfgang (1824), among 
other plants collected by S.B. Gorski, has mentioned 
C. aspera DC. and C. pusilla Floerke from Lake Ak-
mena. C. pusilla Floerke is a synonym of C. canes-
cens Loisel., but specimens of this name, stored in 
the WI Herbarium, belong to C. aspera (Minkevičius 
& Trainauskaitė, 1970). The most comprehensive 
lists of the Characeae in the 20th century (Šarkinienė, 
1961; Trainauskaitė, 1970) have indicated this spe-
cies as quite common, especially in mesotrophic 
lakes. The occurrence of C. aspera was recorded in 
64 grid cells and 82 water bodies. The species mainly 
occurs in permanent lakes and the slightly brackish 
Curonian Lagoon; it is rarely found in permanent and 
temporary water bodies, in quarries of clay, sand or 
gravel. The localities are concentrated in lakes of the 
Baltic and Samogitian uplands. In Lakes Akmena and 
Didžiulis, C. aspera has been known since 1823 until 
now (white dots). In the 20th century and recent dec-
ades, the Curonian Lagoon and most of the lakes (es-
pecially Lakes Plateliai and Germantas in the west-
ern part, Dusia, Meteliai, Vištytis and Žuvintas in the 
southern part, Lūšiai, Baluošas and Tauragnas in the 
eastern part) have been investigated several times in 
different periods, and C. aspera has been constantly 
recorded (grey dots). Studies over the last 30 years 
have identified many distribution points or confirmed 
old sites, but there are points (black squares), where 
the species has not been reinvestigated or was not 
found (Lake Salotas).

Chara baltica (Hartman) Bruzelius (Fig. 2)
Chara baltica is a typical species of the Baltic 

Sea, where its identity has been doubtlessly con-
firmed (Blümel, 2003). Species are also distributed 
in the neighbouring areas westward of the Baltic Sea 
and the Mediterranean Sea (Schubert et al., 2016; 
Korsch, 2018; Romanov et al., 2019). Romanov et al. 
(2020) have confirmed the occurrence of C. baltica 
in the northern part of the Black Sea; however, he has 
noted that records from Asia, North Africa, South 
America and Greenland need further confirmation.

Along the Baltic Sea coast in Lithuania, C. bal-
tica has recently been first recorded in the slightly 
brackish Curonian Lagoon (Sinkevičienė, 2004), and 
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Fig. 1. Distribution of Chara aspera in Lithuania. For the explanation of symbols, see Table 1

Fig. 2. Distribution of Chara baltica in Lithuania. For the explanation of symbols, see Table 1
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its occurrence was confirmed there in 2014–2015 
(Sinkevičienė et al., 2017). Until now, C. baltica is 
one of the rarest species in Lithuania. It was recorded 
only in two grid cells (Fig. 2). Another potential lo-
cality for this species along the Baltic Sea coast is 
near Palanga, where typical brackish water species 
C. canescens (reported as C. crinita) and Tolypella 
nidifica were recorded in the 19th century (Jundziłł, 
1830; Ruprecht, 1845), have recently changed sig-
nificantly because of urbanisation. As a result, Chara 
baltica is included in the Red Data Book and classi-
fied as endangered (Sinkevičienė, 2007, 2021).

Chara canescens Loisel (Fig. 3)
Chara canescens is distributed in North Ameri-

ca, Europe, Asia, Africa and the south-eastern part 
of Australia (Korsch, 2018). In Europe, it is wide-
spread in coastal areas, seacoast influenced by salt 
waters and inland waters of salt areas (Schubert et 
al., 2016). Chara canescens is quite common species 
in the Baltic Sea, where only female plants have been 
found (Blindow & Schubert, 2003). In Lithuania, 
C. canescens (reported as C. crinita Wallr.) was first 
recorded in the 19th century at the mouth of the rivers 
flowing into the Baltic Sea near Palanga (Jundziłł, 
1830). However, there are currently no data on C. ca-
nescens at the seacoast, and potential sites of its oc-
currence have significantly changed. This species 
was recorded in two grid cells in the north-eastern 
part of the Curonian Lagoon (Sinkevičienė, 2004; 
Sinkevičienė et al., 2017). Chara canescens is a 
rare species and is included in the Red Data Book 
(Sinkevičienė, 2007). Recently it has been classified 
as critically endangered (Sinkevičienė, 2021).

Chara contraria A. Braun ex Kütz. (Fig. 4)
Chara contraria is widespread in the Northern 

Hemisphere, and it was also found in South America, 
South Africa, and Australia (Korsch, 2018). It is a 
freshwater species and only occasionally occurs in 
brackish water.

In Lithuania, C. contraria was not mentioned in 
the publications at the beginning of the 19th centu-
ry and even in the accounts by Mowszowicz (1947, 
1957). However, its extensive collection from the 
19th century is preserved in the WI Herbarium, 
where the specimens are named “Chara Gorsk-
iego” or only marked with numbers (Minkevičius & 

Trainauskaitė, 1970). Localities mentioned on the 
labels now are situated directly in Vilnius city or 
close proximities (white dots, grey square). Since the 
mid-20th century, C. contraria has been considered 
one of the widespread species in lakes and other wa-
ter bodies (Šarkinienė, 1961; Trainauskaitė, 1970; 
Šarkinienė & Trainauskaitė, 1973). According to 
obtained data, C. contraria was confirmed in 96 grid 
cells and 112 water bodies. The species distribution 
is mainly related to the Lakelands of uplands, where 
the species continually occurs in many cases since 
the middle of the last century (grey dots). Scattered 
throughout the territory, the localities show its occur-
rence in different water bodies such as temporary and 
permanent waters in quarries of sand, gravel, clay 
or lime, in ponds of towns or settlements, ditches, 
riverbeds and depressions in the wetlands. Chara 
contraria is the most common species in the slightly 
brackish Curonian Lagoon (Minkevičius & Pipinys, 
1959; Sinkevičienė et al., 2017). The species is abun-
dant in Lakes Alnis, Dusia, Didžiulis (Daugai), Ger-
mantas and Vištytis.

Chara filiformis A. Braun in Hertzsch (Fig. 5)
Chara filiformis has limited European distribution 

(Korsch, 2018). This species has been recorded in 
Belarus, Denmark, France (Pyrenees), Russia, south-
ern Sweden (Corillion, 1957) and Switzerland, but 
it is most widespread in Germany, Poland, Lithuania 
and Latvia (Sinkevičienė, 2019).

In Lithuania, C. filiformis was first mentioned in 
the early 19th century as C. funicularis Pers. (Wolf-
gang, 1822; Gorski, 1830). At that time, the species 
had been collected in several lakes close to Vilnius 
city, where it has occurred until now (white dots). The 
species was named C. tyzenhausii by Gorski (1849). 
This name was not validly published, but used by 
Mowszowicz (1947), Minkevičius & Trainauskaitė 
(1957), Mardosaitė & Minkevičius (1958). In the 
accounts of the Characeae by Šarkinienė (1961) 
and Trainauskaitė (1970), this species was listed 
as Chara jubata A. Braun. At that time, the species 
had been considered quite widely distributed in the 
lakes throughout the country. Chara filiformis was 
recorded in 58 grid cells and 95 lakes. The locali-
ties were concentrated in the southern and eastern 
parts of the country. In most of the localities, the spe-
cies was found repeatedly (grey dots). In Lithuania, 
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Fig. 3. Distribution of Chara canescens in Lithuania. For the explanation of symbols, see Table 1

Fig. 4. Distribution of Chara contraria in Lithuania. For the explanation of symbols, see Table 1
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C. filiformis grows in the lakes and has never been 
recorded in other types of water bodies.

Chara globularis Thuill. (Fig. 6)
Chara globularis is a cosmopolitan species re-

corded in all continents, but most widely distributed 
in the Northern Hemisphere (Korsch, 2018).

In Lithuania, C. globularis was first mentioned 
as Chara pulchella Wallr. (Wolfgang,  1824; Gor-
ski, 1830). Abundant herbarium material was col-
lected in the vicinities of Vilnius city (Minkevičius 
& Trainauskaitė, 1970), where the species occurred 
at that time and still occurs today (white squares and 
white dots, respectively). C. globularis was recorded 
in 150 grid cells and 260 water bodies, and it is the 
most common species. Despite the apparent concen-
tration of localities in Lakelands, the distribution 
throughout the country is much more even than that 
of other species. In addition to lakes, this species was 
found in a wide range of water bodies: water reser-
voirs, waters of various quarries, in springs, wetland 
pits, ditches, rivers of different sizes and in river 
oxbow lakes. Since the middle of the 20th century, 
the most permanent occurrence has been noticed in 
lakes, which had been reinvestigated several times 
(grey dots). Points outside of main Lakelands situat-
ed in lowland agricultural areas mainly are not rein-
vestigated (black squares). Abundant new localities 
(black dots) include different types of water bodies.

Chara papillosa Kütz. (Fig. 7)
According to Korsch (2018), C. papillosa is dis-

tributed in North America and Europe. However, the 
global distribution of the species is unclear because 
of difficult delimitation from related taxa belonging 
to the group of C. hispida (Schubert et al., 2016).

In Lithuania, C. papillosa, as C. intermedia A. 
Braun, has been first reported by Mowszowicz (1947) 
from the surroundings of Vilnius. However, in the 
WI Herbarium collection of the 19th century, speci-
mens of this species were identified by Minkevičius 
& Trainauskaitė (1970) as C. aculeolata Kütz. 
(C. intermedia A.Br.). This name was also used by 
other researchers (Trainauskaitė, 1970; Šarkinienė 
& Trainauskaitė, 1973). In the mid-20th century, it 
was considered a rare species, mainly occurring in 
small water bodies. A part of the herbarium speci-
mens (WI, BILAS), collected from 1945 to 1990, 

was identified as C. hispida. According to all avail-
able data, C. papillosa was recorded in 46 grid cells 
and 48 water bodies. The distribution sites are scat-
tered throughout the country, because the species is 
not limited to the large lakes and more often occurs 
in small ones or other small water bodies: temporary 
or permanent waters in clay, gravel, sand quarries, in 
wetland depressions and ditches. These latter types 
of water bodies are poorly studied, so the species 
may be more widespread.

Chara strigosa A. Braun (Fig. 8)
Chara strigosa is distributed in Europe, Asia, and 

the north-western part of Africa (Korsch, 2018;). In 
Europe, its distribution is concentrated in the alpine 
region and northern Scandinavia, but also it is re-
corded in the Baltic States, Russia and the Balkans 
(Vishnyakov et al., 2021; Jorda & Becker, 2016).

In Lithuania, the first herbarium specimens 
of C. strigosa were collected in 1953; however, 
this species for a long time had been misidenti-
fied as C. polyacantha (Šarkinienė 1961, 1968; 
Trainauskaitė, 1970; Šarkinienė & Trainauskaitė, 
1973; Sinkevičienė, 1994). Chara strigosa was re-
ferred after the specimen revision in the WI and BI-
LAS Herbaria (Sinkevičienė, 2007; Kostkevičienė & 
Sinkevičienė, 2008). C. strigosa was recorded in 39 
grid cells. Species occurs only in lakes and, so far, 
has been found in 52 lakes. Most abundant popula-
tions recently have been revealed in Lakes Sągardas, 
Kliokis and Viešintas. Although this species is not 
protected in Lithuania, its populations should be per-
manently surveyed, as C. strigosa is threatened in 
many European countries (Jorda & Becker, 2016).

Chara subspinosa Rupr. (Fig. 9)
Chara subspinosa is distributed in Europe and 

Asia (Korsch, 2018). It is widespread in many Euro-
pean countries, but it is more frequent in the northern 
part of the range, and in Asia, it extends beyond the 
Ural Mountains through Siberia to the Altai Moun-
tain (Schubert et al., 2016).

In Lithuania, even though many old litera-
ture sources mention the occurrence of C.  hispida 
(Jundziłł, 1791; Wolfgang, 1822; Jundziłł, 1830), 
specimens of C.  subspinosa were found only in 
the collection of the 19th century (Minkevičius & 
Trainauskaitė, 1970). Chara hispida f. brachyteles 
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Fig. 5. Distribution of Chara filiformis in Lithuania. For the explanation of symbols, see Table 1

Fig. 6. Distribution of Chara globularis in Lithuania. For the explanation of symbols, see Table 1
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Fig. 7. Distribution of Chara papillosa in Lithuania. For the explanation of symbols, see Table 1

Fig. 8. Distribution of Chara strigosa in Lithuania. For the explanation of symbols, see Table 1
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Fig. 9. Distribution of Chara subspinosa in Lithuania. For the explanation of symbols, see Table 1

Fig. 10. Distribution of Chara tomentosa in Lithuania. For the explanation of symbols, see Table 1
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in the picture drawn by Gorski (1849, Table XVI) re-
sembles C. subspinosa (C. rudis) (Galinis, 1968). On 
labels of the herbarium specimens and in references, 
this species for a long time had been named as C. rudis 
A. Braun (Mowszowicz, 1947; Šarkinienė, 1961; 
Trainauskaitė, 1970; Šarkinienė & Trainauskaitė, 
1973; Kostkevičienė & Sinkevičienė, 2008). Since 
the mid-20th century, it has been considered one of 
the most common species (Trainauskaitė 1970). Un-
til now, C. subspinosa has been recorded in 111 lakes, 
where it usually occupies large areas of the bottom 
and is never found in other types of water bodies. Its 
occurrence was confirmed in 79 grid cells mainly re-
lated to Lakelands, especially on Aukštaitija, Dzūkija 
and Sūduva uplands.

Chara tomentosa L. (Fig. 10)
Corillion (1957) has treated C. tomentosa as a cos-

mopolitan species; however, Korsch (2018) has shown 
that its distribution is restricted to Europe, North Africa 
and Asia. It is a freshwater species, but in the Baltic Sea 
occurs in brackish water (Torn et al., 2003).

In Lithuania, C. tomentosa is one of the most com-
mon species, first mentioned in the late 18th century 
(Jundziłł, 1791), and later for a long time had been 
named C. ceratophylla Wallr. (Gorski, 1830; Mows-
zowicz, 1947; Minkevičius & Trainauskaitė, 1957; 
Šarkinienė, 1961). From the beginning of the 19th 
century until now, C. tomentosa had been known 
from a few locations near Vilnius (white dots). Since 
the mid-20th century, the distribution of the species 
has been confirmed throughout the country and in 
many locations it is still found until now (grey dots). 
C. tomentosa was recorded in 97 grid cells and 187 
water bodies. It occurs in freshwater only, usually in 
lakes and water reservoirs created after the damning 
of rivers flowing through the lake systems.

Chara virgata Kütz. (Fig. 11)
Chara virgata is an almost cosmopolitan species 

distributed in North America, Europe, Asia and a 
small part of Africa and Australia (Korsch, 2018). 
In Europe, it is widespread almost in all countries 
(Doege & van de Weyer, 2016). Chara virgata is a 
freshwater species, only occasionally found in brack-
ish water.

In Lithuania, C. virgata was first reported by 
Mowszowicz (1947) only in the 20th century as C. del-

icatula C. Agardh. However, we found a specimen 
of this species in the WI Herbarium, collected in the 
19th century, among samples of C. globularis. Chara 
virgata, for a long time, had been considered quite a 
rare species (Šarkinienė, 1961; Trainauskaitė, 1970). 
Part of the specimens in the herbaria were misidenti-
fied as C. globularis; furthermore, transitional forms 
exist between both species. The occurrence of C. vir-
gata was recorded in 66 grid cells and 93 water bod-
ies. Localities are mainly concentrated in Aukštaitija, 
Sūduva and Samogitia uplands and related with main 
Lakelands. Chara virgata is primarily found in lakes 
of different sizes, but its groves rarely occupy large 
areas. It also occurs in waters of limestone, clay, sand 
or gravel quarries, rivers, ditches, and pools of dif-
ferent wetlands. Although C. virgata often co-occurs 
with C. globularis; however, it is not as widespread 
and is found in fewer water bodies.

Chara vulgaris L. (Fig. 12)
Chara vulgaris is a cosmopolitan species com-

mon on all continents (Korsch, 2018). It is a fresh-
water alga, but is also found in slightly brackish wa-
ter (Torn & Martin, 2003).

In Lithuania, C. vulgaris is one of the few species 
mentioned since the late 18th century (Jundziłł, 1791) 
and listed in the main account by Gorski (1830). In 
the first half of the 20th century, the synonym C. foet-
ida was applied for this species (Mowszowicz, 1947; 
Šarkinienė, 1961), and its form was considered a sep-
arate species C. crassicaulis Schleich. Trainauskaitė 
(1970) has assessed this species as widespread; how-
ever, former and recent herbarium material is relative-
ly poor. According to the available data, C. vulgaris 
was recorded in 58 grid cells and 94 water bodies. The 
distribution map revealed a completely different dis-
tribution pattern than many other Chara species, be-
cause C. vulgaris is typical of small water bodies and 
is rarely found in lakes. Its habitats are often in wet-
lands around the lakes and along the rivers, riverbeds, 
drainage ditches, ponds, springs, spring fens, etc. Be-
cause small water bodies are quite poorly investigated, 
this species may be more widespread.

Lychnothamnus barbatus (Meyen) Leonh. 
(Fig. 13)

Lychnothamnus barbatus has a disjunctive dis-
tribution range with localities in Europe, Asia, Aus-
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Fig. 11. Distribution of Chara virgata in Lithuania. For the explanation of symbols, see Table 1

Fig. 12. Distribution of Chara vulgaris in Lithuania. For the explanation of symbols, see Table 1
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tralia, and North America (Korsch, 2018; Romanov, 
2019). Sugier et al. (2010) have listed 12 countries 
in Europe, where L. barbatus occurrence is recorded. 
The latest additional record is from Portugal (Ro-
manov, 2019). Despite the wide range of the species, 
stable populations are known only in several water 
bodies in Poland, Lithuania and Croatia (Sugier et 
al., 2010).

In Lithuania, L. barbatus is one of the few spe-
cies known since the 19th century. Wolfgang (1824) 
has reported about new Chara species in Lake 
Šventininkai. Abundant herbarium specimens gath-
ered in this lake by S.B. Gorski were named Chara 
radiata ‘mihi’. By mistake Gorski (1830) himself 
reported C. brachiata Dierb. instead of C. radiata. 
Lake Šventininkai most probably is the first local-
ity in Europe, where species later validly described 
as Chara barbata by Meyen (1827) and assigned to 
the genus Lychnothamnus by Leonhardi (1863) has 
been found. In Lake Šventininkai, L. barbatus occurs 
until now (white dot), when the species has recov-
ered after severe pollution of the lake by wastewater 
(Sinkevičienė & Urbaitė-Maževič, 2012). In addition, 
in the middle of the 20th century, this species was re-
corded in Lakes Balsys, Gulbinas, Mažasis Gulbinas, 
Vygris, Sągardas (Šarkinienė, 1961; Galinis, 1963; 
Balevičius, 2001). The latest records have been made 
in Lakes Viesai and Liškiavis. One location in Lake 
Sągardas is still questionable, because no herbarium 
specimens confirming L. barbatus occurrence were 
found, and the species has not been recorded during 
focused searches. Lychnothamnus barbatus has been 
included in the Red Data Book of Lithuania since 
1992 (Trainauskaitė, 1992; Sinkevičienė, 2007). Re-
cently, this species has occurred in six lakes and has 
been treated as endangered (Sinkevičienė, 2021).

Nitella confervacea (Breb.) A. Braun ex Leonh. 
(Fig. 14)

Nitella confervacea is distributed in North Amer-
ica, North and South Africa, Europe and Southeast 
Asia (Korsch, 2018). This annual species is rare in 
large parts of Europe, but could be easily overlooked 
(Pätzolt et al., 2016), having its small size in mind. 
Nitella confervacea is found from fresh to brackish 
waters in different types of water bodies, usually 
in shallows (Pätzolt et al., 2016; Guiry & Guiry, 
2021). The studies in Germany revealed the distribu-

tion of N. confervacea in water bodies of deep quar-
ries in depth up to 8 m (Pätzolt et al., 2016).

In Lithuania, N. confervacea has been known 
since the beginning of the 19th century. It was first 
recorded as Chara batrachosperma Pers. (Wolf-
gang, 1824; Gorski, 1830). Herbarium specimens 
indicated two sites (the River Varėnė at Junčionys 
and a ditch in a wet meadow near Alsakiai), but was 
never found there again (white squares). Locality re-
corded by Mowszowicz (1947) in Vilnius city is obvi-
ously destroyed. Currently, N. confervacea is known 
from one locality at the shore of Lake Žuvintas. Af-
ter this finding in 2004, the species was red-listed 
(Sinkevičienė, 2007) and is currently treated as criti-
cally endangered (Sinkevičienė, 2021). Although af-
ter the extensive drainage and land reclamation in 
the 20th century, habitats suitable for N. confervacea 
have been significantly reduced, the species may be 
more widespread than recorded here, because it has 
been overlooked due to its small size.

Nitella flexilis (L.) C. Agardh (Fig. 15)
Nitella flexilis is a cosmopolitan species wide-

spread in North and South America, Europe and 
Asia, but scattered in Africa and Australia (Korsch, 
2018). In Europe, it is much more frequent in the 
western and central parts than in the southern part of 
the continent (Becker & Wolff, 2016).

In Lithuania, the characterisation of N. flexilis dis-
tribution is complicated because of its difficult sepa-
ration from the morphologically similar N.  opaca. 
First references of the early 19th century reported 
only N. flexilis, and it was named Chara flexilis L. 
(Wolfgang, 1824; Gorski, 1830). Although N. opaca 
or both species have been mentioned in the literature 
since the middle of the 20th century (Minkevičius, 
1954; Minkevičius & Trainauskaitė, 1957; 
Šarkinienė, 1961; Trainauskaitė, 1970), available 
herbarium material mainly consists of sterile plants 
or, rarely, of clearly monoecious plants or individu-
als with mature oospores. We cannot affirm that N. 
opaca does not occur in Lithuania, but so far, no her-
barium specimens are confirming its occurrence. The 
compiled map includes localities of fertile and sterile 
plant specimens; thus, it may contain several locali-
ties of N. opaca. In any case, N. flexilis appears to 
be more common than it was earlier supposed. The 
map of distribution shows a pattern typical for lake 
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Fig. 13. Distribution of Lychnothamnus barbatus in Lithuania. For the explanation of symbols, see Table 1

Fig. 14. Distribution of Nitella confervacea in Lithuania. For the explanation of symbols, see Table 1
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species. Only rarely N. flexilis was recorded in artifi-
cial ponds, rivers or ditches. It is a common species 
altogether recorded in more than a hundred lakes dis-
tributed in 72 grid cells.

Nitella gracilis (J.E. Smith) C.A. Agardh  
(Fig. 16)

Nitella gracilis is widespread in Eurasia, occurs 
in North and South America; scattered locations are 
in Africa and Oceania (Korsch, 2016). In Europe, 
N. gracilis is recorded in many countries, but most 
is scarce and threatened (Korsch, 2016; Becker, 
2016).

In Lithuania, the presence of N. gracilis has been 
unclear for a long time. It was first mentioned by 
Wolfgang (1822) as Chara gracilis; however, Gor-
ski (1830) did not include this species in his account. 
Mowszowicz (1947) reported about specimens of 
N. gracilis stored in the collection by Gorski of the 
19th century. However, Minkevičius & Trainauskaitė 
(1970), after the revision of this herbarium, did not 
mention this species. We found several specimens 
named C. gracilis, collected in 1823, though they be-
long to other Nitella species. Trainauskaitė (1970) 
has reported two locations of N. gracilis in Lake 
Žiedelis (western Lithuania) and a ditch in the south-
ern part of the country, however, without supporting 
herbarium material. Nitella mucronata was collected 
only in Lake Žiedelis by V. Stepanavičienė in 1982. 
Later, this lake was disturbed by fish farming and be-
came an utterly unfit habitat for N. gracilis. Finally, 
in the BILAS herbarium, a specimen collected in 
Lake Vištytis was found, and it was determined as 
N. gracilis by Trainauskaitė in 1969. The herbarium 
sheet consists of two species, N. mucronata and 
N. gracilis, which is the only known sample of this 
species. Because of the lack of data, N. gracilis is not 
included in the list of protected species, although it 
could be found in the waters of Lithuania.

Nitella mucronata (A. Braun) Miq. (Fig. 17)
Nitella mucronata is distributed in all continents 

except Australia (Korsch, 2016). Although N. mucr-
onata is widespread in Europe, it is red-listed species 
(Becker, 2016).

The references of the early 19th century do not 
mention N. mucronata in Lithuania. However, sev-
eral specimens collected in 1823 and stored in the 

WI Herbarium as Chara or Nitella gracilis belong to 
N. mucronata. We suppose that specimens mentioned 
by Mowszowicz (1957) as N. gracilis and collected in 
the environments of Vilnius (unlabelled specimens 
in WI), also belong to N. mucronata. After extensive 
surveys of lakes in the second half of the 20th century, 
N. mucronata was considered widespread throughout 
the country (Šarkinienė, 1961, 1963; Trainauskaitė, 
1970). The species was recorded in 54 grid cells and 
82 water bodies. N. mucronata most often was found 
in lakes, also recorded in ponds in Vilnius city and 
once found in the water reservoir. During the last 
three decades, the occurrence of N. mucronata has 
been recorded in 25 new grid cells, and in several 
locations, it has been found repeatedly. It is a rela-
tively common species, and recently, it has not been 
included in the Red Data Book; however, it has been 
red-listed before (Sinkevičienė, 2007). Nevertheless, 
its state should be monitored, as there are several 
localities, where the species has not been found re-
peatedly, especially in the lakes of the Samogitian 
Upland and in the Curonian Lagoon.

Nitella syncarpa (Thuill.) Chev. (Fig. 18)
Nitella syncarpa has Eurasian distribution (Kor-

sch, 2018). In Europe, the species is recorded in many 
countries; however, in most of them, it is endangered 
(Becker, 2016).

In Lithuania, N. syncarpa was first reported 
as Chara syncarpa Pers. in the ditch near Alsakiai 
by Wolfgang (1824). In the collection of the 19th 
century, one herbarium specimen of N. syncarpa 
was found, which was identified as N. capilla-
ris (Krok.) J.  Groves et Bull. Webst. (Minkevičius 
&Trainauskaitė, 1970). Plants were collected from 
Lake Viesai (white dot), situated close to Alsakiai. 
Mowszowicz (1947) has reported this species from 
standing water bodies directly in Vilnius city; how-
ever, no corresponding herbarium specimens were 
preserved. Later, Trainauskaitė (1970) has char-
acterised N. syncarpa as quite rare, but scattered 
throughout the country. This species was recorded in 
17 water bodies situated in 11 grid cells. The distri-
bution of N.  syncarpa is related to water bodies of 
uplands. Many findings are in lakes, but only solitary 
plants usually occur. It seems that the most suitable 
habitats for N. syncarpa are in small artificial water 
bodies. In 2003, an abundant population of this spe-
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Fig. 15. Distribution of Nitella flexilis in Lithuania. For the explanation of symbols, see Table 1

Fig. 16. Distribution of Nitella gracilis in Lithuania. For the explanation of symbols, see Table 1
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Fig. 17. Distribution of Nitella mucronata in Lithuania. For the explanation of symbols, see Table 1

Fig. 18. Distribution of Nitella syncarpa in Lithuania. For the explanation of symbols, see Table 1
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cies was detected in artificial ponds excavated for the 
European pond turtle. However, in abandoned ponds, 
N. syncarpa disappears because of its poor competi-
tive abilities. The transiency of the habitats and the 
difficulties in ensuring their protection were reasons 
why N. syncarpa was not included in the latest list of 
protected species. However, it was red-listed earlier 
(Sinkevičienė, 2017) and currently is considered en-
dangered.

Nitellopsis obtusa (Desv.) J. Groves (Fig. 19)
Nitellopsis obtusa has native distribution in Eu-

rope and Asia; however, several decades ago, it was 
introduced to North America, where recently it has 
been spreading (Korsch, 2018). Although N. obtusa 
is widespread in Europe, it is endangered in many 
countries (Becker, 2016).

In Lithuania, the first specimens of N. obtusa 
were collected in 1823 (the environs of Skurbutėnai; 
white dot). It was named Chara flexilis (WI her-
barium), C.  translucens (Wolfgang, 1824; Gorski, 
1849), C.  reichenbachii (Gorski, 1849), but not 
included in the main list published at that time by 

Gorski (1830). In the middle of the 20th century, af-
ter investigations of macrophytes in lakes of eastern 
and southern Lithuania, it was found that N. obtusa 
(Tolypellopsis steligera) was quite common species 
(Šarkinienė, 1961) forming large stands deeper than 
usual Chara distribution zone (Šarkinienė, 1963). 
After an extensive inventory of the Characeae by 
Trainauskaitė (1970), N. obtusa was characterised 
as “a widespread in lakes throughout the country”. 
Additionally, it was found in the Curonian Lagoon 
(Minkevičius & Pipinys, 1959). Nitellopsis obtusa 
was recorded in 91 grid cells and 177 water bodies, 
and it is among the common species in Lithuania. 
Its localities are mainly concentrated in Lakelands 
of uplands. Lakes and water reservoirs are the most 
critical habitats for this species. It still grows in the 
Curonian Lagoon as well.

Tolypella nidifica (O.F. Müll.) A. Braun  
(Fig. 20)

Tolypella nidifica is distributed in the Northern 
Hemisphere (North America, Europe, North Af-
rica, Asia) and Australia (Urbaniak, 2003; Korsch, 

Fig. 19. Distribution of Nitellopsis obtusa in Lithuania. For the explanation of symbols, see Table 1
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Fig. 20. Distribution of Tolypella nidifica in Lithuania. For the explanation of symbols, see Table 1

Fig. 21. Distribution of Tolypella prolifera in Lithuania. For the explanation of symbols, see Table 1
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2018). It has been recorded from all countries around 
the Baltic Sea (Urbaniak, 2003).

In Lithuania, T. nidifica was first recorded by Ru-
precht (1845) from the Baltic Sea coast near Palanga. 
Currently, there are no data on the occurrence of the 
species at this site, probably because the habitats have 
been heavily altered and urbanised. Now, T. nidifica, 
as well as other Characeae species of brackish water, 
is known from scattered locations in the north-east-
ern part of the Curonian Lagoon (Sinkevičienė, 2004; 
Sinkevičienė et al., 2017). Therefore, this very scarce 
species is included in the Red Data Book and classi-
fied as endangered (Sinkevičienė, 2007, 2017, 2021).

Tolypella prolifera (Ziz ex A. Braun) Leonh. 
(Fig. 21)

Tolypella prolifera is distributed in North Ameri-
ca, Europe and Asia (Korsch, 2018). In Europe, it has 
been detected in many countries; however, it is rare 
and threatened (van de Weyer, 2016; Becker, 2016).

In Lithuania, as in many European countries (van 
de Weyer, 2016), T. prolifera occurs in shallow warm 
waters. It was first recorded only in the 20th century 
in Lake Žuvintas (Šarkinienė, 1961), where has sub-
sequently disappeared (Šarkinienė, Trainauskaitė 
1993). Its recent occurrence in a small artificial pond 
(Šiauliai district) is also doubtful (Sinkevičienė, 1996, 
2007). The most recent locality in Arnionys fishpond 
has not been reinvestigated. The species was includ-
ed in the Red Data Book in 1992 (Trainauskaitė, 
1992; Sinkevičienė, 2007). However, this very scarce 
species is not included in the new edition of the Red 
Data Book, because the protection of its habitats is 
complicated by the specific use of fishponds and 
small artificial water bodies.

Distribution and threats

The distribution of the Characeae species was re-
corded in 251 mapping grid cells (42% of the total 
number 593). Herbarium specimens were collected 
from 693 water bodies, mainly lakes. The most sig-
nificant number of species (19 of 21) was registered 
in the grid cells of the southwestern part of the coun-
try (grid cell 5722), which includes large Lakes Du-
sia, Meteliai, Obelija and Seirijis. The lakes have pe-
riodically been investigated since the middle of the 
20th century. Many smaller water bodies have also 

been studied recently. The second rich in species (17) 
grid cell (5521) is situated close to the first one. It 
covers the territory of the best-studied Lake Žuvintas 
and the first protected area in Lithuania, the Žuvintas 
Strict Nature Reserve (currently Žuvintas Biosphere 
Reserve). The same number of species (17) was re-
corded for the grid cell 5328, situated westward from 
Vilnius and having long-term investigation history, 
starting from the 19th century. Sixteen species were 
recorded in the grid cell covering the northern part of 
Vilnius city (5231). In about a half of grid cells, one 
or two species only were registered. In most cases, 
the number of water bodies, where the Characeae 
species occurred, significantly exceeded the number 
of the grid cells, except for several rare species.

Chara globularis is the most common species, 
recorded in 150 grid cells and more than 250 water 
bodies (Fig. 22). A group of 10 species (C. aspera, 
C. contraria, C. filiformis, C. subspinosa, C. tomento-
sa, C. virgata, C. vulgaris, Nitella mucronata, N. flexi-
lis, Nitellopsis obtusa), recorded in less than 100 and 
more than 50 grid cells, should also be considered 
common species. Two species (C. papillosa, C. stri-
gosa) were recorded in less than 50 grid cells and can 
be considered quite common species. The study also 
highlighted a group of rare species in which records 
of Nitella syncarpa only exceeded ten grid cells. The 
threats for eight species, which have been included 
in the Red Data Book (Sinkevičienė, 2007), were as-
sessed following the IUCN Guidelines and Criteria 
(IUCN 2012, 2017). Six species were attributed to the 
threat categories; however, the list of protected species 
(Sinkevičienė, 2021) included five (Table 2).

Table 2. Evaluation of the rare Characeae species, applying 
the IUCN criteria and categories. Species included into the 
Red Data Book are marked by bold typeface

Species name IUCN 
category IUCN criteria

Chara baltica EN B1ab(iii) + 2ab(iii)

Chara canescens CR B1ab(iii) + 2ab(iii)

Lychnothamnus barbatus EN B1ab(iii) + 2ab(iii)

Nitella confervacea CR A2ac

Nitella syncarpa EN B2ab(iii)

Tolypella nidifica EN B1ab(iii)

Tolypella prolifera DD –

Nitella gracilis DD –
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Comments about unconfirmed species

Chara aculeolata Kütz. in Rchb.
In Lithuania, C. aculeolata has been treated as a 

synonym of C. intermedia A. Braun. (Minkevičius 
& Trainauskaitė, 1970; Trainauskaitė, 1970; 
Šarkinienė & Trainauskaitė, 1973) since the middle 
of the 20th century for quite a long time. According 
to the current nomenclature (Schubert & al., 2016), 
the correct name of Chara intermedia is C. papillosa 
Kütz. Chara aculeolata (synonym C. polyacantha 
A.  Braun ex A. Braun) is another species that has 
never been confirmed occurring in Lithuania.

Chara connivens Salzm. ex A. Braun
C. connivens A. Braun has been reported by 

Minkevičius & Trainauskaitė (1970) in the review 
about the Characeae collection by S.B. Gorski of the 
19th century in the WI Herbarium. Šarkinienė (1961) 
has reported this species in one lake (Trakai distr.). 
Trainauskaitė (1970) has considered this species 
as common and distributed in lakes throughout the 
country. Luther (1979), based on the revision of sev-
eral specimens from the 19th and the 20th centuries, 
has not confirmed the occurrence of C. connivens in 
freshwaters of Lithuania. The specimens labelled as 
C. connivens in the herbaria (WI and BILAS) mainly 
belong to C. globularis. The species has not been 
found during the investigations of the Curonian La-
goon (Sinkevičienė, 2004; Sinkevičienė et al., 2017). 
Chara connivens is mainly distributed in brackish 
waters (Torn & Martin,  2003); however, morpho-
types resembling C. connivens of dioecious Chara 
occur in freshwater, which genetically is intermedi-
ate between C. connivens and monoecious C. globu-
laris (Trbojević et al., 2020). These plants can also 
grow in Lithuania, but have not been recorded.

Chara crassicaulis Schleich.
Chara crassicaulis at the rank of species has been 

reported by Mowszowicz (1947). Recently, this tax-
on has been treated as C. vulgaris L. var. crassicaulis 
(Schleich. ex A.Braun) Kütz. (Korsch, 2016).

Chara foliosa auct. (= C. braunii C.C. Gmelin)
Mowszowicz (1947) has supposed that Chara fo-

liosa, mentioned by Wolfgang (1822), as possibly 
collected in the vicinity of Vilnius, is C. coronata 

Zis. (= C. braunii). Mowszowicz (1947) himself, as 
well as Minkevičius & Trainauskaitė (1970), have 
not mentioned anything about specimens of this spe-
cies available in the collection of the 19th century in 
the WI Herbarium. C. braunii has not been found in 
Lithuania till now.

Chara fragifera Durieu de Maisonneuve
Chara fragifera has been reported by 

Trainauskaitė (1970), Šarkinienė & Trainauskaitė 
(1973), Sinkevičienė (1994), Balevičius (1998). 
Examined herbarium specimens in WI and BILAS 
represent misidentified plants of C. globularis. The 
occurrence of this species also has not been con-
firmed during an earlier inventory (Kostkevičienė & 
Sinkevičienė, 2008). Furthermore, it seems that the 
distribution range of this species is further south and 
does not reach the territory of Lithuania (Guiry & 
Guiry, 2021).

Chara galioides DC.
The occurrence of C. galioides in the Curonian 

Lagoon has been denied in earlier publications 
(Sinkevičienė, 2004; Kostkevičienė & Sinkevičienė, 
2008). The occurrence of brackish water species in 
the freshwater part of the Curonian Lagoon, near the 
estuary of the River Nemunas (Trainauskaitė, 1978), 
remains unlikely. Furthermore, herbarium specimens 
confirming its occurrence in the area are absent.

Chara hispida L.
Chara hispida is distributed in Europe, North 

Africa and West Asia (Gregor et al., 2014). It mor-
phologically is similar to C. subspinosa and can be 
easily confused, especially using some determina-
tion keys (Schubert et al., 2016). In Lithuania, even 
though C. hispida has been mentioned in the litera-
ture since the 19th century (Jundziłł,  1791; Wolf-
gang, 1822; Jundziłł, 1830; Mowszowicz, 1954; 
Trainauskaitė, 1970; Šarkinienė & Trainauskaitė, 
1973; Sinkevičienė, 1994, 2007), there are no herbar-
ium specimens, which could confirm its occurrence 
doubtlessly. Part of the specimens in the herbaria la-
belled as C. hispida belong to C. papillosa. Another 
part of the specimens belongs to C. subspinosa and 
intermediate forms between it and C. hispida. Dur-
ing the last revision of samples, just four specimens 
were attributed to C. hispida only tentatively. Plants 
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were collected from the straightened riverbed, grav-
el quarry and two lakes. C. subspinosa seems to be 
most common in the lakes of Lithuania, whereas the 
actual occurrence and distribution of C. hispida re-
main unclear.

Chara polyacantha A. Braun
Chara polyacantha has been referred by 

Šarkinienė (1961, 1968), Trainauskaitė (1970), 
Šarkinienė & Trainauskaitė (1973) and Sinkevičienė 
(1994). The revised specimens, which were labelled 
as C. polyacantha (WI and BILAS), were identified 
as C. strigosa (Sinkevičienė, 2007; Kostkevičienė & 
Sinkevičienė, 2008).

Chara polyacantha A. Braun is a synonym of 
C. aculeolata Kütz. (Schubert et al., 2016). As men-
tioned above, in the references concerning the territo-
ry of Lithuania (Minkevičius & Trainauskaitė, 1970; 
Trainauskaitė, 1970; Šarkinienė & Trainauskaitė, 
1973), C. aculeolata Kütz. has been considered as a 
synonym of C. intermedia A. Braun. In fact, Chara 
aculeolata Kütz. (= Chara polyacantha A.  Braun) 
has never been found in Lithuania.

Chara scoparia Bauer (=C. baueri A. Braun)
Trainauskaitė (1970) has reported the occur-

rence of C. scoparia in the western part of the coun-
try and indicated it as growing in a drainage ditch. 
The species has also been listed by Šarkinienė & 
Trainauskaitė (1973). Chara baueri has even been 
included in the Red Data Book (Trainauskaitė, 
1992); however, there are no herbarium specimens 
of this species found during the previous inventory 
(Kostkevičienė & Sinkevičienė, 2008) and the cur-
rent revision.

Nitella capillaris (Krock.) J. Groves et Bull.-
Webst.

The specimen in the WI Herbarium, collected in 
the 19th century and, probably by J.  Mowszowicz 
identified as N. capitata (Nees) C. Agardh, has not 
been listed in his published account (Mowszowicz, 
1947). Later, this specimen has been reidentified 
as N. capillaris Krock. by I. Trainauskaitė and re-
ported by Minkevičius & Trainauskaitė (1970). In 
our opinion, this specimen belongs to morphologi-
cally similar species N. syncarpa. Nitella capillaris 
has also been referred by Trainauskaitė (1970), 

Šarkinienė & Trainauskaitė (1973, 1993); however, 
revised herbarium specimens belong to other Nitella 
species.

Nitella hyalina (DC.) C. Agardh
Nitella hyalina has been reported by Mowszow-

icz (1954) with the indicated locality of collection 
in Lake Totoriškės. Unfortunately, this specimen, 
possibly collected in 1940, was not found in the col-
lection stored in the WI Herbarium. Therefore, the 
occurrence of species in Lithuania’s waters has not 
been confirmed so far.

Nitella opaca (C. Agardh ex Bruzelius) 
C. Agardh

In the comments about N. flexilis, we mentioned 
that N. opaca in Lithuania is neither confirmed nor 
disproved. In different periods of investigations, ei-
ther N. opaca or N. flexilis have been reported as a 
more common species. Based on the available her-
barium material, N. flexilis appears to be more com-
mon. Among the herbarium specimens, we did not 
find fertile dioecious plants of N. opaca. This spe-
cies is considered a typical springtime species whose 
oospores could be already ripened in April–May, but 
this is characteristic of shallow waters only (Becker 
& Wolff, 2016). Small shallow water bodies are 
poorly investigated in Lithuania; therefore, future 
detection of this species is plausible.

Nitella tenuissima (Desv.) Kütz.
Nitella tenuissima has been mentioned only by 

Mowszowicz (1954), from Lake Totoriškės. How-
ever, no herbarium specimens are available in the 
herbaria of Lithuania. In the Herbarium of Algae of 
Adam Mickiewicz University in Poznan (POZA), 
the specimen collected on 27 August 1936 by 
I.  Dąbkowska in Švenčionys Region is preserved. 
The specimen has been determined by J. Karpiński 
as Nitella tenuissima. This specimen was not revised 
during this study.

Nitella translucens (Pers.) C. Agardh
Mowszowicz (1954) has considered that Chara 

translucens Pers. recorded by Wolfgang (1824), is 
Nitella translucens. However, the drawing of Chara 
translucens Pers. by Gorski (1849, Table X, Fig. 2), 
represents the male plant of Nitellopsis obtusa. The 
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herbarium envelope stored in the collection of the 
19th century and named “Chara Nr. 7.  – translu-
cens–flexilis” contains specimens of Nitellopsis ob-
tusa, as it has been referred to by Minkevičius & 
Trainauskaitė (1970). We did not find specimens of 
N. translucens in the herbaria of Lithuania.

DISCUsSION

As a result of the current revision of herbaria 
collections and analysis of other available data ac-
cumulated since the 19th century, 21 Characeae spe-
cies in the water bodies of Lithuania was confirmed. 
The number of the Characeae species determined in 
Lithuania is close to that in Finland (Langangen et 
al., 2009), the Netherlands (Simons & Nat,  1996), 
Estonia (Torn et al., 2015), and slightly lower than 
in the neighbour Latvia (Zviedre & Deķere, 2005), 
Norway (Langangen, 2007) and the Czech Repub-
lic (Caisova & Gąbka, 2009), accounting 25–26 
species. The number of the Characeae species in 
Lithuania is significantly lower than in countries 
with a much larger area, such as Poland (Urbaniak 
& Gąbka, 2014), Germany (Arbeitsgruppe Chara-
ceen Deutschlands, 2016) or Sweden (Blindow et 
al., 2007), where from 34 to 38 species have been re-
corded. The countries mentioned above are richer in 
the Characeae species due to significantly larger area 
and greater diversity of habitats than Lithuania and 
also because the diversity of species is much better 
studied. Although investigations on the Characeae 
covered all the territory of Lithuania in 1945–1990 
and 1990–2020, certain types of aquatic habitats 
have not been studied, or studied only fragmentary. 
Most of the investigations were carried out in lakes, 
and consequently, most of the herbaria specimens 
were collected in lakes.

Several species could be added to the list of the 
Characeae of Lithuania in the future. In this study, 
we did not include Nitella opaca, which in a ster-
ile stage cannot be distinguished from Nitella flexilis 
(Becker & Wolff, 2016). Aiming to confirm the oc-
currence of Nitella opaca in the country, noteworthy 
studies in springtime are necessary to detect fertile 
male and female individuals of this species or plants 
with ripe oospores. The second uncertain species is 
Chara hispida. We did not find typical specimens of 
C. hispida in the studied herbaria. Intermediate forms 

between C. hispida and C. subspinosa were recorded 
only. Thus, further studies can confirm the existence 
of C. hispida and several species of the genus Nitella 
in the waters of Lithuania. Records of the Characeae 
species covered less than half of grid cells, mainly 
including natural territories; however, its occurrence, 
especially of some species, is very likely in the ter-
ritories impacted by human activities.

The most significant number of species have been 
reported from 1945 to 1990. Trainauskaitė (1970), 
Šarkinienė & Trainauskaitė (1973) have listed 24 
Characeae species in the water bodies of Lithuania 
(Table 3). The previous analysis (Kostkevičienė & 
Sinkevičienė, 2008) and recent revision of the her-
barium specimens did not confirm the occurrence of 
Chara connivens, C. galioides and C. fragifera, and 
their occurrence in the country is hardly possible. 
The specimens of Nitella capillaris, N. opaca, Chara 
hispida and C. baueri (C. scoparia) also were not 
found in the studied herbaria. Still, the presence of 
these species in Lithuania is expected.

Studies on the Characeae were quite intensive 
from 1990 to 2020; however, the number of recorded 
species (20 species) was lower than in the previous 
period (Table 3). The rarest species, Nitella gracilis, 
was recorded in 1969, and no recent records of this 
species were made. During this period of investiga-
tion, brackish water species C. baltica, C. canescens 
and Tolypella nidifica have been added to the list, and 
Nitella confervacea after a long time, has been found 
again (Sinkevičienė, 2004, 2007; Kostkevičienė & 
Sinkevičienė, 2008). Eleven Characeae species are 
common in Lithuania, and their distribution as well 
as abundance have generally remained unchanged. 
Chara papillosa and C. strigosa are not rare spe-
cies, but particular attention should be paid to their 
observations. C. papillosa is insufficiently studied; 
however, C. strigosa has recently disappeared from 
several localities. The most attention should be paid 
to the group of rare and threatened species. Although 
the lack of data for evaluation according to the IUCN 
criteria (DD) was identified only for Nitella gracilis 
and Tolypella prolifera, data updates are also nec-
essary for other species. Although these two species 
and Nitella syncarpa were evaluated as endangered 
(EN), they are not included in the list of legally pro-
tected species of Lithuania. This list and the Red Data 
Book include five species (Chara baltica, C. canes-
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Table 3. Species names used during different periods of the Characeae studies in references and on herbarium specimen labels 
in Lithuania

Period of studies
1990–2020 1945–1990 1919–1940 1790–1850

Chara aspera Willd. C. aspera Willd. C. aspera (Deth.) Willd. C. pusilla Floerke,
C. aspera DC. 

Chara baltica (Hartman) 
Bruzelius
Chara canescens Loisel. C. crinita Wallr. 
Chara contraria 
A. Braun ex Kütz.

C. contraria Kütz.

Chara filiformis Hertzsch C. jubata A.Braun C. tyzenhauzi Gorski C. funicularis Pers.,
C. tyzenhauzi Gorski 

Chara globularis Thuill. C. fragilis Desv. C. fragilis Desv. C. pulchella Wallr.,
C. articulata Gorski,
C. dicarpa Gorski

Chara papillosa Kütz. C. aculeolata Kütz. C. intermedia A.Braun
Chara strigosa
A.Braun

C. polyacantha A.Braun

Chara subspinosa Rupr. C. rudis A.Braun C. rudis A.Braun C. hispida L. 
Chara tomentosa L. C. ceratophylla Wallr.,

C. tomentosa L.
C. ceratophylla Wallr. C. ceratophylla Wallr,

C. tomentosa L.
Chara virgata Kütz. C. delicatula C.Agardh C. delicatula C.Agardh C. elegans
Chara vulgaris L. C. foetida A.Braun,

C. vulgaris L.,
C. crassicaulis Schleich.

C. foetida A.Braun,
C. crassicaulis Schleich.

C.vulgaris L.

Lychnothamnus barbatus 
(Meyen) Leonh.

L. barbatus (Meyen) 
Leonh.

Chara radiata Gorski
C. brachiata Dierb.

Nitella confervacea (Bréb.) 
A.Braun ex Leonh.

N. batrachosperma (Rchb.) A.Braun C. batrachosperma Pers. 

Nitella flexilis 
(L.) C.Agardh

N. flexilis (L.) C.Agardh N. flexilis (L.) C.Agardh C. flexilis L.?

Nitella mucronata
(A. Braun) Miq.

N. mucronata (A.Braun) 
Miq.

C. gracilis 

Nitella syncarpa (Thuill.) 
Chev.

N. syncarpa (Thuill.) Kütz. N. syncarpa (Thuill.) Kütz. C. syncarpa Pers. 

Nitellopsis obtusa (Desv.) 
J.Groves

N. obtusa (Desv.) J.Groves, 
Tolypellopsis stelligera 
(Bauer) Mig.

T. stelligera (Bauer) Mig. C. reichenbachii Gorski, 
C. translucens Gorski

Tolypella nidifica 
(O.F. Müll.) A.Braun

T. nidifica (Müll.) v. 
Leonhardi

Tolypella prolifera 
(Ziz ex A.Braun) Leonh.

T. prolifera (Ziz.) Leonh.

Nitella gracilis C.Agardh N. gracilis (Smith) C.Agardh
Nitella capillaris (Krock.) 
J.Groves & Bull.-Webst.
Nitella opaca C.Agardh
Chara hispida L. Chara hispida L. Chara hispida L.
Chara scoparia Bauer  
Chara connivens A.Braun
Chara fragifera Durieu.
Chara galioides DC.

Nitella hyalina (DC.) C.Agardh
N. tenuissima (Desv.) Kütz.
N. translucens (Pers.) C.Agardh C. translucens Gorski
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cens, Lychnothamnus barbatus, Nitella confervacea, 
Tolypella nidifica) (Sinkevičienė, 2021) of eight eval-
uated according to the IUCN criteria. Other species 
are not included into the list of protected species not 
only because of the lack of data, but also because the 
measures for the conservation of annual plants are 
quite complicated and insufficiently elaborated.

During the first period of investigations on the 
Characeae, starting at the beginning of the 19th and 
ending at the beginning of the 20th century, 15 or 
17 species occurring in the vicinities of Vilnius city 
have been recorded. Although the occurrence of sev-
eral species recorded during this period is doubtful 
(Nitella hyalina, N. translucens), the revealed spe-
cies diversity was high for relatively small territory. 
Therefore, only the typical brackish water species 
that cannot grow in the vicinities of Vilnius because 
of the absence of such water bodies were missing in 
this list.

Recently, a large amount of data on the Charac-
eae has been collected in the monitored water bodies. 
State water monitoring has been performed in 574 
stretches of natural rivers, 248 stretches of changed 
flows and in 289 natural lakes, 65 ponds and 1 quar-
ry (Aplinkos apsaugos agentūra, 2013–2015a, b). 
However, routine monitoring of aquatic plants pro-
vides data mainly on common species. Furthermore, 
poorly collected material during monitoring studies 
is often challenging to identify. Therefore, the fo-
cused studies on the Characeae are still needed and 
should include small water bodies, recently formed 
water bodies in quarries, many of which have par-
ticularly favourable conditions for the formation of 
pioneer vegetation and can be a refuge for rare spe-
cies with a transitional character of occurrence.
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CHARACEAE (CHARALES, CHAROPHYCEAE) RŪŠIŲ IR JŲ PAPLITIMO LIETUVOJE 
REVIZIJA

Zofija Sinkevičienė, Zigmantas Gudžinskas

Santrauka

Atlikus herbariumo pavyzdžių, surinktų nuo 
XIX  a. pradžios, reviziją, patvirtinta, kad Lietuvo-
je aptinkama 21 maurabraginių (Characeae) šeimos 
dumblių rūšis. Jos priklauso penkioms gentims: Cha-
ra (12 rūšių), Nitella (5 rūšys), Tolypella (2 rūšys), 
Lychnothamnus ir Nitellopsis (po 1 rūšį). Trylika 
rūšių, paminėtų herbariumo pavyzdžių etiketėse ir 
kituose šaltiniuose, nebuvo patvirtintos. Characeae 
rūšių paplitimas buvo užfiksuotas 251 geografinio 
tinklo kvadrate (42 proc. kvadratų iš visų 593 kva-
dratų). Analizuoti herbariumo pavyzdžiai surinkti 
693 vandens telkiniuose, daugiausia ežeruose. Cha-
ra globularis yra Lietuvoje labiausiai paplitusi rūšis, 
užregistruota 150-yje tinklo kvadratų ir daugiau kaip 
250-yje vandens telkinių. Dešimt rūšių (Chara aspe-

ra, C. contraria, C. filiformis, C. subspinosa, C. to-
mentosa, C. virgata, C. vulgaris, Nitella mucronata, 
N. flexilis, Nitellopsis obtusa) yra užregistruotos nuo 
100 iki 50 kvadratų ir taip pat priskirtinos prie daž-
nų rūšių. Chara papillosa ir C. strigosa buvo užre-
gistruotos kiek mažiau negu 50-yje kvadratų ir gali 
būti priskiriamos prie gana dažnų rūšių. Aštuonios 
rūšys (Chara baltica, C. canescens, Lychnothamnus 
barbatus, Nitella confervacea, N. gracilis, N. syn-
carpa, Tolypella nidifica, T. prolifera) užregistruo-
tos dešimtyje ar mažiau kvadratų ir priskiriamos prie 
retų arba labai retų rūšių grupės. Straipsnyje taip pat 
aptariamos rūšys, kurių vardai minimi literatūros šal-
tiniuose arba įrašyti herbariumo pavyzdžių etiketėse, 
tačiau jų buvimas Lietuvoje nepasitvirtino.
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