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Abstract.

The first data on the distribution of desmids in Serbia date back to 1883; ever since and up to 2021, 646

different taxa have been identified. The genus Euastrum is represented by 34 taxa, genus Micrasterias by

16 taxa, genus Staurodesmus by 26 taxa, and genus Xanthidium by 11 taxa. All these taxa occur in a large

variety of habitats in Serbia, but the greatest diversity has been recorded in the high-mountain peat bogs.

This paper presents a review of the main taxonomic and ecological characteristics of the Euastrum, Micras-

terias, Staurodesmus, and Xanthidium taxa recorded from Serbia.
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Introduction

The earliest data on the distribution of algae in
Serbia were published in 1883 (Schaarschmidt 1883).
Ever since, a considerable number of algologists had
conducted surveys, primarily of the aquatic ecosys-
tems in Serbia. In the first decade of the 20" centu-
ry, the research of desmid algae by Kosanin (1908a,
1908b, 1910), Kati¢ (1910) and Dordevi¢ (1910) stands
out. In the middle of the 20" century, in the period
from 1953 to 1973, Milovanovi¢ published several pa-
pers on the desmid flora in Vlasinska Tresava, and on

the peat bogs in the Kopaonik, Golija, Ostrozub, and
Zeljin mountains. Generally, Milovanovi¢ recored
350 desmid taxa from various freshwater habitats
(Milovanovi¢ 1959, 1960a, 1960b, 1960c¢, 1962, Cvijan
& Fuzinato 2010). Several other phycologists have also
contributed indirectly to the knowledge of desmid
algae in Serbia: Stankovi¢ (1932), Marinovi¢ (1954,
1960), Filipovi¢ (1966, 1969), Jankovi¢ (1966, 1975,
1977) and Obuskovi¢ (1979, 1992). At the end of the
20th century, Cvijan & Lausevi¢ investigated the de-
smid algae in the Vlasina Lake, formed by immersion
of the Vlasina peat bog (1991a, 1991b). Urosevi¢ made
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a great contribution to the spread of boreal, alpine
and arctic-alpine desmid taxa by researching the ni-
val and glacial lakes on Sara and Prokletije mountins
(Urosevi¢ 1997a, 1997b, 1997c, 1997d, 1997¢, 1998a,
Uro$evi¢ & Savi¢ 1997). Research of desmid algae in
different aquatic habitats in the Vojvodina Province
was carried out by Stamenkovi¢ at the beginning of
the 21* century, when 12 new taxa for the flora of
desmid algae in Serbia were recorded from predom-
inantly alkaline and eutrophic habitats (Stamenkovi¢
2005). In the period from 2007 to 2011, a comprehen-
sive research of desmid algae was conducted in 30 ac-
cumulations (Fuzinato 2012) and peat bogs in Hor-
gos$, Pester Plateau, Mt. Tara and Mt. Golijja (Fuzinato
& al. 2013), when 69 new desmids taxa have been re-
corded (Fuzinato 2012). Subsequently, desmid algae
have been found in the course of other algological ex-
aminations (Predojevi¢ 2017, Trbojevi¢ 2018).

A review of literature data has revealed the pres-
ence of 646 taxa of desmid algae in Serbia, classified
into five families and 25 genera. So far, checklists have
been published for the elongate baculiform desmids
(Stamenovi¢ & al. 2008) and the genera Cosmarium
(Fuzinato & al. 2011a) and Staurastrum (Fuzinato &
al. 2011b). The present study presents a compilation of
the data on the distribution and ecology of the genera
Euastrum (34 taxa), Micrasterias (16), Staurodesmus
(26), and Xanthidium (11) recorded so far from Serbia.

Material and methods

The paper presents an overview of all recorded taxa of
Euastrum, Micrasteria, Staurodesmus, and Xanthidium
that have been recorded in Serbia up to date. The author
has reviewed all available literature (papers, manuscripts
and proceedings) related to the distribution and ecology
of desmid algae from these four genera. Furthermore,
data from the survey of peatbogs Pester and Golija in the
summer of 2021 are included. An annotated list of Euas-
trum, Micrastrias, Staurodesmus, and Xanthidium taxa
reported from Serbia is given in the Appendix.

Samples of desmid algae were taken during the
summer of 2021 from several localities in the area of
Pester Plateau (Cetanovica brook, Derekare, Vapa, Me-

lajska, and Vrelo rivers, and peat bogs near Trojan and
Karajuki¢a Bunari) and Mt. Golija (Dai¢cko and the
Okruglica lakes, Créevska river, and Bele Vode peat
bog). Phytoplankton samples were collected with a
plankton mesh (@ 33 pm), then placed in plastic bottles
and preserved in formaldehyde to a final concentration
of 4%. Some of the samples were left at daylight for sev-
eral days to try and stimulate the zygospores, which
are an important taxonomic character in some de-
smid algae. Phytobenthos samples were collected with
a pipette from the surface of mud and sand. Epiphyt-
ic samples were collected by scraping the submerged
parts of plants and moss squeezing. Phytobenthos and
epiphyta samples were preserved in formaldehyde. Air
and water temperature (T), pH, oxygen concentration
(02), saturation (S), and conductivity (C) were mea-
sured on site by a WTW Multi 3420 portable device.

The collected algae material was observed under a
Zeiss Axiolmager.M1 light microscope, using an Axio-
Cam MRc5 and AxioVision 4.9 digital camera software.
The individual taxa of Euastrum, Micrasterias, Stau-
rodesmus, and Xanthidium have been processed accord-
ing to Coesel & Meesters 2007, 2013, Kouwets 1987, 1997,
1998, 2001 and Lenzenweger 1996, 1997. Data from AL-
gaeBase (Guiry & Guiry) were used to complete the syn-
onymy. Classification of the desmid taxa followed Coesel
& Meesters (2007). A database for the identified taxa of
desmid algae on the territory of Serbia has been created,
with separate entrees for each taxon. As a platform for
the database, the following open-source software tools
were used: an Apache server, programming PHP lan-
guage, and MySQL relational database.

The new data on the localities, where the genera of
Euastrum, Micrasterias, Staurodesmus, and Xanthid-
ium were found during the survey of summer 2021,
are marked with “Ud” (unpublished data), followed
by the initials in brackets of the locality, where the
respective taxon has been found. Namely: Cetanovica
book (CB), Derekare river (DR), Vapa river (VR), Ma-
lajska river (MR), Vrelo river (VrR), Trojan peatbog
(TR), Karajukic¢a Bunari peat bog (KB), Daicko lake
(DL), Okruglica lake (OL), and Crcevska river (CR).

Frequency of each taxon is recorded on the follow-
ing scale: Exceptionally Rare (ER) - taxa found in one
locality only; Rare (R) - taxa found in less than 10%
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of the surveyed localities; Frequent (F) - taxa found
in 10-50% of the surveyed localities. No common de-
smid taxa have been found in more than 50% of the
surveyed localities in Serbia.

Results

So far, 611 taxa of desmid algae have been recorded
in Serbia, of which Eusatrum (34 taxa), Micrasterias
(17), Staurodesmus (27), and Xanthidium (11). A great
number of the taxa recorded in Serbia are Extremely
Rare and Rare. Many of these species are also rare in
other European countries such as Austria (Lenzenwe-
ger 1996, 1997), Croatia (Gligora & Plenkovi¢-Moraj
2003), Czech Republic (Stasny 2009), France (Kouwets,
1987, 1997, 1998, 2001), Great Britain (Brook & Johnson
2003), Lithuania (Kostkeviciene & al. 2003), the Neth-
erlands (Coesel & Meesters 2007, 2013; Tooren & West-
en 2011); Poland (Tomaszewicz 1998, Tomaszewicz &
Kowalski 1993), Russia (Sterlyagova 2008; Briskaite &
al. 2016, Anissinova 2021, Anissimova & Terlova 2014,
2015), Slovenia (Krivograd-Klemenci¢ & Vrhovsek
2003), and Turkey (Sahin 2005, 2021).

In the present paper, in addition to literature sourc-
es, are also presented the results of the analysis of al-
gological samples collected from seven localities on
the Pester Plateau and three localities on Mt. Golija.
Furthermore, during the research in 2021, the follow-
ing taxa were found: Eustrum (7) , Micrasterias (5) ,
Staurodesmus (7), and Xanthidium (5).

The Pester Plateau is located in Southwest Serbia
and lies at an altitude of 1150-1492 m a.s.l. With an
area of about 50 km?, Pester is the largest plateau in
Serbia, and the highest one on the Balkan Peninsula,
as well as the last preserved large peat bog in Serbia.
Mt. Golija is situated in Southwest Serbia and is a part
of the Dinaric Mountain Range. It covers an area of
75 138 hectares. Generally, high-mountain wetlands
are a very specific environment, with unique eco-
logical properties and remarkably high diversity of
desmid flora. They are disappearing gradually, ow-
ing to anthropogenic and climatic factors. Extensive
development of tourism, construction of ski centers
and natural hydrological changes affect negatively the
high-mountain water habitats. Physical and chemi-
cal water parameters of the investigated localities are
summarized in Table 1.

Table 1. Physical and chemical water parameters of the investigated localities

Locality o m po PH [n(l)gzll] o [pS/Ccm]
Cetanovi¢a brook ;18 (1)32;118]51\1 1183 12.8 8.03 8.92 94.7 383
Derekare river 38??822; I; 1224 14.8 7.79 9.45 102.6 298
Vapa river ;8%3;832 g 1065 13.7 7.76 9.37 102.7 284
Vrelo river gg%zgégg g 942 11.2 8.14 10.26 103.9 379
Melajska river Do e 1054 126 799 928 1003 276
Trojan peat bog gg}gg;g?g g 1301 15.5 6.53 7.30 88.1 408
g:;fg‘giéa Bunari jgzgzggjgé g 1150 202 739 551 66.8 474
Daicko lake ;g;é;éggg g 1450 23.3 7.40 8.94 125.5 60.1
Okruglica lake 383;33;{; I; 1434  22.0 7.51 5.90 68.0 110
Crcevska river 43298846 N 1152 13.8 7.72 9.81 99.8 301

20.256723 E
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Discussion

Distribution, ecology and biogeography of the Eu-
astrum taxa in Serbia

The genus Euastrum comprises 34 taxa, or 5.23% of
the total number of desmids recorded so far in Serbia.
About 38% of the Euastrum taxa have been found in one
locality only (Exceptionally Rare), whereas 50% have
been found in less than 10% of the surveyed localities
(Rare). The taxa of genus Euastrum have been found in
the plankton and benthos, primarily in the alpine peat
bogs, glacial and nival lakes. There are very few spe-
cies, which in addition to high-mountain habitats, have
been also found in other types of habitats. Almost 90%
of all so far identified species of the genus Euastrum
found in the alpine peatlands belong to the group of
Rare (E. ansatum var. ansatum, E. ansutum var. con-
cavum, E. binale var. binale, E. binale var. gutwinski,
E cuneatum, E. denticulatum, E. didelta, E. dubium, E.
erosum, E. gemmatum, E. humerosum var. affine, E. in-
sulare, E. pinnatum, E. spinulosum, E. sublobatum, E.
verrucosum var .alatum) or Extremely Rare species (E.
ansatum var. pyxidatum, E. ansatum var. rhomboidale,
E. binale var. hians, E. crassangulatum, E. dubium var.
latum, E. lacustre, E. montanum, E. pokoryanum var.
trignum, E. sinuosum, E. turnerii, E. verrucosum var.
alpinum). A number of identified species of the genus
Euastrum characteristically inhabit acidic habitats: E.
ampullaceum, E. binale var. binale, E. didelta, E. hum-
merosum, E. pinnatum (Coesel & Meesters 2007). The
taxa E. ampullaceum, E. hummerosum and E. pulchel-
lum have been found exclusively in alpine and nival
lakes. Only four species of the genus Eusatrum can be
regarded as frequent (F) on the territory of Serbia: E.
bidantatum, E. elegans, E. oblongum, and E. verrucos-
um. All these species are characteristic of mesotrophic
habitats (Coesel & Meesters 2007). A great number of
species of the genus Euastrum identified in Serbia are
cosmopolitan. The presence of some subalpine, alpine
and arcto-alpine species (E. ampullaceum, E. monta-
num and E. verrucosum var. alpinum) is characteristic
of the high-mountain habitats.

Distribution, ecology and biogeography of the Mi-
crasterias taxa in Serbia

The genus Micrasterias comprises 17 taxa, or 2.63%
of the total number of desmids recorded so far in Ser-
bia. About 37% of the Micrasterias taxa have been
found in one locality only (M. apiculata, M. denticu-
lata var. angulosa, M. radiosa var. ornata, M. truncata
var. bahusiense, M. truncata var. crenata, M. trunca-
ta var. semiradiata), whereas 57% have been discov-
ered in less than 10% of the surveyed localities (M.
crux-melitensis, M. denticulata, M. fimbriata, M. pa-
pilifera var. glabra, M. radiosa, M. rotata, M. thoma-
siana, M. thomasiana var. notata, M. truncata). Only
one species, M. papilifera, can be considered Frequent.
The taxa of the genus Micrasterias are found in the
plankton and benthos, primarily in highland peat-
bogs, glacial and nival lakes. Only two species (M.
crux-melitensis and M. papilifera) have been found
in different habitats. The greatest number of species
of the genus Micrasterias identified in Serbia are cos-
mopolitan, characteristic of the oligotrophic and me-
sotrophic habitats (Coesel & Meesters 2007).

Distribution, ecology and biogeography of the
Staurodesmus taxa in Serbia

The genus Staurodesmus comprises 27 taxa, or 4.17%
of the total number of desmids recorded so far in Ser-
bia. About 63% of the Staurodesmus taxa have been
found in one locality only (S. aversus, S.connatus, S.
corniculatus, S. dejectus var. apiculatus, S. dejectus var.
robustus, S. dickiei var. circularis, S. dickiei var. rhom-
boideus, S. glaber var. deberyanus, S. incus, S. lanceo-
latus var. compressum, S. mucronatus, S. omearae, S.
pterosporus, S. sibiricus, S. subhexagonus, S. triangu-
laris, S. validus), whereas 33% have been discovered in
less than 10% of the surveyed localities (S. brevispina,
S. convergeus, S. cuspidatus, S. dejectus, S. extensus, S.
glaber, S. groenbladii, S. indentus, S. patens). Only one
species, S. dickiei can be regarded as Frequent. Taxa of
the genus Staurodesmus are usually found in the plank-
ton and benthos, primarily in highland peat bogs. Sev-
eral species have been found in reservoirs, ponds and
irrigation canals. The greatest number of species of the
genus Staurodesmus identified in Serbia are cosmopol-
itan, characteristic of the acidic oligo-mesotrophic wa-
ter bodies (Coesel & Meesters 2013). S. corniculatus is a
specific boreal and (sub)alpine element, while S. validus
is a pantropical species.
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Distribution, ecology and biogeography of the
Xanthidium taxa in Serbia

The genus Xanthidium comprises 11 taxa, or 1.70%
of the total number of desmids recorded so far in Ser-
bia. Six Xanthidium taxa have been found in one lo-
cality only (X. antilopaeum var. dimazum, X. antilo-
paeum var. laeve, X. antilopaeum var. oligocanthum, X.
antilpaeum var. planum, X. basidentatum, X. bifidum),
whereas five taxa have been discovered in less than
10% of the surveyed localities (X. antilopaeum, X. crus-
tatum, X. fasciculatum, X. octocorne and X. smithii).
The taxa of the genus Xanthidium were found in the
plankton and benthos in alpine peatlands, and a small-
er number of taxa occurred in glacial and nival lakes.
The species X. antelopeeum var. laeve, X. octocorne and
X. smithii are characteristically acidophilic species in
oligotrophic habitats (Coesel & Meesters 2007). Other
species have been found in mesotrophic habitats.

High-mountain peat bogs in Serbia represent im-
portant centers of desmids biodiversity. It is partic-
ularly important to preserve such habitats. Unfortu-
nately, the research of desmid algae in recent years
has shown a decrease in the number of typical alpine
forms, and an increase in the number of ubiquitous
and indifferent forms.

Appendix

Literature (Lit.): the numbers in literature refer to
the numbers in brackets after the references in the
References list. Unpublished data are designated as
Ud., followed by the initials (in brackets) of the local-
ities in which the taxon has been found.

Bas. - basionym; Syn. — synonym

Habitats: 1 - rivers, 2 - irrigation canals, 3 - lakes,
4 - ponds, 5 -marsh, 6 - fishpond, 7 - reservoirs, 8 —
high-mountain peat bogs, 9 -high-mountain glacial
lakes, 10 — high-mountain nival lakes.

Frequency: Exceprionally Rare (ER), Rare (R), Fre-
quent (F).

Euastrum ampullaceum RALFs 1848 (syn.: Euas-
trum ampullaceum var. macrolobium DENIS 1926) —
Lit.: 36, 37, 40, 41. - Hab.: 9,10. - R

Euastrum ansatum RALFs 1848 var. ansatum (syn:
Euastrum rotundum PLAYFAIR 1907; E. ansatum var.
dideltiforme DUCELLIER 1918; E. ansatum var. com-
mune DUCELLIER 1918; Cosmarium pseudopyramida-
tum var. ansatum KRIEGER et GERLOFF 1965) — Lit.:
1,2,3,4,5,6,7 8, 13, 15, 16, 23, 37, 40, 41, Ud (CB).
- Hab.: 8,9,10. - R (Fig. 1)

Euastrum ansatum var. concavum KRIEGER 1922 —
Lit.: 5, 17, 22, 25, 26. - Hab.: 8. - R

Euastrum ansatum var. pyxidatum DELPONTE
1876 — Lit.: 2, 6. — Hab.: 8. - ER

Euastrum ansatum var. rhomboidale DUCELLIER
1918 - Lit.: 2, 5, 23. — Hab.: 8. - ER

Euastrum bidentatum NAGEL1 1849 (syn.. Eua-
strum elegans var. bidentatum (NAGELI) JACOBSEN
1875; E. bidentatum var. glabrum GRONBLAD 1942) —
Lit.: 2, 5, 6, 7, 8, 17, 21, 22, 23, 24, 25, 26, 36, 37, 41, Ud.
(PR, VIR, TR, CR) - Hab.: 1, 8, 9, 10. - F (Fig. 2.)

Euastrum binale RavLrs 1848 var. binale - Lit.: 5, 6,
7,8, 14, 17, 21, 22, 23, 24, 25, 26, 37, Ud. (OL, CB, KB,
MR). - Hab.: 1,8. - R

Euastrum binale var. gutwinskii (SCHMIDLE) HoM-
FELD 1929 (bas.: Euastrum binale f. gutwinskii SCHMID-
LE 1894) — Lit.: 2, 5, 6, 23, 33, 34. - Hab.: 2, 8. - R

Euastrum binale var. hians (W. WEST) KRIEGER
1922 (bas.: Euastrum binale f. hians WWEsT 1892) —
Lit.: 5, 26. — Hab.: 8. - ER

Euastrum crassangulatum BoRGESs 1890 — Lit.: 2, 6.
- Hab.: 8. - ER

Euastrum cuneatum JENNER in RALFS 1848 — Lit.:
2,3,5,6, 14, 23, 24, 26. - Hab.: 8. - ER

Euastrum denticulatum (KIRCHNER) GAy 1884
(bas.: Euastrum binale var. denticulatum KIRCHNER
1878; syn.: Euastrum amoenum GAy 1884; E. denticu-
latum var. granulatum W. WEST 1892; E. denticulatum
var. angusticeps GRONBLAD 1921) - Lit.: 1, 2, 3, 4, 5, 6,
7,8, 14, 17, 23, 33, 36, 39, 40, 41. - Hab.: 2,8,9,10. - R

Euastrum didelta RALFs 1848 (syn.: Euastrum didelta
f. ansatiforme SCHMIDLE 1898; E. didelta var. ansatiforme
(ScamIDLE) DUCELLIER 1915; E. didelta var. cuneati-
forme DUCELLIER 1915) - Lit.: 2, 3,12, 14. - Hab.: 8. - R
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Euastrum dubium NAGELI 1849 (syn.: Euastrum
dubium var. triquetrum SKUJA 1964) - Lit.: 2, 5,6, 7,
8, 17,22, 23,26, Ud. (DL, BV) - Hab.: 8. - R

Euastrum dubium var. latum KRIEGER 1922 — Lit.:
5,17, 22. - Hab.: 8. - ER

Euastrum elegans RALFs 1848 - Lit.: 2, 3,5,6, 7, 8,
13, 15, 16, 17,21, 22,23, 24, 26, 36, 38, 39, 41, Ud. (VrR,
TR, BV, VR, OL). - Hab.: 1, 8,9, 10. - F

Euastrum erosum LUNDELL 1871 - Lit.: 2, 5, 17, 22,
23.-Hab.: 8. - R

Euastrum gemmatum RALFs 1848 - Lit.: 7, 8, 21, 37,
Ud (KB). - Hab.: 8,9, 10. - R (Fig. 3.)

Euastrum humerosum RALFs 1848 (syn.: Euastrum
humerosum var. parallelum KRIEGER 1937) - Lit.: 37.
- Hab.:9. - ER

Euastrum humerosum var. affine (RALFS) RAcI-
BORSKI 1885 (bas.: Eustarum affine RALFs 1848) - Lit.:
2,5,23,24, 25, 26, 36, 37, 41. - Hab.: 8,9,10. - R

Euastrum insulare (WITTROCK) Roy 1877 (syn.: Eu-
astrum binale var. insulare WITTROCK 1972) — Lit.: 2,
3,5,6,78, 13,15, 23, 24, 37,40, 41. - Hab.: 8,9, 10. - R

Euastrum lacustre (MESSIKOMMER) COESEL 1984
(bas.: Euastrum insulare var. lacustre (MESSIKOM-
MER) KRIEGER 1937) - Lit.: 7, 8. - Hab.: 8. - ER

Euastrum montatum W. G. S: WEST 1905 - Lit.: 7,
8. - Hab.: 8. - ER

Euastrum oblongum RALFs 1848 (syn.: Euastrum ob-
longum var. depauperatum W. et G. S. WEsT 1905) - Lit.:
1,2,3,5,6,12, 23,13, 15, 16, 21, 22, 26, 36, 37, 38, 39, 41,
Ud. (VR, KB, OL, CR). - Hab.: 3, 8,9, 10. - F (Fig. 4.)

Euastrum pinnatum RALFs 1848 - Lit.: 2, 6, 36, 39,
40, 41,42. - Hab.: 8,9,10. - R

Euastrum pokornyanum GRUNOW var. trigonum
(NORDSTEDT) KRIEGER et GERLOFF 1965 (bas.: Euas-
trum angustatum var. trigonum NORDSTEDT 1875; syn:
Euastrum angustatum (WITTROCK) LAGERHEIM 1902) -
Lit.: 3,14. - Hab.: 8.-R

Euastrum pulchellum BREBISSON 1856 — Lit.: 36, 41.
- Hab.:9. - ER

Euastrum sinuosum LENORDMAN ex ARCHER in

PRICHARD 1861 (syn.: Euastrum sinuosum var. reduc-
tum W. et G. S. WEST 1897) - Lit.: 5, 25. — Hab.: 8. - ER

Euastrum spinulosum DELPONTE 1876 — Lit.: 37, 33,
34.-Hab.:2,8.-R

Euastrum sublobatum BREBISSON ex RALFS 1848
(syn.: Euastrum sublobatum var. pileolatum BREBISSON
1856; Cosmarium sublobatum (RALFS) ARCHER 1861) —
Lit.: 2,5,23,25,Ud. (MR, VrR, TR, DL). - Hab.: 1,8. - R

Euastrum turnerii W. WEST 1892 - Lit.: 2, 5, 23. -
Hab.: 8. - ER

Euastrum verrucosum RALFS 1948 var. verrucosum
- Lit: 1,2, 3,7, 8, 13, 14, 23, 24, 36, 37, 38, 39, 41, Ud.
(CB, TR, DL). - Hab.: 7, 8, 9, 10. - F (Fig. 5.)

Euastrum verrucosum var. alatum WOLLE 1884 -
Lit.: 2, 6, 40, 41. - Hab.: 8,9. - R

Euastrum verrucosum var. alpinum (HUBER-PE-
STALOZZI) KRIEGER 1939 (bas.: Euastrum verrucosum
var. alatum f. alpinum HUBER-PESTALOZZI 1931; syn.:
Euastrum verrucosum var. vallesiacum VIRET 1909; E.
verrucosum var. dalbisii LAPORTE 1931) - Lit.: 7, 8. -
Hab.: 8. - ER

Micrasterias apiculata (EHRENBERG) MENEGHINI
ex RALFs 1848 - Lit.: 2, 5, 6, 12, 15, 16, 23, Hab.:
8.-ER

Micrasterias crux — melitensis RALFs 1848 (syn.:
Micrasterias crux-melitensis var. superflua TURNER
1885; M. crux-melitesis var. janeira (RACIBORSKI)
GRONBLAD 1920) - Lit.: 1, 2,5,6, 7,8, 13, 15, 16, 23, 27,
33, Ud. (TR, KB). - Hab.: 2, 6, 8. - R (Fig. 6.)

Micrasterias denticulata BREBISSON ex RALFs
1848 var. denticulata (syn.. Micrasterias angulosa
HaNTzscH 1862; M. denticulata var. lusitanica SAM-
pAIO 1922) - Lit.: 5, 6, 13, 15, 16, 24, 26, 37, 41. — Hab.:
8,9.-R

Micrasterias denticulatavar. angulosa (HANTZSCH)
W. et G. S. WEST 1902 (bas.: Micrasterias angulosa
HaNTZzSCH 1862) — Lit.: Hab.: 8. - ER

Micrasterias fimbriata RALFS 1848 (syn.. Mi-
crasterias apiculata var. fimbriata (RALFs) W. et
G. SWEsT 1905) - Lit.: 2, 13, 15, 16, 37, Ud. (DL). -
Hab.:8,9.-R
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Micrasterias papilifera BREBISSON ex RALFs 1848
var. papilifera (syn.: Micrasterias papillifera var. ver-
rucosa SCHMIDLE 1896) - Lit.: 1,2, 5, 6, 7, 8, 13, 14, 15,
16, 23, 24, 25, 26, 30, 36, 37, 38, 39, 40, 41, 42, Ud (CB).
-Hab.: 1,8,5,6,9,10. - F (Fig. 7)

Micrasterias papilifera BREBISSON ex RALFs 1848
var. papilifera (syn.: Micrasterias papillifera var. ver-
rucosa SCHMIDLE 1896) - Lit.: 1,2, 5,6, 7, 8, 13, 14, 15,
16, 23, 24, 25, 26, 30, 36, 37, 38, 39, 40, 41, 42, Ud. (CB,
TR, KB, DL). - Hab.: 1, 8,9, 10. - F

Micrasterias radiosa Ralfs 1848 (syn.: Micrasterias
sol EHRENBERG ex KUTZING 1849) - Lit.: 2, 6, Ud. (CB,
KB). - Hab.: 8. - ER (Fig. 8.)

Micrasterias rotata RALFS 1848 (syn.: Micrasterias
rotata f. granulata WWEsT 1892; M. rotata f. evoluta
TURNER 1893; M. rotata var. pulchra LEMMERMANN
1896; M. rotata var. evoluta (TURNER) KRIEGER 1939)
- Lit.: 1,2, 3,4, 5, 6, 13, 15, 16, 23, 26. - Hab.: 8. - R

Micrasterias thomasiana ARCHER 1862 var. thoma-
siana (syn.. Micrasterias denticulata var. subnotata W.
WEesT 1892) - Lit.: 1,2, 5,6, 17,22, 37. - Hab.: 8,9,10. - R

Micrasterias thomasiana var. notata (NORDSTEDT)
GRONBLAD 1920 (bas.: Micrasterias denticulata var.
notata NORDSTEDT 1888) — Lit.: 5, 6, 12, 13, 15, 16, 23,
26. - Hab.: 8. - R

Micrasterias truncata RALFs 1848 var. truncata (syn.:
Micrasterias neodamensis BRAUN 1856; M. truncata f.
granulata RACIBORSKI 1889; M. truncata var. neodamen-
sis (BRAUN) KRIEGER 1939) - Lit.: 2, 5, 6, 12, 13, 15, 16, 17,
22,23,24,25,26,40,41, Ud. (DL). - Hab.: 8,9. - R

Micrasterias truncata var. bahusiensis WITTROCK
1869 — Lit.: 2, 7. — Hab.: 8. - ER

Micrasterias truncata var. crenata (BREBISSON)
GRONBLAND 1920 (bas.: Micrasterias crenata BREBIS-
SON ex RALFS 1848) - Lit: 2, 7. — Hab.: 8 - ER

Micrasterias truncata var. semiradiata WOLLE 1884
- Lit.: 1,2. - Hab.: 8. - ER

Staurodesmus aversus (LUNDELL) LILLIEROTH 1950
(bas.: Staurastrum aversum LUNDELL 1871) — Lit.:
3.13. - Hab.: 8. - ER

Staurodesmus brevispina (BREBISSON) CROASDALE

1957 (bas.: Staurastrum brevispina BREBISSON 1848) —
Lit.: 2,3,5,6,78,13,23,27. - Hab.: 6,8. - R

Staurodesmus connatus (LUNDELL) THOMOSSON
1960 (bas.: Staurastrum dejectum var. connatum LUN-
DELL 1871; syn.: Staurastum hexacanthum GAY 1884;
S. connatum (LUNDELL) Roy et BisseT 1886) — Lit.: 2,
3,5,13,23. - Hab.: 8. - ER

Staurodesmus convergens (EHRENBERG ex RALF)
LILLEROTH 1950 (bas.: Arthrodesmus convergens EH-
RENBERG ex RALFs 1848; syn.: Arthrodesmus conver-
gens t. deplanata DEFLANDRE 1926; A. convergens var.
deplanatus (DEFLANDRE) LAPORTE 1931) - Lit.: 1, 2, 3,
5,6,738,9,13, 15, 16, 23, 33, 34, Ud. (CB, TR, DL). -
Hab.: 2,7, 8. - R (Fig. 9.

Staurodesmus corniculatus (LUNDELL) TEILING
1967 (bas.: Staurastrum corniculatum LUNDELL 1871)
- Lit.: 2, 3, 6, 13, 15, 16. — Hab.: 8. - ER

Staurodesmus cuspidatus (BREBISSON) TEILING 1967
(bas.: Staurastrum cuspidatum BREBISSON 1848; syn.:
Staurastrum mamillatum NORDSTEDT 1870; Arthrod-
esmus constrictus SMITH 1922; Staurodesmus cuspida—
tus subsp. constrictus (SMITH) TEILING 1948; S. cuspi-
datus subsp. tricuspidatus (BREBISSON) TEILING 1948;
S. joshuae subsp. trispinosus TEILING 1948; S. mamilla-
tus (NORDSTEDT) TEILING 1967) - Lit.: 3,7, 7, 14, 32, 33,
37.-Hab.:2,3,7,8.-R

Staurodesmus dejectus (BREBISSON) TEILING 1967
var. dejectus (bas.: Staurastrum dejectum BREBISSON
1848; syn.: Staurastrum dejectum f. maius W. et G. S.
WEsT 1923) - Lit.: 1, 2, 3, 4, 7, 8,13, 14, 23, 25, 36, 41,
Ud. (VR, CR). - Hab.: 1,7, 8, 9, 10. - R (Fig. 10.)

Staurodesmus dejectus var. apiculatus (BREBISSON)
CROASDALE 1957 (bas.: Staurastrum apiculatum BRE-
BISSON 1856; syn.: Staurastrum dejectum var. apicula-
tum LUNDELL 1871; Staurodesmus apiculatus (BREBIS-
SON) LiLLIEROTH 1950) — Lit.: 2, 4, 6. —- Hab.: 8. - ER

Staurodesmus dejectus var. robustus (MESSIKOMMER)
COESEL 1993 (bas.: Staurastrum cuspidatum var. robus-
tum MESSIKOMMER 1928) — Lit.: 7, 8. - Hab.: 8. - ER

Staurodesmus dickiei (RALFS) LILLIEROTH 1950
(bas.: Staurastum dickiei RALEs 1848; syn.: Staurastrum
dickiei f. punctata W. WEsT 1902) - Lit.: 1, 2, 3,4, 5, 9,
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10, 11, 13, 15, 16, 17, 19, 20, 21, 22, 23, 27, 39, 40, 41, Ud.
(PR, VrR, KB, BV). - Hab.: 1, 2,4, 5,6, 8,9. - F (Fig. 11.)

Staurodesmus dickiei var. circularis (TURNER) CROAS-
DALE 1957 (bas.: Staurastrum dickiei var. circulare TUR-
NER 1892; syn.: Staurodesmus dickiei var. semicirculare
W. et G. S. WEsT 1893) - Lit.: 2, 5,23. — Hab.: 8. - ER

Staurodesmus dickiei var. rhomboideus (W. et G.
S. WEST) LILLIEROTH 1950 (syn.: Staurastrum dickiei
var. thomboideum W. et G. S. WEsT 1903) - Lit.: 2, 5,
23. - Hab.: 8. - ER

Staurodesmus extensus (BORGE) TEILING 1948 (bas.:
Staurastum dilatatum var. extensum BORGE 1906; syn.:
Arthrodesmus incus var. extensus BORGE 1890) — Lit.: 1,
2,5,7,8,27 Ud. (KB). - Hab.: 8. - R (Fig. 12.)

Staurodesmus glaber var glaber (RALES) TEILING
1848 (bas.: Staurastrum glabrum RALFs 1848; syn.:
Arthrodesmus incus f. brebissonii RACIBORSKI 1889;
A. ralfsii var. brebissonii (RACIBORSKI) SMITH 1924) -
Lit.: 2,4,5,7 8,23, 24, 25,33. - Hab.: 2,8. - R

Staurodesmus glaber var. deberyanus (JACOBSEN)
TEILING 1967 (Staurastrum cuspidatum var. debary-
ana JACOBSEN 1874) - Lit.: 7, 8. -bHab.: 8. - ER

Staurodesmus groenbladii (Skuja) TEILING 1954
(bas.: Staurastrum groenbladii Skuja 1931) - Lit.: 33,
37,41, Ud. (CB, TR, KB). - Hab.: 2,9. - R

Staurodesmus incus (HASSAL ex RALFS) TEILING
1967 (bas.: Arthrodesmus incus HASSAL ex RALFS
1848) - Lit.: 2, 5, 6, 23. — Hab.: 8. - ER

Staurodesmus indentatus (W. et G. S. WEST) TEIL-
ING 1948 (bas.: Arthrodesmus incus var. indentatus
W. et G. S. WEST 1912; syn.: Arthrodesmus convergens
var. indentatus W. et G. S. WEST 1904) - Lit.: 5, 23, 25,
Ud. (CB). - Hab.: 8. - R

Staurodesmus lanceolatus (ARCHER) CROASDALE
1967 (bas.: Staurastrum lanceolatum W. ARCHER
1862) - Lit: Ud (CB). - Hab.: 8. - ER (Fig. 13.)

Staurodesmus mucronatus (RALFS ex RALFES)
CROASDALE 1957 (bas.: Staurastrum mucronatum

RALFSs ex RALFs 1848) — Lit.: 7, 8. — Hab.: 8. - ER

Staurodesmus omearae (ARCHER) TEILING 1948
(bas.: Staurastrum omearae ARCHER 1858) — Lit.: 2, 5,

6. - Hab.: 8. - ER

Staurodesmus patens (NORDSTEDT) CROASDALE
1957 (bas.: Staurastrum dejectum var. patens NORD-
STEDT 1887) - Lit.: 7, 8, 33, Ud. (KB, DL). - Hab.: 2,
8. - R (Fig. 14.)

Staurodesmus pterosporus (LUNDELL) BOURRELLY
1966 (bas.: Staurastrum pterosporum LUNDELL 1871)
- Lit.: 2, 6. - Hab.: 8. - ER

Staurodesmus sibiricus (BORGE) CROASDALE 1957
(bas.: Staurastrum sibiricum BORGE 1891; syn.: Stau-
rastrum clepsydra var. sibiricum (BORGE) W. et G. S.
WEST 1912) - Lit.: Hab.: 2. - ER

Staurodesmus subhexagonus (W. et G. S. WEST)
CoESEL 1993 (bas.: Arthrodesmus incus f. subhexago-
nus W. et G. S. WEsT 1912) - Lit.: 7, 8. - Hab.: 8. - ER

Staurodesmus triangularis (LEGERHEIM) TEILING
1948 (bas.: Arthrodesmus triangularis LEGERHEIM
1886; syn.: Arthrodesmus triangularis f. triquerta W.
et G. S. West 1912; A. triangularis var. brevispina AL-
LORGE 1930) - Lit.: 1, 2, 4. — Hab.: 8. - ER

Staurodesmus validus (W. et G. S. WEST) THOMAS-
SON 1962 (bas.: Staurastrum incus var. validus W. et
G. S. WEST 1898; syn.: Arthrodesmus incus var. vali-
dus W. et G. S. WEST 1898; A. convergens var. validus
W. et G. S. WEST 1898) - Lit.: 2, 5, 23. - Hab.: 8. - ER

Xanthidium antilopaeum KUTZING 1849 var. antilo-
paeum (Syn.: Xanthidium antilopaeum var. triquetrum
LuNDELL 1871; X. antilopaeum var. hirsutum GAy 1884;
X. spinulosum BANNETT 1886; X. antilopaeum var. or-
natum ANDERSSON 1890) — Lit.: 1, 2, 4, 5, 6, 23, 27, 39,
41, Ud. (CB, DL, BV). - Hab.: 8, 9, 10. - R (Fig. 15.)

Xanthidium antilopaeum var. dimazum NORD-
STEDT 1873 - Lit.: 1, 2, 4. — Hab.: 8. - ER Xanthidium
antilopaeum var. laeve SCHMIDLE 1893 - Lit.: 2, 5, 23.
- Hab.: 8. - ER

Xanthidium  antilopaeum  var.  oligocanthum
SCHMIDLE 1894 - Lit.:39, 41. - Hab.: 9. - ER

Xanthidium antilopaeum var. planum RoLL 1927 -
Lit.: 7, 8. - Hab.: 8. - ER

Xanthidium basidentatum (BoRGESEN) COESEL
1993 (bas.: Xanthidium brebissonii var. basidentatum
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Plate I

Figs 1-18.

1. Euastrum ansatum; 2. E. bidentatum; 3. E. gemmatum; 4. E. oblongum; 5. Euastrum verrucosum; 6. Micrasterias crux-melitensis;
7. M. papilifera; 8. M. radiosa; 9. Staurodesmus convergens; 10. S. dejectus; 11. S. dickiei; 12. S. extensus; 13. S. lanceolatus; 14. S. patens;
15. Xanthidium antilopaeums; 16. X. basidentatum; 17. X. cristatum, 18. X. fasciculatum

Scale bar 10 pm
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BoRGESEN) - Lit: Ud. (CB). - Hab.: 8. - ER (Fig. 16.)

Xanthidium bifidum (BREBISSON) DEFLANDRE
1929 (bas.: Arhrodesmum bifidus BREBISSON 1856) -
Lit.: 2, 5, 6,23. — Hab.: 8. - ER

Xanthidium cristatum BREBISSON ex RALFs 1848
(syn.: Halocanthum cristatum (BREBISSON ex RALFS)
WILLE 1890) - Lit.: 1, 2, 3, 5, 6, 13, 14, 15, 16, 23, 27,
Ud. (TR). - Hab.: 8. - R (Fig. 17.)

Xanthidium fasciculatum EHRENBERG ex RALFS
1848 (syn.: Xanthidium fasciculatum var. polygonum
EHRENBERG ex RALFs 1848; X. fasciculatum var. or-
natum NORDSTEDT 1885) - Lit.: 2, 4,5, 6,7, 8, 13, 15,
16, Ud. (KB). - Hab.: 7, 8. - R (Fig. 18.)

Xanthidium octocorne EHRENBERG ex RALFs 1848
(syn.: Arthrodesmus octocornis EHRENBERG ex RALES
1848) - Lit.: 5, 6, 27, Ud. (CB, BV). - Hab.: 7, 8. - R

Xanthidium smithii ARCHER 1860 — Lit. : 7, 8. —
Hab.:8.-R
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