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DESMIDIALES (ZYGNEMATOPHYCEAE, STREPTOPHYTA)
OF THE QUARRY POND ZAVODSKE - A HOTSPOT OF DESMIDS DIVERSITY
IN CHERNIHIV POLESIE, UKRAINE

T

Ipuna IlIuHmaHoBiHaA

DESMIDIALES (ZYGNEMATOPHYCEAE, STREPTOPHYTA)
KAP’EPHOI BOZIOVIMM 3ABOJACHKE - «TAPSIYOI TEPUTOPIi» BIOPI3HOMAHITTS
JECMIZIEBUX BOJOPOCTEV B YUEHITIBCHLKOMY ITOJIICCI, YKPATHA

ABSTRACT

Purpose. Study of the composition of desmids in Zavodske quarry pond (Chernihiv Polesie, Ukraine), preparation
of the taxonomical list. Microphotographs illustrating the cells of desmid algae found Ukrainian and their dimensional
characteristics are intended to facilitate their identification and can be used for comparative analysis by both Ukrainian
and foreign desmidiologists.

Methodology. As part of the PhD dissertation, several field research trips were conducted and algological samples
were collected in Zavodske quarry pond (8,625 m?, depth 1.5-2 m), located near the village of Zavodske, Dobryana village
community, Chernihiv district and region, Ukraine. From the middle to the end of the last century it was used for
extraction of the clay for the needs of the local brick-making plant.

The samples were examined alive as well as fixed with 4 % formalin for further storage and examination. Water
chemical variables (pH and electrical conductivity) were determined by H&M COM-100 and H&M PH-200 portable
multimeters. Microscopic examination of the samples was carried out using light microscopes Olympus BX-51 (samples
2018-2021) and Zeiss Imager A2 (samples 2021-2022).

The main literature for the definition: Conjugates - Conjugatophyceae. Part 2. Desmids - Desmidiales. In:
Identification manual of the freshwater algae of Ukrainian RSR. Palamar-Mordvintseva, 1986; Flora of algae in
continental water bodies of Ukraine. Desmid algae. Part 2: Desmidiaceae. Palamar-Mordvintseva, 2005; Desmidiaceen-
flora von Osterreich, Teil 3. Lenzenweger, 1999; Desmids of the Lowlands Mesotaeniaceae and Desmidaceae of the
European Lowlands. Coesel & Meesters, 2007.

Scientific novelty. This is the first study of the desmid species composition of Zavodske quarry pond. In total
110 taxa were identified, 16 of them recorded for the first time in Ukraine.

Conclusions. Zavodske quarry pond is a unique locality with numerous desmids. The number of identified taxa
(110 taxa - 11.4 % of the desmidioflora of Ukraine) and part of the newly found in Ukraine (16 out of 110 taxa - 1.65 %
of the desmidioflora of Ukraine) are extraordinary and deserves close attention and protection of their habitat.

Key words: desmid algae, Chernihiv Polesie, quarry pond, biodiversity hotspot

AHOTALIA

MeTta po6oTH. JlociikeHHS CKIaAy ecMifiieBUX BoJopocTel kKap'epHoi BogoWMmu 3aBojcbke (YepHiriBcbke
[Toniccst). CkaaZaHHS TAaKCOHOMIYHOTO cnucky. MikpodoTorpadii, mo inrocTpyloTh 3HaHJeHI yKpalHChbKi KJIITUHU
JleCMi/lieBUX BO/IOPOCTEH, Ta IX pO3MipHI XapaKTepPUCTHUKU. MAlOTh HA MeTi MOJIETTINUTH IX BUSHAUYEHHS Ta MOXKYTb 6YTH
BUKOPUCTAHI /1/1s1 NOPIBHSAJILHOTO aHaJi3y sIK yKPalHCbKUMU TaK i 3apybiXKHUMU JiecMifiosoramMu.

MeTopouorisa. B paMkax aucepTaniiiHOro A0C/aiJKeHHs OyJid NpoBeJieHi ekcreAuliiHi BUi3AM Ta Bigibpani
a/broJIoTiYHi 3pa3ku B Kap'epHil BogoiMi 3aBojcbke (8625 M2, rinubunHa 1.5-2 M), 110 po3TalioBaHa HeloAaJslik cesa
3aBozcbke Jlo6psiHCbKOI cesmiHol rpoMan YepHiriBcbkoro palioHy YepHiriBcbkoi o6Jacti Ykpainu. 3 cepeiMiHU 10
KiHIIl MUHYJIOTO CTOJIITTS 3 HHOTO J06YBaJIM [JIMHY JJI1 HOTPe6 MiCI[eBOTO L[eTeIbHOTO 3aBOY.
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3pasku AOCHiKYBaJMCh )KUBUMHU Ta 6yau ¢ikcoBaHi 4 % dpopmasiiHOM A1 MoAadbLIOro AocaimkeHHs. pH Ta
eJIEKTPONPOBIAHICTb BOAM BU3HA4aJU NOpTaTUBHUMHU npuiagamu H&M COM-100 ta H&M PH-200. MikpockomniyHe
JOCJipKeHHs Mpo6 3/iMCHI0OBAJIOCh 3a JI0MOMOr0I0 CBiTJI0BUX MikpockomniB Olympus BX-51 (3pasku 2018-2021) Ta
Zeiss Imager A2 (3pa3ku 2021-2022). OcHoBHa JiiTepaTypa A/ BU3HAYeHHs: BU3HAYHUK NMPiCHOBOJHUX BOJOPOCTEN
Ykpaiucbkoi PCP. [Tamamap-Mopaginiesa 1986; ®iopa BogopocTell KOHTUHEHTAJIBHUX BOJIOWM YKpainu: JlecMminiesi
BojopocTi. Bumn.1, 4.2 Desmidiaceae. Tlanamap-MopasinieBa, 2005; Desmidiaceenflora von Osterreich, Teil 3.
Lenzenweger, 1999; Desmids of the Lowlands Mesotaeniaceae and Desmidaceae of the European Lowlands. Coesel &
Meesters, 2007.

HaykoBa HoBM3Ha. Brepuie gociaimkeHo BHUJOBUM CKJaJ, JeCMiJliEBUX BOJOPOCTeN Kap'€pHOi BOJOUMU
3aBojcbke. BuznaueHo 110 TakcoHiB, 3 HUX 16 Breplie HaBOAUTHCA JJi YKpalHU.

BucHoOBKM. BojjoliMa 3aBo/iCbKe € YHIKaJIbHUM JIOKQJIITETOM Pi3HOMaHITTH AeCMi/lieBUX BOLOPOCTEN, B MeXKax
SKOTO KiJbKiCTh BH3HadYeHUX TakcoHiB (110 TakcoHiB - 11,4 % duopu JecMmifieBux YKpaiHM), Ta 4yacTKa B HHX
3HalieHUx Brepiue Jus Ykpainu (16 3 110 TakconiB - 1,65 % ¢Juiopu pecMiziieBux YKpaiHH) € HaZI3BUYAUHOIO 1 15
BO/JI0MMa 3aC/IyrOBY€E Ha yBary Ta OXOPOHY.

Kirwo4yoBi cioBa: pecmigieBi Bomopocti, UepHiriBcbke [losticcs, kap’epHi BomoiiMu, «rapsiya TepPUTOPis»
6iopisHOMaHITTA

high silicon dioxide content used for the glass
. . industry. Zavodske originally was used for
Zavodske (Fig. 1) is one of the smallest extraction of the clay for the needs of the local

water bodies in the group of man-made quarry brick-making plant in the period from the
ponds, known as «Blue Lakes». Originally these middle to the end of the last century.

ponds were quarries for extracting sand with

Introduction

Fig. 1. Photograph of the quarry pond Zavodske (June)

The area of the pond is 8625 m2, the depth and region, Ukraine (N 51°96'3"; E 31°18'6")
is 1.5-2m. It is located at the distance of among the massif of pine and oak-pine forests
200 meters to the east from Zavodske village, (see Figure 2).

Dobryana village community, Chernihiv district

10



Biota. Human. Technology. 2024. No 3

Electronic edition

ZavodskeVillage

Fig. 2 The map of location of the quarry pond Zavodske
(taken from Google Maps; https://www.google.com/maps)

Our study is the first investigation of the
species composition of desmids of Zavodske quarry
pond. The first publication referring to this pond
was in 2020 (Shyndanovina, 2020), the next one
was issued in 2023 (Shyndanovina & Lukash,
2023). Both these publications were describing
new for Ukraine and rare and extremely rare for
Europe desmid taxa. One of the described
species, Pleurotaenium simplicissimum Groénblad
1920, was considered close to extinction
(Stastny, 2009).

Samples were taken during 2018-2022,
and 22 samples were collected in total. The
results of this study are presented in the form of
the taxonomic list with 35 plates of microphoto-
graphs providing characteristic illustrations of
the newly found and some other taxa. Dimen-
sions of every illustrated taxon are also indicated.

Materials and methods

The samples were examined as alive and
fixed with 4 % formalin for further examination.
Water chemical variables (pH and electrical
conductivity) were determined by H&M COM-
100 and H&M PH-200 portable multimeters.
Microscopic examination of the samples was
carried out using light microscopes Olympus
BX-51 (samples 2018-2021) and Zeiss Imager
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A2 (samples 2021-2022). Photographs are
taken with Canon Rebel XS and Canon R6
cameras.

The locality and the chemical variables of
the algae habitat are described in detail in
(Shyndanovina & Lukash, 2023). Here is a short
resume provided for the convenience of the
readers.

The hydrochemical parameters of the
algae habitat are: pH: 7.5-7.7; EC: 36-38 pS.cm;
ion concentrations (mg/L) NOs3: 0.017; NHas*:
0.018; P0O43-: 9.283; Cu?*: 0.057; Zn2*: 0.036,
Fe(2+3+): 0.016; Mn2+: 0.263.

Main literature used for identification:
Palamar-Mordvintseva (1986, 2005), Desmidia-
ceenflora von Osterreich (Lenzenweger, 1999),
Desmids of the Lowlands (Coesel & Meesters,
2007).

Results and Discussion

The taxonomic list of the discovered
desmid algae of the quarry pond Zavodske is
presented in Table 1. There were identified 110
taxa of desmids in total. Sixteen of 110 taxa
(14,5 %) are new for desmidioflora of Ukraine.
Newly found taxa of desmids represent 1,65 %
of the total number of taxa of desmids found in
Ukraine.
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Table 1
Taxonomic list of Desmidiales (Zygnematophyceae, Streptophyta)
in the quarry pond Zavodske
Name Author N
of figure
Desmidiales Bessey
A) | Closteriaceae Bessey
I) Closterium Nitzsch ex Ralfs
1 | Closterium acerosum Ehrenberg ex Ralfs 1848
2 | Closterium dianae Ehrenberg ex Ralfs 1848
3 | Closterium rostratum Ehrenberg ex Ralfs 1848
4 | Closterium striolatum Ehrenberg ex Ralfs 1848
B) | Desmidiaceae Ralfs
I) Actinotaenium (Négeli) Teiling
1 | Actinotaenium capax (Joshua) Teiling 1954
2 | Actinotaenium clevei (P.Lundell) Teiling 1954
3 | Actinotaenium cucurbita (Brébisson ex Ralfs) Teiling 1954
4 | Actinotaenium americanum * (West & G.S. West) Coesel &
Meesters 2023 3
5 | Actinotaenium perminutum * (G.S.West) Teiling 1954 3
6 | Actinotaenium turgidum (Ralfs) Teiling 1954
7 | Actinotaenium wollei (W. & G.S.West) Teiling 1954
II) | Cosmarium Corda ex Ralfs
1 | Cosmarium alpestre * J.Roy & Bisset 1893 4
2 | Cosmarium amoenum Brébisson ex Ralfs 1848
3 | Cosmarium binum Nordstedt 1880 5
4 | Cosmarium bireme Nordstedt 1870 6
5 | Cosmarium blyttii Wille 1880
6 | Cosmarium beckii Gutwinski 1897
7 | Cosmarium botrytis var. botrytis Meneghini ex Ralfs 1848 7,8
8 | Cosmarium botrytis var. tumidum Wolle 1884 8
9 | Cosmarium brebissonii Ralfs 1848
10 | Cosmarium connatum Ralfs 1848
11 | Cosmarium contractum Kirchner 1878 9
12 | Cosmarium neodepressum G.J.P.Ramos & C.W.N.Moura
2020 10
13 | Cosmarium difficile Liitkemiiller 1892 11
14 | Cosmarium formosulum Hoff 1888
15 | Cosmarium gibberulum * Liitkemiiller 1910 12
16 | Cosmarium hornavanense Gutwinski 1909 13
17 | Cosmarium humile Nordstedt ex De Toni 1889 14
18 | Cosmarium impressulum Elfving 1881 15
19 | Cosmarium margaritatum (P.Lundell) ].Roy & Bisset 1886 16
20 | Cosmarium margaritiferum Meneghini ex Ralfs 1848 17
21 | Cosmarium meneghinii Brébisson ex Ralfs 1848
22 | Cosmarium moniliforme Ralfs 1848 18
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Ne
Name Author S
23 | Cosmarium obsoletum (Hantzsch) Reinsch 1867
24 | Cosmarium obtusatum (Schmidle) Schmidle 1898 19
25 | Cosmarium phaseolus var. notatum * (Nordstedt) Coesel 1991 20
26 | Cosmarium ordinatum * (Borgesen) West & G.S.West
1896 21
27 | Cosmarium pachydermum P.Lundell 1871 22,23
28 | Cosmarium perforatum P.Lundell 1871 24
29 | Cosmarium porteanum W.Archer 1860
30 | Cosmarium pseudamoenum Wille 1884
31 | Cosmarium pseudoconnatum Nordstedt 1869
32 | Cosmarium pseudoornatum * B.Eichler & Gutwinski 1894 25
33 | Cosmarium pseudoprotuberans var.
pseudoprotuberans Kirchner 1878 26
34 | Cosmarium pseudoprotuberans var. (Raciborski) Krieger & Gerloff
saxonicum * 1965 27
35 | Cosmarium pseudoprotuberans var.
sulcatum * (Nordstedt) Coesel 1991 28
36 | Cosmarium punctulatum Brébisson 1856
37 | Cosmarium pygmaeum W.Archer 1864
38 | Cosmarium quadratum Ralfs ex Ralfs 1848
39 | Cosmarium quadrum P.Lundell 1871
40 | Cosmarium rectangulare var. hexagonu
m West & G.S.West 1908
41 | Cosmarium regnellii Wille 1884
42 | Cosmarium reniforme (Ralfs) W.Archer 1874
43 | Cosmarium reniforme var. compressum | Nordstedt 1887
44 | Cosmarium retusiforme (Wille) Gutwinski 1892
45 | Cosmarium retusiforme var.
incrassatum Gutwinski 1890
46 | Cosmarium simplicius * (W. & G.S5.West) Gronblad 1931 29
47 | Cosmarium striolatum (Nageli) W.Archer 1861
48 | Cosmarium taxichondriforme B.Eichler & Gutwinski 1894
49 | Cosmarium tetraophthalmum Brébisson ex Ralfs 1848
50 | Cosmarium tutum * Shyndanovina 2020 30
51 | Cosmarium thwaitesii Ralfs 1848
52 | Cosmarium undulatum Corda ex Ralfs 1848
III) | Desmidium C.Agardh ex Ralfs
1 | Desmidium swartzii C.Agardh ex Ralfs 1848
IV) | Euastrum Ehrenberg ex Ralfs
1 | Euastrum ansatum Ehrenberg ex Ralfs 1848
2 | Euastrum dubium Nageli 1849
3 | Euastrum montanum West & G.S.West 1905
4 | Euastrum turneri West 1892
5 | Euastrum verrucosum Ehrenberg ex Ralfs 1848
V) | Haplotaenium Bando
1 ‘ Haplotaenium minutum (Ralfs) Bando 1988
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Ne
Name Author
of figure
VI) | Hyalotheca Ehrenberg ex Ralfs
1 | Hyalotheca dissiliens Brébisson ex Ralfs 1848
2 | Hyalotheca mucosa Ralfs 1848
VII) | Micrasterias C.Agardh ex Ralfs
1 | Micrasterias americana Ehrenberg ex Ralfs 1848
2 | Micrasterias apiculata Meneghini ex Ralfs 1848
3 | Micrasterias crux-melitensis Ralfs 1848
4 | Micrasterias furcata C.Agardh ex Ralfs 1848
5 | Micrasterias truncata Brébisson ex Ralfs 1848
VIII) | Pleurotaenium Nageli
1 | Pleurotaenium coronatum (Ralfs) Rabenhorst 1868
2 | Pleurotaenium crenulatum (Ralfs) Rabenhorst 1868
3 | Pleurotaenium ehrenbergii (Ralfs) De Bary 1858
4 | Pleurotaenium elongatum (West) Coesel & Meesters 2023
5 | Pleurotaenium eugeneum (W.B.Turner) West & G.5.West
1904
6 | Pleurotaenium simplicissimum * Gronblad 1920
7 | Pleurotaenium trabecula Nageli 1849 31
8 | Pleurotaenium trabecula var. crassum™ | Wittrock 1872 32
9 | Pleurotaenium truncatum (Brébisson ex Ralfs) Nageli 1849
IX) | Sphaerozosma Corda ex Ralfs
1 ‘ Sphaerozosma vertebratum var. latius * | West & G.S.West 1897 33
X) Spondylosium Brébisson ex Kiitzing
1 ‘ Spondylosium luetkemuelleri Gronblad 1938
XI) | Staurastrum Meyen ex Ralfs
1 | Staurastrum avicula Brébisson 1848
2 | Staurastrum bacillare var. obesum P.Lundell 1871
3 | Staurastrum bieneanum Rabenhorst 1862
4 | Staurastrum brevispina Brébisson 1848
5 | Staurastrum cosmarioides * Nordstedt 1870 34
6 | Staurastrum dickiei Ralfs 1848
7 | Staurastrum gracile Ralfs ex Ralfs 1848
8 | Staurastrum orbiculare Meneghini ex Ralfs 1848
9 | Staurastrum tetracerum Ralfs ex Ralfs 1848
10 | Staurastrum vestitum Ralfs 1848
XII) | Staurodesmus Teiling
1 | Staurodesmus convergens (Ralfs) S.Lillieroth 1950
2 | Staurodesmus cuspidatus (Brébisson) Teiling 1967
3 | Staurodesmus dejectus (Brébisson) Teiling 1954
4 | Staurodesmus glaber (Ralfs) Teiling 1948
XIII) | Teilingia Bourrelly
1 ‘ Teilingia granulata (J.Roy & Bisset) Bourrelly 1964
XIV) | Xanthidium Ehrenberg ex Ralfs
1 | Xanthidium antilopaeum Kiitzing 1849
2 Xanthidium cristatum Brébisson ex Ralfs 1848
C) | Gonatozygaceae G.S.West
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Name Author
of figure
I) Gonatozygon De Bary
1 | Gonatozygon aculeatum * Hastings 1892 35
2 | Gonatozygon brebissonii De Bary 1858 36
3 | Gonatozygon kinahanii (W.Archer) Rabenhorst 1868 37
4 | Gonatozygon monotaenium var. Wittrock & Nordstedt 1886 38
pilosellum
D) | Peniaceae Haeckel
I) | Penium
1 | Penium margaritaceum Brébisson ex Ralfs 1848

Note: * — New for Ukrainian flora

17 out of 30 genera of desmids represented
in Ukraine (Petlovany & Tsarenko, 2015) were
found in Zavodske. The number of desmid taxa
found in Zavodske reflects 11,4 % of the total
number of the desmid taxa in Ukraine.
Gonatozygon and Pleurotaenium genera present
in Zavoske exceed 60 % of the total number of
taxa of these genera in Ukraine (see Table 2).

Consequently, Zavodske pond is rich in
desmid species and part of them which new for
Ukraine, rare and extremely rare species, not
only for Ukraine, but also for the whole Europe,
is high (see Shyndanovina & Lukash, 2023).
Therefore such «hotspot» of desmids diversity
deserves attention and conservation.

Table 2

Genera of Desmidiales (Zygnematophyceae, Streptophyta) present
in Ukraine compared to the flora of Desmidiales in Zavodske

Number of taxa in . Part of taxa in Zavodske
. Number of taxa in
Ne Genus name Ukraine (Petlovany Zovateles ol pond.of the tf)tal number of
& Tsarenko, 2015), > | taxa in Ukraine (Petlovany
pes pes & Tsarenko, 2015), %
1 Actinotaenium 20 7 35.0
2 | Bambusina 1
3 | Closterium 101 4 4.0
4 | Cosmarium 427 52 12.2
5 Cosmoastrum* 48
6 | Cosmocladium 2
7 | Cylindriastrum* 5
8 | Desmidium 10 1 10.0
9 Docidium 2
10 | Euastrum 56 5 8.9
11 | Genicularia 1
12 | Gonatozygon 6 4 66.7
13 | Haplotaenium 4 1 25.0
14 | Heimansia 2
15 | Hyalotheca 5 2 40.0
16 | Micrasterias 30 5 16.7
17 | Octacanthium 5
18 | Onychonema 3
19 | Oocardium 1
20 | Penium 6 1 16.7
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21 | Plewrotaenium | 3 | o | 2 |

29 | Triploceras | 4 | | |

Total: 969 110 11.4

Note: * — Cosmoastrum P.-M., Raphidiastrum P.-M. and Cylindriastrum P.-M. are currently
regarded as heterotypic synonyms of Staurastrum Meyen ex Ralfs (see Guiry, 2013) but traditionally
we use them for analysis and characterizations of Ukrainian desmid flora.

The illustrations of 37 taxa are presented in ~ They are presenting all new for Ukraine taxa and
36 plates of microphotographs that are all made  some other cells.
by the author of the article (see Figs.3-38).

s 20 1M

Fig. 3. Photographs A, B — Actinotaenium americanum (West & G.S. West) Coesel & Meesters 2023.
Cell dimensions: length — 53.22 ym, breadth — 20.89 pm, isthmus — 23.39 yum. Photographs
C, D - Actinotaenium perminutum (G.S.West) Teiling 1954. Cell dimensions C (D):
length —13.15 (12.05) um, breadth — 8.02 (7.19) pm, isthmus — 7.19 (6.44) pm
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Fig. 4. Photographs of Cosmarium alpestre J.Roy & Bisset 1893.

Cell dimensions A: length — 65,93 pm,
breadth — 52,96 ym,
isthmus — 50,37 pm.

Cells B, D are deformed under the cover glass.
The cell with mucilage sheath is on photograph A.
The scale of photograph A is 0,5 of this figure scale
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Fig. 5. Photographs of Cosmarium binum Nordstedt 1880.

Cell dimensions: length — 52,18 um,
breadth — 41,98 ym,
isthmus — 15,25 pm
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Fig. 6. Photographs of Cosmarium bireme Nordstedt 1870.

Cell dimensions: length — 14,43 pm,
breadth — 15,22 ym,
isthmus — 10,40 pm
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Fig. 7. Photographs of Cosmarium botrytis var. botrytis Meneghini ex Ralfs 1848. Cell dimensions:
length — 63.84 pm, breadth — 53.90 pm, isthmus — 15.48 pm, thickness — 32.60 pm

m—— 00 um

Fig. 8. Photographs of Cosmarium botrytis var. botrytis Meneghini ex Ralfs 1848 (A, B, C).
Photographs of Cosmarium botrytis var. tumidum Wolle 1884 (D, E, F).
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) um

Fig. 9. Photographs of Cosmarium contractum Kirchner 1878.

Cell dimensions A (C): length — 25.05 (24.27) pm,
breadth — 16.86 (16.66) pm,
isthmus — 4.37 (4.50) pm
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Fig. 10. Photographs of Cosmarium neodepressum G.J.P. Ramos & C.W.N. Moura 2020
(synonym: Cosmarium depressum (Néageli) P. Lundell 1871).

Cell dimensions: length — 34.65 pm,
breadth — 36.93 pm,
isthmus - 9.70 pm,
thickness — 18.80 pm
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Fig. 11. Photographs of Cosmarium difficile Liitkemiiller 1892.

Cell dimensions A (D): length — 33.33 (32.89) pm,
breadth — 26.67 (21.85) pm,
isthmus — 5.33 (5.85) pm,
thickness (B) —19.44 pm
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Figure 12. Photographs of Cosmarium gibberulum Liitkemiiller 1910.

Cell dimensions: length — 29.95 pm,
breadth — 24.80 pm,
isthmus — 9.10 pm,
thickness — 16.53 pm
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)0 um

Fig. 13. Photographs of Cosmarium hornavanense Gutwinski 1909.

Cell dimensions: length — 77.60 pm,
breadth — 59.06 pm,
isthmus — 18.71 pm
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Fig. 14. Photographs of Cosmarium humile Nordstedt ex De Toni 1889.

Cell dimensions: length —15.37 ym,
breadth —14.07 pm,
isthmus — 3.80 pm
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Fig. 15. Photographs of Cosmarium impressulum Elfving 1881.

Cell dimensions: length — 18.74 pm,
breadth —13.82 pym,
isthmus — 4.93 pm
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Fig. 16. Photographs of Cosmarium margaritatum (P. Lundell) J. Roy & Bisset 1886.

Cell dimensions: length — 65.22 pm,
breadth — 51.72 pm,
isthmus — 18.69 pm,
thickness — 34.93 pm
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Fig. 17. Photographs of Cosmarium margaritiferum Meneghini ex Ralfs 1848.

Cell dimensions: length — 52.35 pm,
breadth — 47.30 pm,
isthmus — 14.90 pm,
thickness — 34.04 pm
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Fig. 18. Photographs of Cosmarium moniliforme Ralfs 1848.

Cell dimensions: length — 25.32 pm,
breadth —15.56 pm,
isthmus —10.37 pm
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Fig. 19. Photographs of Cosmarium obtusatum (Schmidle) Schmidle 1898.
Cell dimensions: length — 42.20 um, breadth — 38.33 pm,
isthmus — 15.04 pm, thickness — 20.65 pm

Fig. 20. Photographs of Cosmarium phaseolus var. notatum (Nordstedt) Coesel 1991
(synonym: Cosmarium ocellatum var. notatum (Nordstedt) Willi Krieger & Gerloff 1962).
Cell dimensions: length — 25.70 pm, breadth — 24.31 pm,
isthmus — 6.50 pm, thickness —12.52 ym
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Fig. 21. Photographs of Cosmarium ordinatum (Borgesen) West & G.S.West 1896.

Cell dimensions: length — 22.07 pm, breadth — 21.19 pm,
isthmus — 7.63 pm, thickness —13.78 pm

Fig. 22. Photographs of Cosmarium pachydermum P.Lundell 1871.

Cell dimensions: length — 95.39 um, breadth — 74.94 ym,
isthmus — 34.07 pm, thickness — 53.17 pm
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e /() pm

Fig. 23. Photographs of Cosmarium pachydermum P. Lundell 1871.
Morphological variability of the cells
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Fig. 24. Photographs of Cosmarium perforatum P. Lundell 1871.

Cell dimensions A (C): length — 58.19 (59.82) pm,
breadth — 55.97 (58.58) pm,
isthmus — 29.47 (32.92) pm
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Fig. 25. Photographs of Cosmarium pseudoornatum B. Eichler & Gutwinski 1894.

Cell dimensions (A, B, D, G): length — 36.13 pm,
breadth — 37.11 pm,
isthmus —13.13 pm
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Fig. 26. Photographs of Cosmarium pseudoprotuberans var.
pseudoprotuberans Kirchner 1878.

Cell dimensions C: length — 36.02 pm,
breadth — 28.18 pm,
isthmus — 7.94 pm
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20 M

Fig. 27. Photographs of Cosmarium pseudoprotuberans var. saxonicum (Raciborski)
Krieger & Gerloff 1965 (synonym: Cosmarium elfvingii var. saxonicum Raciborski 1889).

Cell dimensions: length — 29.11 pm, breadth — 25.41 pm,
isthmus — 7.67 pm, thickness — 16.40 pm
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Fig. 28. Photographs of Cosmarium pseudoprotuberans var. sulcatum (Nordstedt) Coesel 1991.

Cell dimensions(A, D): length — 35.07 pm, breadth — 30.73 pm,
isthmus — 9.43 pm, thickness — 20.53 pm
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Fig. 29. Photographs of Cosmarium simplicius (W. & G.S. West) Gronblad 1931.

Cell dimensions A (C): length — 48.78 (48.88) pm,

breadth —20.79 (20.42) pm,
isthmus —16.26 (16.82) pm.

Front view with 2 pyrenoids (A, B), side view with visible one pyrenoid (C, E)
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Fig. 30. Photographs of Cosmarium tutum Shyndanovina 2020.

58.19 um,

Cell dimensions: length —

—55.97 pm,

breadth

29.47 pm,

isthmus —

thickness — 36.38 pm
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ssmmm (A, B) 40um; (C, D, E, F) 20 um

Fig. 31. Photographs of Pleurotaenium trabeculavar. trabecula Nigeli 1849.

Cell dimensions A (B): length — 462.18 (383.98) um,
breadth — 33.73 (27.80) um,
L/Br —13.7 (13.8)
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(A) 40um; (B, C, D) 20 um

Fig. 32. Photographs of Pleurotaenium trabecula var. crassum Wittrock 1872.

Cell dimensions A: length — 285.46 pm,
breadth — 34.26 pm,
L/Br - 8,3.
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Fig. 33. Photographs of Sphaerozosma vertebratum var. latius West & G.S. West 1897.

Cell dimensions: length (without processes) — 7.78 pm,
breadth — 9.83 pm, thickness — 4.13 pm
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Fig. 34. Photographs of Staurastrum cosmarioides Nordstedt 1870.

Cell dimensions: length — 85.80 ym,

breadth — 57.46 pm,
isthmus — 23.69 pm,

.64 pm

thickness — 52.71 X 54
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Fig. 35. Photographs of Gonatozygon aculeatum Hastings 1892.

Cell dimensions A (B): length —133.37 (76.21) pm,

breadth without spines and apexes — 7.55 (7.34) pm,
breadth with spines —13.81 — 14.89 pm,

apex 1-8.42 (9.71) pm,

apex 2 —8.63 (7.34) ym
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Fig. 36. Photographs of Gonatozygon brebissonii De Bary 1858.

Cell dimensions: length — 340.48 pm,
breadth in the middle — 17.36 pm,
apex 1—13.56 pm, apex 2 —14.27 pm.
Scale for B, C, D X2
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Fig. 37. Photographs of. Gonatozygon kinahanii (W.Archer) Rabenhorst 1868.

Cell dimensions: length — 340.48 pm,
breadth in the middle — 17.36 pm,
apex 1-13.56 pm,
apex 2-—14.27 pm.
Scale for B, C, D X2
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Fig. 38. Photographs of Gonatozygon monotaenium var. pilosellum Wittrock & Nordstedt 1886.

— 86.87 pm,
breadth without spines and apices — 9.42 pm,

breadth with spines — 11.47 pm,

Cell dimensions B: length

apex 2 —10.28 pm

apex 1-10.79 pm,
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Conclusions

16 new taxa of desmids from Zavodske
pond added to the Ukrainian desmidioflora, i.e.:
Actinotaenium americanum (West & G.S. West)
Coesel & Meesters 2023, Actinotaenium permi-
nutum (G.S.West) Teiling 1954, Cosmarium
alpestre ].Roy & Bisset 1893, Cosmarium
gibberulum Litkemiiller 1910, Cosmarium
phaseolus var. notatum (Nordstedt) Coesel
1991, Cosmarium ordinatum (Bgrgesen) West &
G.S. West 1896, Cosmarium pseudoornatum
B. Eichler & Gutwinski 1894, Cosmarium
pseudoprotuberans var. saxonicum (Raciborski)
Krieger & Gerloff 1965, Cosmarium simplicius
(W. & G.S.West) Gronblad 1931, Pleurotaenium
trabecula var. crassum Wittrock 1872, Sphaero-
zosma vertebratum var. latius West & G.S.West
1897, Staurastrum cosmarioides Nordstedt
1870, as well as previously published: Cosma-
rium tutum Shyndanovina 2020 (see Shyndano-
vina, 2020), and Cosmarium pseudoprotuberans
var. sulcatum (Nordstedt) Coesel 1991,
Pleurotaenium simplicissimum Gronblad 1920,
Gonatozygon aculeatum Hastings 1892 (see
Shyndanovina & Lukash, 2023).

All newly recorded and some other
interesting taxa are illustrated with micro-
photographs. This publication includes 36
figures with illustrations of 37 taxa. The
illustrations of the Ukrainian material of
desmids are scares, and this publication

®dinancyBaunns /Funding

presents the microphotographs of the Ukrainian
populations taken for the first time. This data
creates important basis for the morphological
comparison and better species delineation in a
very variable desmids with their sometimes
confusing taxonomy.

Zavodske pond is a water body with
extremely rich desmid diversity. A big part of
Zavodske desmidiaflora consists of the new for
Ukraine, rare and very rare taxa (see Shynda-
novina & Lukash, 2023). Therefore, such hotspot
of desmids diversity deserves close attention,
protection and conservation of this habitat as
part of the Ukrainian Polesie ecosystem.

The basics of the science of algae
protection (algosozology) in Ukraine were
developed by Doctor of Biological Sciences
N.V. Kondratyeva (Kondratyeva & Tsarenko,
2008). She emphasized the need to accumulate
primary information about the rare species for
the purpose of creating algological reserves and
conducting monitoring studies within them, as
well as creating appropriate search and informa-
tion systems that include previously accumu-
lated and new information (Kondratyeva &
Tsarenko, 2008).

[ am planning to prepare the scientific
substantiation for protection of Zavodske pond
as valuable locality of desmid algae i.e. creation
of a hydrological protected object «Algological
reserve Desmidian Wealth».

Lle gocnipkeHHs1 He oTpMMaJsio 30BHilIHbOro ¢giHaHcyBaHHs / This research received no

external funding.

3asBa po AocrynHicts AaHux / Data Availability Statement

Habip faHux nocTynHui 3a 3aUTOM /10 aBTopiB / Dataset available on request from the authors.

3asBa incruryniiinoi pesisiiinoi paau / Institutional Review Board Statement

He 3acTocoByeThbcs / Not applicable.

3asBa npo indopmosany 3roay / Informed Consent Statement

He 3actocoByeTbcs / Not applicable.

References

Coesel, P. F. M., & Meesters, K. ]. (2007). Desmids of the Lowlands Mesotaeniaceae and Desmidaceae of

the European Lowlands. KNNV Publishing.

48



Biota. Human. Technology. 2024. No 3 Electronic edition

Guiry, M. D. (2013). Taxonomy and nomenclature of the Conjugatophyceae (=Zygnematophyceae).
Algae. An International Journal of Algal Research, 28, 1-29.

Kondratueva, N. V., & Tsarenko, P. M. (Eds.) (2008). Fundamentals of Algosozology. Akadem-
periodyka.

OcHoBH anbroco3soJiorii / noa pea. H.B. Konapatbesa, [1.M. [Jlapenko. KuiB: «Akagemnepioguka», 2008. 480 c.

Lenzenweger, R. (1999). Desmidiaceenflora von Osterreich, Teil 3. - In: Cramer, ]. (ed.). Bibliotheca
Phycologica, 104. Gebriider Borntraeger Verlagsbuchhandlung.

Palamar-Mordvintseva, G. M. (1986). Conjugates - Conjugatophyceae. Part 2. Desmids - Desmidiales.
In: Identification manual of the freshwater algae of Ukrainian RSR. (Issue VIII Part 2). Naukova Dumka.
(in Ukrainian).
[Tanamap-MopaBuHiieBa ['M. BUsHauHUK NpiCHOBOAHUX BoJopocTel YKpaiHncbkoi PCP, Bum. 8. Kon'toratu -
Conjugatophyceae. Y. 2. lecmigieBi - Desmidiales / Bigmn. pen. M.M. l'onnep6ax. Kuis: Hayk. agymka, 1986. 320 c.

Palamar-Mordvintseva, G. M. (2005). Flora of algae in continental water bodies of Ukraine. Desmid

algae. Part 2: Desmidiaceae. Akademperiodica. (in Ukrainian).
[Tanamap-MopaBuHiieBa I'M. ®Jiopa BogopocTell KOHTUHEHTAJIbHUX BOJOWM YKpainu: JlecMiziieBi BoJopocCTi.
Bun. 1, 4. 2 Desmidiaceae. KuiB: Akagemnepioguka, 2005. 578 c.

Petlovany, O. A.,, & Tsarenko, P. M. (2015). Desmidiales. In P.M. Tsarenko, S.P. Wasser, & E. Nevo (Eds.),
Algae of Ukraine: diversity, nomenclature, taxonomy, ecology and geography. Volume 4: Charophyta.
(pp- 61-448). Ruggell: Koeltz Scientific Books.

Shyndanovina, 1. (2020). Cosmarium tutum nom. nov. a new name for Cosmarium perforatum var.
skujae (Charophyta, Desmidiaceae), a rare taxon newly found in Ukraine. Phytotaxa, 461(4), 243-
253. https://doi.org/10.11646/phytotaxa.461.4.2

Shyndanovina, I. & Lukash, O. (2023). New European locality of three rare taxa (Zygnematophyceae,
Streptophyta): Cosmarium pseudoprotuberans var. sulcatum (Nordstedt) Coesel, Gonatozygon
aculeatum W.N. Hastings and Pleurotaenium simplicissimum Gronblad. Ecological Questions, 34(4),
1-14. http://dx.doi.org/10.12775/EQ.2023.047

Stastny, ]. (2009). The desmids of the Swamp Nature Reserve and a small neighbouring bog: species

composition and ecological condition of both sites. Fottea, 9(1), 135-148. https://doi.org/10.5507 /fot.
2009.012.

Received: 11.11.2024. Accepted: 09.12.2024. Published: 30.12.2024.

Bu MoXKeTe UTYBATH [0 CTAaTTIO TaK:

Shyndanovina I. Desmidiales (Zygnematophyceae,
Streptophyta) of the quarry pond Zavodske - a
hotspot of desmids diversity in Chernihiv
Polesie, Ukraine. Biota. Human. Technology. 2024.
Ne3. C. 9-49.

Cite this article in APA style as:

Shyndanovina, I. (2024). Desmidiales (Zygne-
matophyceae, Streptophyta) of the quarry pond
Zavodske - a hotspot of desmids diversity in
Chernihiv Polesie, Ukraine. Biota. Human.
Technology, 3, 9-49.

Information about the author:

Shyndanovina L. [in Ukrainian: lllunaanoBina L], PhD student, email: i.shindanovina@gmail.com
ORCID: 0000-0002-5683-4894  Scopus-Author ID: 57219437858

Department of Ecology, Geography and Environmental Management,

T.H. Shevchenko National University «Chernihiv Colehium»

53 Hetmana Polubotka Street, Chernihiv, 14013, Ukraine

49



