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New desmid records from two high mountain lakes in Camlihemsin/Rize (Turkey)
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ABSTRACT:

The benthic algal flora of Avusor Great Lake and Kogdiizii Great Lake in Rize was
investigated on 21 August 2019. A total of 37 desmid taxa belonging to the genera
Actinotaenium (2), Closterium (6), Cosmarium (12), Euastrum (4), Micrasterias
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(3), Penium (1), Staurastrum (8) and Staurodesmus (1) were assessed as new re-

cords for Turkey. In this paper, the morphotaxonomy, ecology, and distribution of

each species is discussed in detail.

INTRODUCTION

The low temperatures, ice cover, darkness, high UV radi-
ation, high pressure and low nutrient content make high
mountain lakes extreme ecosystems (PSENNER 2003).
These extreme environmental conditions give rise to
characteristic biota (especially desmids). In addition, they
are very responsive to environmental changes and are
used as early warning systems (PSENNER 2003). All these
properties make them different from other freshwater
ecosystems.

Periphytic microalgae form part of the biota which
function in the matter and energy cycle in the littoral re-
gion (VERCELLINO & Bicupo 2006). Desmids in particu-
lar are important elements of the periphyton microalgae,
due to the high diversity of species and functional strate-
gies (FELISBERTO et al. 2014).

Desmids are cosmopolitan and k-strategist organ-
isms which exhibit a wide variety of forms, being either
unicellular or pseudo-filamentous (CoeseL 1996). They
are more common and diverse in mesotrophic and oli-
gotrophic waters which have a slightly acid pH, low nu-
trient concentration and low conductivity (COESEL 1982;
NGEARNPAT & PEERAPORNPISAL 2007). In addition, they
are sensitive to changes in the environment, and are thus
used as bioindicators for monitoring water quality (Co-
ESEL 2001). For these reasons, taxonomic, floristic and
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ecological knowledge about desmids makes an important
contribution to our understanding of their complex rela-
tionships with the environment (MEESTER & DECLERCK
2005).

The Eastern Black Sea Mountains, one of Turkey’s im-
portant glaciated areas, have many active glaciers such
as glacial valleys, glacial lakes and cirques. These moun-
tains reach a height of approximately 4000 m inland 30
km from the sea and are also known as the “Little Cau-
casus” (ANONYMOUs 2006; GEGEN et al. 2018). According
to GEGEN et al (2018), these mountains have 685 glacier
lakes, 85% of which are located at an altitude range of
2700-3200 m. The smallest of the lakes has an area of 114
m?, while the largest covers an area of 115509 m?. How-
ever, most of the lakes have a surface area smaller than
10000 m? (GEGEN ef al. 2018). These glacial lakes form
very convenient habitats for desmids (SAHIN 1998, 2000,
2002, 2007, 2009; SAHIN & AKAR 2007, 2019; AKAR & Sa-
HIN 2014). However, so far no research has been carried
out on the desmid flora of the glacial lakes in the Eastern
Black Sea Mountains, which are within the borders of the
Rize province. Therefore, this study will contribute to our
knowledge of the Turkish desmid flora, in particular that
of Turkish glacial lakes.

In this study, thirty-seven newly recorded desmid
species were added to the desmid flora of Turkey and dis-
cussed in detail.
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MATERIALS AND METHODS

Study area. Located in the Eastern Black Sea Region, the
Rize province is situated around a bay between Pasakuy-
usu Hill in the east and Kambursirt: in the west. It is
surrounded by the Rize Mountains up to an altitude of
3000 m in the south. Due to these geographical condi-
tions, Rize has a very different position in the Black Sea
coastal zone in terms of climatic characteristics (POLAT &
SuNKkAR 2017) (Fig. 1).

According to Turkey’s climate classification system
(ERING 1969), the Rize province falls into the very humid
class, and is under the influence of the Eastern Black Sea
climate. The Eastern Black Sea climate is characterised by
cool summers, temperate winters and rain throughout
the year. The fact that the mountains extend parallel to
the shore is a relevant factor in this respect. The annual
average temperature in Rize is 14.3°C. The lowest meas-
ured temperature was 3.4°C in February, and the highest
was 26.7°C in August. While the annual average rainfall
is recorded as 2254.4 mm, the annual average relative hu-
midity is very high at 80% (PoLAT & SUNKAR 2017).

The Rize province is located in the Eastern Black Sea
Mountain System. Although the area mainly consists of
Granodiorite and Cretaceous flysch, Neogene deposits are
also encountered in patches. These structures came to the
surface with the large mountain formation which started
in the Paleozoic (I Period) and Cretaceous periods (III Pe-
riod) (ANoNYMOUS 2006).

Rize has five main soil types: alluvial, colluvial,
red-yellow podzolic, grey-brown podzolic, non-calcare-
ous forest and high mountain meadow soils (ANONYMOUS
2005). Due to the climatic conditions during Little Ice
Age, glaciers are also common in the Eastern Black Sea
Mountains. There are many glacial lakes in these moun-

tains, which are over 3500 meters high (for example, the
Kagkar Mountains (3937 m). This has also contributed
significantly to the region being declared a national park.
Camlihemsin is the district with the most glacial lakes
(ANoNYMOUS 2006).

In this study, epipelic, epilithic and epiphytic algae
and water samples were taken from two lakes, Avusor
Great Lake and Kogdiizii Great Lake. These lakes are 31
and 42 km from the Camlihemsin district, respectively.

Sampling and laboratory studies. A total of 13 epipel-
ic, epilithic and epiphytic algal samples were taken from
Avusor Great Lake and Kogdiizii Great Lake on 21 August
2019. Epipelic algae were taken from the surface of the
sediments of both lakes with a glass tube. Epilithic sam-
ples were taken from Avusor Great Lake only and were
scraped from randomly chosen stones with a toothbrush
and placed in plastic bottles. Epiphytic species were col-
lected by squeezing out the macrophytes (Potamogeton sp.
and Juncus sp.) from Kogdiizii Great Lake only (RounD
1953; SLADECKOVA 1962). All the samples were preserved
with 4% (v/v) formaldehyde in 100 mL plastic bottles. The
water temperature, dissolved oxygen, conductivity and
pH were measured in the field using Thermo Orion-4-Star
pH and YSI-55 portable meters. Analyses of other hydro-
chemical parameters were carried out in the DSI General
Directorate Laboratories DSI 22nd Regional Directorate
Quality Control and Laboratory Branch Office. In the
lab, temporary slides were prepared using the appropriate
methods and identified under a light microscope (Leica
DM 2500). The desmid species were photographed using a
Leica MC170 HD camera attached to the microscope. The
abundance estimation was made according to a 6-point
scale (BARINOVA & MEDVEDEVA 1996), 1 — “single” with
1-5 cells per slide, 2 — “rare” with 10-15 cells, 3 - “com-
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mon” with 25-30 cells, 4 - “frequent” with one cell over a
slide transect, 5 — “very frequent” several cells over a slide
transect, and 6 - “abundant” with one or more cells in
each field of view.

The following abbreviations are used in the text: length
(L), breadth (B), and isthmus (I). All of the taxa were iden-
tified following WEsT & WEST (1904, 1905, 1908, 1912,
1923), Ruzi¢ka (1977), LIND & Brooxk (1980), FORSTER
(1982), CROASDALE & FLINT (1986, 1988, 1994), LING &
TYLER (1986), DiLLARD (1990, 1991a, b, 1993), BOURREL-
LY & CouTts (1991), CROASDALE et al. (1994), LENZEN-
WEGER (1996, 1997, 1999), KouweTs (1997), DINGLEY
(2001), JoHN et al. (2003), BRoOK & WILLIAMSON (2010),
StasTNY (2010), COESEL & MEESTERS (2007, 2013), Kim
(2012, 2015). The desmid species were carefully checked
using the freshwater algae and desmids checklist of Tur-
key (AYSEL 2005; SAHIN 2019; SAHIN & AKAR 2019) and
the algae of Turkey database (MARASLIOGLU & GONULOL
2021). The current status of the nomenclature of all the
identified taxa has been checked in the Algaebase website
(Guiry & GUIRY 2021).

RESULTS

Physical and chemical analyses. The results of the physi-
cal and chemical analysis of the waters, and other proper-
ties of both lakes are given in Table 1.

Taxonomic account. In this study, a total of 112 desmid
species were identified from two lakes. Thirty-seven of
them are new records for the freshwater algal flora of
Turkey. They belong to 8 genera, i.e., Actinotaenium (2),
Closterium (6), Cosmarium (12), Euastrum (4), Micrasteri-
as (3), Penium (1), Staurastrum (8) and Staurodesmus (1).
The morphotaxonomy, ecology, and distribution of each
species are given below.

Phylum: Charophyta

Class: Zygnematophyceae

Subclass: Zygnematophycidae

Order: Desmidiales

Family: Closteriaceae

Genus: Closterium

Closterium abruptum f. nilssonii (Borge) A.J.Brook &
D.B.Williamson (Fig. 2a)

References: RuzZicka 1977 (p. 221, pl. 33, figs. 17-19), DitL-
LARD 1990 (p. 112, pl. 36, fig.7), LENZENWEGER 1996 (p.
46, pl. 5, fig. 6), BRook & WiLLiAMsON 2010 (p. 197, pl.
82, figs. 4, 9-12)

Dimensions: L: 138.58-193.37 um, B: 14.74-16.94 um.
Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, rare.

Cl. angustatum Kiitzing ex Ralfs (Fig. 2b, c)
References: WEsT & WEsST 1904 (p. 119, pl. 12, figs. 11-
13), Ruzicka 1977 (p. 225, pl. 34, figs. 1-4), FORSTER 1982
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Table 1. The characteristics of Avusor Great Lake and Kogdiizii
Great Lake

II;zlr(aemeters Avusor Great Lake Kogdiizii Great Lake
Geographic coordinates I;:I :ﬁ) f;éll I;:I ;111 ??51 ;;
Altitude (m a.s.l.) 2678 2382

Area (ha) 2.2422 8.1896
Temperature ('C) 15.9 21
Dissolved oxygen (mg/L) 10.2 9.2

pH 7.58 8.45
Conductivity (uS/cm) 453 104.7

(p. 67, pl. 6, figs. 2-7), DiLLARD 1990 (p. 95, pl. 36, fig.1),
BoURRELLY & CouUTE 1991 (p. 16, pl. 7, fig. 6), LENZENWE-
GER 1996 (p. 33, pl. 6, fig. 6), JoHN et al. 2003 (p. 519, pl.
131, fig. A), CoesEL & MEESTERS 2007 (p. 39, pl. 25, fig. 4),
Brook & WiLL1AMsON 2010 (p. 204, pl. 86, fig. 1)
Dimensions: L: 520.38-574.24 um, B: 23.22-27.74 pm.
Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, rare.

Cl. archerianum var. pseudocynthia Ruzicka (Fig. 2d)
References: Ruzicka 1977 (p. 202, pl. 28, figs. 4, 5), BRoOK
& WILLIAMSON 2010 (p. 305).

Dimensions: L: 112.11 um, B: 12.64 pm.

Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.

Cl. baillyanum (Brébisson ex Ralfs) Brébisson (Fig. 2e,
f)

References: Ruzi¢ka 1977 (p. 179, pl. 23, figs. 1-6), FORST-
ER 1982 (p. 69, pl. 5, fig. 12), DiLLARD 1990 (p. 96, pl. 31,
fig. 9), BOURRELLY & CoUTE 1991 (p. 17, pl. 6, figs. 11, 12),
LENZENWEGER 1996 (p. 34, pl. 6, fig. 11), JoHN et al. 2003
(p. 519, pl. 130, fig. H), CorsEL & MEESTERS 2007 (p. 40,
pl. 24, fig. 2), BROOK & WiLL1AMSON 2010 (p. 207, pl. 88,
figs. 5, 6), Kim 2012 (p. 36, fig. 34)

Dimensions: L: 435.96-513.58 um, B: 42.84-45.14 pm.
Distribution in Turkey: Ko¢diizii Great Lake, in the epi-
phytic community, single.

Cl. closterioides var. intermedium (J.Roy & Bisset) Ru-
zicka (Fig. 2g)

References: RuZi¢kA 1977 (p. 93, pl. 6, figs. 3-6), FORSTER
1982 (p. 72, pl. 3, figs. 11-13), CROASDALE & FLINT 1986 (p.
55, pl. 4, figs. 11, 12), BOURRELLY & CoUTE 1991 (p. 18, pl.
5, figs. 2, 3), LENZENWEGER 1996 (p. 35, pl. 2, fig. 3), JoHN
et al. 2003 (p. 521, pl. 129, fig. B), COESEL & MEESTERS
2007 (p. 41, pl. 8, fig. 2), BRook & WILLIAMSON 2010 (p.
167, pl. 66, figs. 4, 5)

Dimensions: L: 140.63-154.99 um, B: 28.93-37.24 um.
Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, single.
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Cl. dianae var. brevius (S.P.Petkoff) Willi Krieger (Fig.
2h)

References: Ruzi¢ka 1977 (p. 135, pl. 13, figs. 7, 8),
BourreLLY & COUTE 1991 (p. 20, pl. 6, fig. 7), BRook &
WIiLL1AMSON 2010 (p. 283, pl. 134, figs. 1-4)

Dimensions: L: 144.75-145.86 pm, B: 20.93-22.46 pm.
Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.

Family: Desmidiaceae

Genus: Actinotaenium

Actinotaenium cucurbitinum (Bisset) Teiling (Fig. 2i)
References: WEsT & WEsT 1904 (p. 94, pl. 9, figs. 13, 14),
LiNDp & BroOK 1980 (p. 34, fig. 37), FORSTER 1982 (p. 140,
pl. 17, fig. 6), CRoASDALE & FLINT 1988 (p. 35, pl. 28, figs.
25, 26), BOURRELLY & CouTE 1991 (p. 57, pl. 24, fig. 5),
DiLLARD 1991a (p. 15, pl. 2, fig. 2), LENZENWEGER 1996 (p.
115, pl. 17, fig. 21), JoHN et al. 2003 (p. 531, pl. 131, fig. M),
CoESEL & MEESTERS 2007 (p. 60, pl. 31, figs. 9, 10)

Fig. 2. a. Closterium abruptum f. nils-
sonii, b-c. Cl. angustatum (b. General
view, ¢. End of the cell), d. Cl. archeri-
anum var. pseudocynthia, e-f. CI. bailly-
anum (e. General view, f. Middle part
and end of the cell), g. Cl. closterioides
var. intermedium, h. Cl. dianae var. bre-
vius, i. Actinotaenium cucurbitinum, j.
A. rufescens, k. Cosmarium amoenum,
1. C. caelatum.

Dimensions: L: 101.22-112.31 pm, B: 38.85-39.99 um.
Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.

A. rufescens (Cleve) Teiling (Fig. 2j)

References: WEsT & WEsT 1904 (p. 99, pl. 6, figs. 12, 13),
FORSTER 1982 (p. 145, pl. 17, figs. 23, 24), CROASDALE &
FLINT 1988 (p. 38, pl. 28, figs. 7, 13, 14), DILLARD 1991a (p.
17, pl. 2, fig. 8), LENZENWEGER 1996 (p. 119, pl. 17, fig. 17),
CoESEL & MEESTERS 2007 (p. 63, pl. 31, fig. 1)
Dimensions: L: 70.86 um, B: 28.29 pm.

Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.

Genus: Cosmarium

Cosmarium amoenum Brébisson ex Ralfs (Fig. 2k)
References: WEsT & WEsT 1912 (p. 29, pl. 102, figs. 1-4, pl.
103, fig. 9), LIND & Brook 1980 (p. 64, fig. 99), FORSTER
1982 (p. 166, pl. 29, fig. 10), CROASDALE & FLINT 1988 (p.



50, pl. 55, figs. 1-3), DILLARD 1991a (p. 43, pl. 39, fig. 10),
LENZENWEGER 1999 (p. 108, pl. 60, figs. 5, 6), JOHN et al.
2003 (p. 535, pl. 135, fig. J), COESEL & MEESTERS 2007 (p.
105, pl. 71, fig. 10)

Dimensions: L: 50.72-56.74 pm, B: 24.51-32.21 pm, I: 3.01-
9.77 pm.

Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, rare.

C. caelatum Ralfs (Fig. 21)

References: WEsT & WEsT 1908 (p. 134, pl. 76, figs. 5-7),
CroASDALE & FLINT 1988 (p. 58, pl. 43, figs. 1-3), DitL-
LARD 1991a (p. 544, pl. 39, fig. 1), LENZENWEGER 1999 (p.
130, pl. 64, figs. 1-4), JoHN et al. 2003 (p. 536, pl. 134, fig.
A), CoeseL & MEESTERS 2007 (p. 109, pl. 78, fig. 13)
Dimensions: L: 49.59 um, B: 41.84 um, I: 15.59 um.
Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.
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Fig. 3. a. Cosmarium canaliculatum, b.
C. connatum, c. C. debaryi, d. C. difficile
var. messikommeri, e. C. porteanum var.
nephroideum, f. C. pseudoconnatum, g. C. re-
tusiforme var. retusiforme, h. C. retusiforme
var. incrassatum, i. C. staurastroides, j. C. sub-
cucumis, k. Euastrum elegans, 1. E. humero-
sum, m. E. pulchellum, n. E. turneri, o. Micras-
terias americana var. boldtii, p. M. papillifera.

C. canaliculatum West & G.S.West (Fig. 3a)

References: WEsT & WEST 1905 (p. 198, pl. 64, fig. 4), Co-
ESEL & MEESTERS 2007 (p. 110, pl. 65, figs. 9, 10)
Dimensions: L: 75.51-87.69 pm, B: 54.54-61.00 pm, I:
15.72-18.93 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

C. connatum Brébisson ex Ralfs (Fig. 3b)

References: WEST & WEST 1908 (p. 25, pl. 67, figs. 15-17),
LinDp & BroOK 1980 (p. 56, fig. 78), FORSTER 1982 (p. 182,
pl. 19, figs. 1-3), LING & TYLER 1986 (p. 20, pl. 17, figs. 1,
2), CROASDALE & FLINT 1988 (p. 60, pl. 37, fig. 30), BoUur-
RELLY & COUTE 1991 (p. 66, pl. 24, fig. 18), DILLARD 1991a
(p. 57, pl. 16, fig. 7), LENZENWEGER 1999 (p. 40, pl. 46, fig.
11), JonN et al. 2003 (p. 536, pl. 133, fig. G), COESEL &
MEESTERS 2007 (p. 111, pl. 59, figs. 1, 2)

Dimensions: L: 71.26-79.12 pm, B: 52.90-64.29 um, I:
43.97 pm.
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Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, rare.

C. debaryi W.Archer (Fig. 3¢)

References: WEsT & WEsT 1908 (p. 61, pl. 70, figs. 14-16,
pl. 93, fig. 2), FGRSTER 1982 (p. 191, pl. 24, figs. 13, 14),
LENZENWEGER 1999 (p. 44, pl. 47, fig. 1), JoHN et al. 2003
(p. 539, pl. 133. fig. Q), COESEL & MEESTERS 2007 (p. 114,
pl. 59, figs. 4, 5)

Dimensions: L: 110.03-124.01 um, B: 53.31-62.85 pum, I:
37.52 pm.

Distribution in Turkey: Ko¢diizii Great Lake, in the epi-
phytic community, single.

C. difficile var. messikommeri (Croasdale) Kouwets (Fig.
3d)

References: KouwEeTs 1997 (p. 41, figs. 69-76)
Dimensions: L: 20.77-21.93 um, B: 12.41-15.31- pm, I:
4.37-4.79 pm.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

C. porteanum var. nephroideum Wittrock (Fig. 3e)
References: WEsT & WEsT 1908 (p. 167, pl. 80, figs. 10, 11),
LiND & Brooxk 1980 (p. 65, fig. 102), DiLLARD 1991a (p.
104, pl. 28, fig. 2), LENZENWEGER 1999 (p. 118, pl. 60, fig.
17), COESEL & MEESTERS 2007 (p. 132, pl. 71, figs. 17, 18)
Dimensions: L: 32.26-33.87 pm, B: 26.38-28.40 pum, I:
7.72-8.93 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, rare.

C. pseudoconnatum Nordstedt (Fig. 3f)

References: WEsT & WEST 1908 (p. 26, pl. 67, figs. 19-21),
LiND & Brooxk 1980 (p. 56, fig. 77), FORSTER 1982 (p. 243,
pl. 19, figs. 4, 5), BOURRELLY & CouUTE 1991 (p. 91, pl. 25,
fig. 3), DiLLARD 1991a (p. 106, pl. 16, fig. 8), LENZENWE-
GER 1999 (p. 57, pl. 46, fig. 12), JoHN et al. 2003 (p. 544,
pl. 133, fig. F), CoESEL & MEESTERS 2007 (p. 134, pl. 59,
figs. 6,7)

Dimensions: L: 72.36-75.95 pm, B: 61.25-64.29 um, I:
56.81-61.00 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

C. retusiforme (Wille) Gutwinski var. retusiforme (Fig. 3g)
References: WEsT & WEsT 1905 (p. 180, pl. 62, figs. 17, 18),
LENZENWEGER 1999 (p. 84, pl. 52, fig. 8)

Dimensions: L:30.80-34.43 pm, B: 23.77-27.81 um, I: 5.58-
9.08 pm.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, rare.

C. retusiforme var. incrassatum Gutwinski (Fig. 3h)
References: DILLARD 1991a (p. 122, pl. 10, fig. 1), LENZEN-
WEGER 1999 (p. 84, pl. 52, fig. 9)

Dimensions: L: 32.23-33.38 um, B: 26.50-27.81 pm, I:
8.64-8.84 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, single.

C. staurastroides Eichler & Gutwinski (Fig. 3i)
References: LENZENWEGER 1999, p. 66, pl. 51, figs 1, 2.
Dimensions: L: 11.95-13.63 um, B: 11.29-14.06 um, I: 3.33-
4.00 um.

Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic communities, single.

C. subcucumis Schmidle (Fig. 3j)

References: WEsT & WEsT 1905 (p. 155, pl. 60, figs. 1-3),
CroasDALE & FLINT 1988 (p. 104, pl. 31, figs. 6, 7), DiL-
LARD 1991a (p. 130, pl. 6, fig. 3), LENZENWEGER 1999 (p.
67, pl. 47, figs. 14, 15), CoESEL & MEESTERS 2007 (p. 143,
pl. 65, figs. 1-3)

Dimensions: L: 74.06-79.50 um, B: 47.36-55.51 pm, I:
14.94-18.57 pum.

Distribution in Turkey: Ko¢diizii Great Lake, in the epi-
phytic community, single.

Genus: Euastrum

E. elegans Ralfs (Fig. 3k)

References: WEST & WEsT 1905 (p. 48, pl. 38, figs. 16-21),
LinDp & BrRoOK 1980 (p. 38, fig. 48), FORSTER 1982 (p. 321,
pl. 42, fig. 1), CROASDALE & FLINT 1986 (p. 90, pl. 22, figs.
6, 7), DILLARD 1993 (p. 34, pl. 3, fig. 1), LENZENWEGER
1996 (p. 81, pl. 11, fig. 20), JoHN et al. 2003 (p. 555, pl. 136,
fig. G), COESEL & MEESTERS 2007 (p. 77, pl. 47, figs. 7-9)
Dimensions: L: 36.31-37.37 um, B: 25.39-26.42 pm, I: 5.57-
5.79 pm.

Distribution in Turkey: Ko¢diizii Great Lake, in the epi-
phytic community, single.

E. humerosum Ralfs (Fig. 31)

References: WEST & WEsT 1905 (p. 8, pl. 34, figs. 1, 2),
FORSTER 1982 (p. 327, pl. 44, fig. 4), DILLARD 1993 (p. 41,
pl. 6, fig. 4), LENZENWEGER 1996 (p. 83, pl. 9, fig. 12), COE-
SEL & MEESTERS 2007 (p. 78, pl. 41, figs. 3, 4)
Dimensions: L: 112.94-118.25 um, B: 62.88-73.56 um, I:
18.64-22.24 um.

Distribution in Turkey: Avusor Great Lake, in the epipelic
community, single.

E. pulchellum Brébisson (Fig. 3m)

References: WEsT & WEsT 1905 (p.46, pl. 38, figs. 14, 15),
DiLLARD 1993 (p. 59, pl. 2, fig. 6), LENZENWEGER 1996 (p.
89, pl. 11, fig. 12), CoeSEL & MEESTERS 2007 (p. 81, pl. 47,
figs. 5, 6)

Dimensions: L: 35.11 um, B: 27.20 pm, I: 9.49 pm.
Distribution in Turkey: Kogdiizii Great Lake, in the
epipelic and epiphytic communities, single.



E. turneri West (Fig. 3n)

References: WEST & WEsT 1905 (p.37, pl. 37, figs. 9, 10),
CroasDALE & FLINT 1986 (p. 102, pl. 21, figs. 1-4), DiL-
LARD 1993 (p. 69, pl. 3, fig. 10), LENZENWEGER 1996 (p. 91,
pl. 11, fig. 22)

Dimensions: L: 35.47 pm, B: 28.42 um, I: 6.94 pm.
Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

Genus: Micrasterias

Micrasterias americana var. boldtii Gutwinski (Fig. 30)
References: WEST & WEsT 1905 (p. 120, pl. 53, fig. 6),
BoOURRELLY & CoUTE 1991 (p. 45, pl. 21, fig. 2), DILLARD
1993 (p. 82, pl. 12, fig. 12), LENZENWEGER 1996 (p. 99, pl.
13, figs. 4-6), CoESEL & MEESTERS 2007 (p.85, pl. 58, figs.
2,3)

Dimensions: L: 121.30-136.38 pm, B: 97.49-110.10 pm, I:
35.05-48.21 pm.

Distribution in Turkey: Avusor Great Lake, in the epipelic
community, single.
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Fig. 4. a. Micrasterias thomasiana var.
notata, b. Penium spirostriolatum, c-e.
Staurastrum aculeatum (c. General
view, d. Bifurcate denticulation, e. Api-
cal view), f. S. acutum, g-h. S. forficula-
tum (g. General view, h. Apical view), i.
S. heimerlianum var. spinulosum.

M. papillifera Brébisson ex Ralfs (Fig. 3p)

References: WEsT & WEST 1905 (p. 91, pl. 44, figs. 1, 2), LIND
& Brooxk 1980 (p. 44, fig. 61), FORSTER 1982 (p. 381, pl. 60,
figs. 5-7), CROASDALE & FLINT 1986 (p. 106, pl. 25, fig. 6),
DiLLARD 1993 (p. 99, pl. 29, fig. 2), LENZENWEGER 1996 (p.
105, pl. 15, figs. 1-4), JoHN et al. 2003 (p. 559, pl. 137, fig. C),
CoESEL & MEESTERS 2007 (p. 89, pl. 56, figs. 1-4)
Dimensions: L: 119.61-133.44 um, B: 109.90-123.22 pm, I:
41.55-50.13 pm.

Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, single.

M. thomasiana var. notata (Nordstedt) Gronblad (Fig.
4a)

References: FORSTER 1982 (p. 390, pl. 63, figs. 4, 5), CROAS-
DALE & FLINT 1986 (p. 109, pl. 27, fig. 2), BOURRELLY &
CoutTE 1991 (p. 51, pl. 22, fig. 4), DiLLARD 1993 (p. 111, plL.
30, fig. 1), LENZENWEGER 1996 (p. 108, pl. 16, fig. 4), JoHN
et al. 2003 (p. 561, pl. 137, fig. H), COESEL & MEESTERS
2007 (p. 90, pl. 53, figs. 2, 3, pl. 54, fig. 1)
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Dimensions: L: 288.81-328.48 um, B: 167.40-304.96 pm, I:
91.85-101.25 pum.

Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, single.

Genus: Penium

Penium spirostriolatum J. Barker (Fig. 4b)

References: WEsT & WEsT 1904 (p. 88, pl. 9, figs. 1-8),
Ruzicka 1977 (p. 60, pl. 3, figs. 1-6), LIND & BrooKk 1980
(p. 19, fig. 9), FORSTER 1982 (p. 54, pl. 3, figs. 7, 8), CrOAS-
DALE & FLINT 1986 (p. 45, pl. 3, figs. 16, 17), LENZENWE-
GER 1996 (p. 21, pl. 1, fig. 4), JoHN et al. 2003 (p. 530, pl.
128, fig. W), CoeseL & MEESTERS 2007 (p. 30, pl. 7, figs.
1, 2), BRook & WiLLIAMSON 2010 (p. 141, pl. 65, figs. 1-6)
Dimensions: L: 205.17-211. 94 pm, B: 22.55-24.90 um.
Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic community, single.

Genus: Staurastrum

Staurastrum aculeatum Meneghini ex Ralfs (Fig. 4c, d, e).
References: LIND & Brooxk 1980 (p. 106, fig. 157), DiL-
LARD 1991b (p. 34, pl. 13, fig. 11), LENZENWEGER 1997 (p.
65, pl. 39, fig. 2), CoESEL & MEESTERS 2007 (p. 173, pl. 109,
figs. 4, 5), COESEL & MEESTERS 2013 (p. 59, pl. 83, figs. 1-7)
Dimensions: L: 57.79 pm, B: 74.54 um, I: 18.83 um.
Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. acutum Brébisson (Fig. 4f)
References: WEST & WEsT 1912 (p. 190, pl. 128, fig. 14),
LENZENWEGER 1997 (p. 92, pl. 25, fig. 10), COESEL &

MEESTERS 2007 (p. 173, pl. 93, figs. 17, 18), COESEL &
MEESTERS 2013 (p. 60, pl. 55, figs. 11-15), Kim 2015 (p. 34,
fig. 33)

Dimensions: L: 38.91 um, B: 37.44 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. forficulatum P.Lundell (Fig. 4g, h)

References: WEsT & WEsT 1923 (p. 187, pl. 154, figs. 14-
16), DiLLARD 1991b (p. 71, pl. 13, fig. 4), LENZENWEGER
1997 (p. 88, pl. 40, figs. 13-16), COESEL & MEESTERS 2007
(p. 183, pl. 98, fig. 13), COESEL & MEESTERS 2013 (p. 96, pl.
64, figs. 6-9)

Dimensions: L: 52.80 um (with processes), B: 53.99 um, I:
12.84 pm (with processes).

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. heimerlianum var. spinulosum Liitkemiiller (Fig. 4i)
References: WEST & WEsT 1923 (p. 165, pl. 149, fig. 16),
LENZENWEGER 1997 (p. 95, pl. 29, figs. 4-7), COESEL &
MEESTERs 2013 (p. 104, pl. 74, figs. 9-11)

Dimensions: B: 51.70 pm.

Distribution in Turkey: Kogdiizii Great Lake, in the epi-
phytic community, single.

S. spongiosum Brébisson ex Ralfs var. spongiosum (Fig.
5a)

References: WEsT & WEsT 1923 (p. 76, pl. 140, fig. 14),
DiLLARD 1991b (p. 127, pl. 5, fig. 9), LENZENWEGER 1997
(p. 131, pl. 30, fig. 9), JoHN et al. 2003 (p. 576, pl. 139, fig.

Fig. 5. a. Staurastrum spongiosum var.
spongiosum, b. S. spongiosum var. perbi-
fidum, c. S. teliferum, d-e. S. tohopekali-
gense (d. General view, e. Apical view), f.
Staurodesmus octocornis.




H), CoEseL & MEESTERS 2007 (p. 199, pl. 99, fig. 6), COE-
SEL & MEESTERs 2013 (p. 151, pl. 60, figs. 1-6), Kim 2015
(p. 82, fig. 99)

Dimensions: L: 60.88 pm, B: 47.39 pm, I: 19.09 pm.
Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. spongiosum var. perbifidum West (Fig. 5b)
References: WEST & WEsT 1923 (p. 78, pl. 140, fig. 16),
LENZENWEGER 1997 (p. 131, pl. 30, figs. 10-12), COESEL &
MEESTERS 2007 (p. 199, pl. 99, fig. 7), Kim 2015 (p. 84, fig.
101)

Dimensions: L: 53.14 pm, B: 46.76 pm, I: 14.47 pm.
Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. teliferum Ralfs (Fig. 5¢)

References: WEST & WEsT 1923 (p. 58, pl. 136, figs. 2-6),
LiNnD & Broox 1980 (p. 88, fig. 139), DiLLARD 1991b (p.
131, pl. 11, fig. 5), LENZENWEGER 1997 (p. 136, pl. 27,
fig. 10), JouN et al. 2003 (p. 576, pl. 139, fig. D), COESEL
& MEESTERS 2007 (p. 201, pl. 95, figs. 3-5), COESEL &
MEESTERS 2013 (p. 157, pl. 44, figs. 1-9)

Dimensions: L: 34.24-41.33 pum, B: 28.90-30.88 um, I:
6.49-13.75 um.

Distribution in Turkey: Kog¢diizii Great Lake, in the epi-
phytic community, single.

S. tohopekaligense Wolle (Fig. 5d, e)

References: WEST & WEsT 1923 (p. 178, pl. 155, fig.12),
CROASDALE et al. 1994 (p. 142, pl. 88, figs. 1, 2, pl. 115,
fig. 5), LENZENWEGER 1997 (p. 137, pl. 41, fig. 13), COESEL
& MEESTERS 2007 (p. 202, pl. 100, figs. 11-13), COESEL &
MEESTERS 2013 (p. 159, pl. 38, figs. 7-10)

Dimensions: L: 54.65 pm, B: 40.32-41.10-43.33 pm.
Distribution in Turkey: Kog¢diizii Great Lake, in the
epipelic and epiphytic communities, single.

Genus: Staurodesmus

Staurodesmus octocornis (Ehrenberg ex Ralfs) Stastny,
Skaloud & Neustupa (Fig. 5f)

References: WEST & WEsT 1912 (p. 111, pl. 117, figs. 6-10),
DiLLARD 1991a (p. 163, pl. 42, fig. 8), LENZENWEGER 1997
(p. 4, pl. 18, fig. 3), JouN et al. 2003 (p. 585, pl. 142, fig. ]),
COESEL & MEESTERS 2007 (p. 155, pl. 85, figs. 9-11)
Dimensions: L: 20.81-24.88 (without spines)-46.56-47.63
(with  spines) pm, B: 17.03-22.78  (without
spines)-38.22-46.90 (with spines) pm, I: 7.33-9.18 pm.
Distribution in Turkey: Kogdiizii Great Lake, in the
epipelic and epiphytic communities, single.

DISCUSSION
As for the number of species, Cosmarium was the most

dominant genus (32.43%), followed by Staurastrum
(21.62%), Closterium (16.21%), Euastrum (10.81%) and Mi-
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crasterias (8.10%). These five genera represented 89.17%
of all the identified species. This is not surprising since
this taxonomic composition is typical of the northern flo-
ra (MEDVEDEVA 2001; STERLYAGOVA 2008; SOVRAN et al.
2013; BRISKAITE et al. 2016; SHAKHMATOV & PAVLOVSKIY
2019). The number of species of the genus Actinotaenium
comprised 5.40% of all the recorded species. The remain-
ing genera, Penium (2.70%) and Staurodesmus (2.70%),
were found in much smaller numbers. A similar taxo-
nomic composition was also previously observed in high
mountain lakes in the Artabel Lakes Nature Park (SAHIN
& AKAR 2019).

The genus Cosmarium, which is a very species-rich
artificial genus and most probably of polyphyletic origin
(GoNTCHAROV 2008), is one of the first identified genera
of Placoderm desmids and is also the largest (PRESCOTT et
al. 1981). Cosmarium is also one of the typical genera of the
high mountain lakes in the northern region (STERLYAGO-
VA 2008; BRISKAITE et al. 2016; SAHIN & AKAR 2019). It
thus comes as no surprise that the genus Cosmarium was
represented by the highest number of species.

The genus Staurastrum comes third in the desmid
flora of Turkey after Cosmarium and Closterium (SAHIN
2019). The members of this genus generally prefer slight-
ly acidic oligo-mesotrophic waters, but euplanktonic
species are also found in eutrophic habitats (COESEL &
MEESTERS 2013). Staurastrum species are also consid-
ered to be R-strategists. R-selected species have adapted
to environmental conditions characterized by frequent
changes in the physical environments such as low light
intensity, low temperatures and high nutrient salts (SAL-
MASO & PADISAK 2007). In the research studies conducted
in the high mountain lakes of the Eastern Carpathians
(Ukraine) and the Polar Urals (Russia), Staurastrum spe-
cies were found to be the most common (BRISKAITE et al.
2016; TSARENKO et al. 2019).

The physical and chemical characteristics of the lakes
did not seem to affect the occurrence of desmids. Most of
the determined desmid species are benthic or periphyt-
ic forms (Borics et al. 2003). However, it is interesting
to note that a number of species (e.g. Closterium arche-
nianum var. pseudocynthia, Actinotaenium rufescens,
Cosmarium pseudoconnatum, C. retusiforme var. incras-
satum, Euastrum elegans, E. humerosum, E. pulchellum,
E. turneri, Staurastrum aculeatum, S. forficulatum, S.
heimerlianum var. spinulosum, S. spongiosum var. spon-
giosum, S. spongiosum var. perbifidum, S. teliferum, S.
tohopekaligense and Staurodesmus octocornis) which
commonly occur in acidic waters are found here in lakes
with a pH greater than 7 (Table 1). We assume that these
species reached the lakes from their mountain tributaries
and successfully adapted to these pH values. 34 out of 37
species were found only in Kogdiizii Great Lake, which
has an alkaline character (Table 1). This represents an-
other remarkable result of this study. According to FEHER
(2003), this is possible, because she also identified many
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desmid species in alkaline lakes and wetlands in Southern
Hungary.

The species Actinotaenium cucurbitinum, Closterium
angustatum, Cosmarium connatum, C. debaryi, C. pseu-
doconnatum, Micrasterias papillifera, Penium spirostrio-
latum, Staurastrum aculeatum and S. spongiosum are in-
cluded in the Red List of the Netherlands (COESEL 1998).

The desmid flora of Turkey comprises 19 genera and
347 species (SAHIN 2019; SAHIN & AKAR 2019). However,
when compared to other countries such as Austria (LEN-
ZENWEGER 2003), the Netherlands (Coeser 1998) and
Serbia (STAMENKOVIC 2008), there appears to be less data
on the diversity, distribution, habitats and ecological re-
lationships of desmids. This situation is related to the low
number of studies.

In conclusion, this study provides an important con-
tribution to Turkey’s desmid flora. A total of 37 of the 112
identified desmid species are recorded for the first time
in Turkey. For this reason, similar investigations are in-
dispensable and make further study necessary to gain a
better understanding of desmid diversity in Turkey.
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Frans A. C. Kouwets for his cooperation.

REFERENCES

AKAR B & SAHIN B. 2014. New desmid records of Karagol Lake in
Karagol-Sahara National Park (Savsat-Artvin/Turkey). Turkish
Journal of Fisheries and Aquatic Sciences 14: 269-274.

ANoNyYMous. 2005. Rize ili arazi varhig. Koy Hizmetleri Genel
Midurligi Yayini, Ankara.

ANoNYMoOUS. 2006. Kagkar Daglar: Milli Park: uzun devreli gelisme
plani analitik etiit ve sentez raporu. Doga Koruma ve Milli Park-
lar Genel Miidiirliigii, Ankara.

AYSEL V. 2005. Check-list of the freshwater algae of Turkey. Journal
of the Black Sea/Mediterranean Environment 11: 1-124.

BARINOVA SS & MEDVEDEVA LA. 1996. Atlas vordoroslej indikator-
ov saprobnosti (rossijskij Dal’nij Vostok). Vladivostok.

Borics G, TOTHMERESZ B, GRIGORSZKY I, PADISAK ], VARBIRO G
& SzaBO S. 2003. Algal assemblage types of bog-lakes in Hunga-
ry and their relation to water chemistry, hydrological conditions
and habitat diversity. Hydrobiology 502: 145-155.

BOURRELLY P & CouTE A. 1991. Desmidiees de Madagascar (Chlo-
rophyta, Zygophyceae). J. Cramer, Stuttgart.

BRISKAITE R, PaATOVA E & JUzENAS S. 2016. Desmid flora in the
lakes of the Khrebtovy1 Nature Reserve in the Polar Ural (Rus-
sia). Botanica Lithuanica 22: 113-122.

Brook AJ & WILLIAMSON DB. 2010. A monograph on some British
Desmids. Ray Society, London.

CoEeseL PFM. 1982. Structural characteristic and adaptations of
desmids communities. Journal of Ecology 70: 163-177.

CoEseL PFM. 1996. Biogeography of desmids. Hydrobiologia 336:
41-53.

CoEseL PFM. 1998. Sieralgen en Natuurwaarden. KNNV Publish-
ing, Utrecht.

CoEeseL PFM. 2001. A method for quantifying conservation value
in lentic freshwater habitats using desmids as indicator organ-
isms. Biodiversity and Conservation 10: 177-178.

CoEgSEL PFM & MEESTERS K]J. 2007. Desmids of the lowlands Meso-
taeniaceae and Desmidiaceae of the European Lowlands. KNNV
Publishing, Zeist.

CoEeseL PFM & MEESTERS KJ. 2013. European flora of the desmid
genera Staurastrum and Staurodesmus. KNNV Publishing,
Zeist.

CroasDALE H & FLINT EA. 1986. Flora of New Zealand Desmids,
vol. I. V. R. Ward, Government Printer, Wellington.

CroasDALE H & FLINT EA. 1988. Flora of New Zealand Desmids,
vol. IL. The Caxton Press, Christchurch.

CroaspALE H, FLINT EA & RACINE MM. 1994. Flora of New Zea-
land Desmids, vol. 3. Manaaki Whenua Press, Canterbury.

DiLLARD GE. 1990. Freshwater algae of the Southeastern United
States: Part 3. Chlorophyceae: Zygnematales: Zygnemataceae,
Mesotaeniaceae and Desmidiaceae (Section 1). ]J. Cramer, Stutt-
gart.

D1LLARD GE. 1991a. Freshwater algae of the Southeastern United
States: Part 4. Chlorophycea: Zygnematales: Desmidiaceae (Sec-
tion 2). J. Cramer, Stuttgart.

DiLLARD GE. 1991b. Freshwater algae of the Southeastern United
States: Part 5. Chlorophyceae: Zygnematales: Desmidiaceae (Sec-
tion 3). J. Cramer, Stuttgart.

D1LLARD GE. 1993. Freshwater algae of the Southeastern United
States: Part 6. Chlorophycea: Zygnematales: Desmidiaceae (Sec-
tion 4). J. Cramer, Stuttgart.

DINGLEY M. 2001. Desmids of New South Wales: New species and
new records. Telopea 9: 601-637.

ERING S. 1969. Klimatoloji ve Metodlari. Istanbul University Facul-
ty of Geography Publications, Istanbul.

FEHER G. 2003. The desmid flora of some alkaline lakes and wet-
lands in southern Hungary. Biologia 58: 671-683.

FELISBERTO SA, RODRIGUES L & SanTos HS. 2014. Taxonomical
and ecological characteristics of the desmids placoderms in
reservoir: analyzing the spatial and temporal distribution. Acta
Limnologica Brasiliensia 26: 392-403.

FOrsTER K. 1982. Conjugatophyceae Zygnematales und Desmidi-
ales (excl. Zygnemataceae). In: HUBER-PEsTALOZZI G (ed.), Das
Phytoplankton des SiifSwassers Systematik und Biologie (Band)
8. Teil 1. Hilfte, pp. 1-543, E. Schweizerbart’sche Verlangbuch-
handlung (Négele u. Obermiller), Stuttgart.

GEGEN R, TorraK V & TonBUL S. 2018. Glacial lakes on Eastern
Blacksea Mountain their distribution and morphometric prop-
erties. International Geography Symposium on the 30" Anniver-
sary of TUCAUM 3-6 October, Ankara, pp. 1057-1076.

GONTCHAROV AA. 2008. Phylogeny and classification of Zyg-
nematophyceae (Streptophyta): current state of affairs. Fottea 8:
87-104.

Guiry MD & Guiry GM. 2021. AlgaeBase. Worldwide Electronic
Publication. National University of Ireland, Galway. Available at:
http://www.algaebase.org [Accessed 19 March 2021]

JouN DM, WHITTON BA & Brook AJ. 2003. The freshwater algal
flora of the British Isles: An identification guide to freshwater and
terrestrial algae. Cambridge University Press, Cambridge.

Kim HS. 2012. Algal flora of Korea, vol. 6, Number 1. Republic of
Korea National Institute of Biological Resources Ministry of En-
vironment, Incheon.

Kim HS. 2015. Algal flora of Korea, vol. 6, Number 6. Republic of
Korea National Institute of Biological Resources Ministry of En-
vironment, Incheon.

KouweTts FAC. 1997. Contributions to the knowledge of the French
Desmid Flora I. New and noteworty taxa from the Central and
Eastern Pyrenees. Archiv Fiir Protistenk unde 148: 33-51.


http://www.algaebase.org

LENZENWEGER R. 1996. Desmidiaceenflora von Osterreich. Teil 1.
J. Cramer, Stuttgart.

LENZENWEGER R. 1997. Desmidiaceenflora von Osterreich. Teil 2.].
Cramer, Stuttgart.

LENZENWEGER R. 1999. Desmidiaceenflora von Osterreich. Teil 3. ].
Cramer, Stuttgart.

LENZENWEGER R. 2003. Desmidiaceenflora von Osterreich. Teil 4.
J. Cramer, Stuttgart.

Linp EM & BroOK A]. 1980. Desmids of the English Lake District.
Freshwater Biological Association Scientific Publication.

Ling HU & TYLER PA. 1986. A limnological survey of the Alligator
Rivers Region II. Freshwater algae, exclusive of diatoms. Austral-
ian Government Publishing Service, Canberra.

MaARrasLIOGLU F & GONULOL A. 2021. Turkish Algae Electron-
ic Publication. Hitit University, Corum, Turkey. Available at:
http://turkiyealgleri.hitit.edu.tr [Accessed 19 March 2021]

MEDVEDEvVA LA. 2001. Biodiversity of aquatic algal communities
in the Sikhote-Alin biosphere reserve (Russia). Cryptogamie, Al-
gologie 22: 65-100.

MEESTER LD & DECLERCK S. 2005. The study of biodiversity in
freshwater habitats: societal relevance and suggestions for prior-
ities in science policy. Hydrobiologia 542: 1-9.

NGEARNPAT N & PEERAPORNPISAL Y. 2007. Application of desmid
diversity is assessing the water quality of 12 freshwater resources
in Thailand. Journal of Applied Phycology 19: 667-674.

PoLAT P & SUNKAR M. 2017. The climatic characteristics of Rize
and the trend analyses of long-term temperature and precipita-
tion data around Rize. The Journal of International Social Scienc-
es 27: 1-23.

PrescoTT GW, CrOASDALE HT, Bicupo CEM & VINyarRD WC.
1981. A synopsis of North American Desmids. Part I1. Section 3.
The University of Nebraska Press, Lincoln.

PSENNER R. 2003. Alpine lakes: extreme ecosystems under the
pressures of global change. EAWAG News 55: 12-14.

RounD FE. 1953. An investigation of two benthic algal communi-
ties in Malharm Tarn, Yorkshire. Journal of Ecology 41: 174-197.

RUZICKA J. 1977. Die Desmidiaceen Mitteleuropas, Band 1. E.
Schweizerbartische Verlangbuchhandlung, Stuttgart.

SAHIN B. 1998. Some new records of desmids from Turkey. Paki-
stan Journal of Botany 30: 7-13.

SAHIN B. 2000. Some new desmids records for the freshwater algal
flora of Turkey. Flora Mediterranea 10: 223-226.

SAHIN B. 2002. Contribution to the desmid flora of Turkey. Algo-
logical Studies 107: 39-48.

SAHIN B. 2007. Two new records for the freshwater algae of Turkey.
Turkish Journal of Botany 31: 153-156.

SAHIN B. 2009. Contribution to the desmid flora of Turkey. Turkish
Journal of Botany 33: 457-460.

SAHIN B. 2019. Charophyta. In: TAsKIN E (ed.), A checklist of the
flora of Turkey (Algae), pp. 1-804, Ali Nihat Gokyigit Vakfi Press,
Istanbul.

B. Sahin: New desmid records from Turkey

SAHIN B & AKAR B. 2007. The desmid flora of some high mountain
lakes of the Turkish Eastern Black Sea Region. Pakistan Journal
of Botany 39: 1817-1832.

SAHIN B & AKAR B. 2019. New desmid records from high moun-
tain lakes in Artabel Lakes Nature Park, Giimiishane, Turkey.
Turkish Journal of Botany 43: 570-583.

SALMASO N & PapIsak J. 2007. Morpho-functional groups and
phytoplankton development in two deep lakes (Lake Garda, Ita-
ly and Lake Stechlin, Germany). Hydrobiologia 578: 97-112.

SHAKHMATOV AS & PavLovskiy EV. 2019. Diversity of desmid al-
gae (Charophyta: Conjugatophyceae) in the vicinity of Yugorsk
city (KMAO-Yugra, Russia). Folia Cryptogamica Estonica 56:
11-22.

SLADECKOVA A. 1962. Limnological investigation methods for
the periphyton (“Aufwuchs”) community. Botanical Review 28:
286-350.

STAMENKOVIC M, CvJAN M & FuZINAaTO S. 2008. A checklist of
desmids (Conujugatophyceae, Chlorophyta) of Serbia. I. Intro-
duction and elongate baculiform taxa. Cryptogamie, Algologia
29: 325-347.

STERLYAGOVA IN. 2008. Desmids in mountain lakes of the subpo-
lar Urals. Biologia 63: 915-920.

SovRrAN S, JovaNovi¢ V, KrRizMANIC¢ ] & CVIJAN M. 2013. Desmid
flora from four bogs in Serbia. Archives of Biological Sciences 65:
721-732.

StasTNY J. 2010. Desmids (Conjugatophyceae, Viridiplantae) from
the Czech Republic; new and rare taxa, distribution, ecology.
Fottea 10: 1-74.

TsareNKO P, WoLowsk1 K, LENARCZYK |, BiLous O & LiLiTska H.
2019. Green and charophytic algae of the high-mountain Nesa-
movyte and Brebeneskul Lakes (Eastern Carpathians, Ukraine).
Plant and Fungal Systematics 64: 53-64.

VERCELLINO IS & Bicupo DC. 2006. Sucessio da comunidade de
algas perifiticas Em reservatdrio oligotréfico tropical (Sdo Pau-
lo, Brasil): comparagao entre periodo seco e chuvoso. Brazilian
Journal of Botany 29: 363-377.

WEsT W & WEST GS. 1904. A monograph of the British Desmid-
iaceae, vol. I. Ray Society, London.

WEST W & WEST GS. 1905. A monograph of the British Desmid-
iaceae, vol. II. Ray Society, London.

WEsT W & WEST GS. 1908. A monograph of the British Desmid-
iaceae, vol. II1. Ray Society, London.

WEsT W & WEST GS. 1912. A monograph of the British Desmidiace-
ae, vol. IV. Ray Society, London.

WEST W & WEsT GS. 1923. A monograph of the British Desmid-
iaceae, vol. V. Ray Society, London.

283


http://turkiyealgleri.hitit.edu.tr

284 | Botanica SERBICA vol.45(2)

Botanica
SERBICA

REZIME

Novi podaci o dezmidnim algama iz dva visokoplaninska jezera u
Camlihemsin/Rize (Turska)

Biilent SAHIN

Bentosna flora algi jezera Avusor Great Lake i Kog¢diizii Great Lake u Rizeu istrazivana je 21. avgusta 2019. Otkriveno je ukupno 37 dez-
midnih algi novih za Tursku, i to u okviru rodova Actinotaenium (2), Closterium (6), Cosmarium (12), Euastrum (4), Micrasterias (3),
Penium (1), Staurastrum (8) i Staurodesmus (1). Morfotaksonomija, ekologija i distribucija svake vrste su u radu detaljno diskutovani.
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