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Abstract. This paper provides data on the hydrological Bydrochemical parameters of the
Vakh River in the Middle Ob region. In 2005-2008 have identified 404 taxonomic units
represented by 463 species, types and forms o aigdonging to 140 genera, 52 families, 13
classes and 7 divisions. 386 species were ideshtifie the first time, 141 taxa were identified
as rare and 22 taxa as new for Western Siberiadihgadivisions, Bacillariophyta and
Chlorophyta make up for 78.9% of total phytoplankton diversifyanobacteria, Chrysophyta
and Euglenophytadorm a community of 88 taxonomic units having akdower than genus
level, and represent 19.0% of the total number. fldral role of Xanthophytaand Dinophyta

is insignificant (2.1%). The main structure-formisgecies are 14: vegetating throughout the
year (ulacoseira italica, Asterionella formogasummer taxa Microcystis aeruginosa,
Melosira varians, Aulacoseira granulata, Pandorimerum,Pediastrum boryanum, P. duplex,
Lacunastrum gracillimum, Scenedesmus quadricaudad summer-autumnMcrocystis
pulverea, Tabellaria fenestrata, T. flocculosa, Miesphaeriurrpulchellun). The Vakh River
demonstrates specific characteristics of borealifig waterways. The northern composition is
represented in a big rate of families (44.2%) aedega (109 77.9) with one to three species.
The richest gener&losterium(31 taxa),Eunotia (27 taxa),Pinnularia (22 taxa),Desmidium
(11 taxa) and the familpesmidiacead45 taxa) ensure diversity of phytoplankton. Ecatab
and geographical analysis demonstrates predominariceosmopolitan algae (56.6%).
Plankton represents 44.7% of all algae, oligogaloi@8.8% and indifferent algae — 36.7%.
Water meets the requirements famezosaprobian pollution zone, class of satisfggparity

(11l class).

1. Introduction

First findings about phytoplankton in the Vah Riwdate back to 2001 (Naumenko, 2001). The
findings rely on the materials collected in theuasy of the river (June 1981-1985 and July 198@) an
present 105 species of algae belonging to 5 grdupgher researches conducted in the area of Middle
Taiga Vakh River allowed us to identify more tym#splankton, which we added to the list. Among
newly discovered types Btelexomonas dichotomuack (Safonova, Shaulo, 2006). The research for
the phytoplankton in the Vakh River may be calledgimentary, however, it is still immensely
valuable for one of the major oil producing regiofifie main objective of the study is to assess
floristic and saprobiological characteristics ofyf@plankton in the Vakh River. Specific objectives
are to establish diversity of plankton algae in Wekh River and to give taxonomic, ecological,
geographical and saprobiological characteristidgheéghytoplankton in the area.
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2. Materialsand methods

2.1.Study area

The Vakh River is a deep river in Western Sibaiaight-bank tributary of the Ob River, flowing in
the forest area of Khanty-Mansiysk Autonomous Aleeated in latitudinal, East-West direction,
roughly on the 61st parallel. The flatness of theagalong with height differences from 170 to 32
meters above the sea level) defines the Rivertsidsity index of 3-4. The Vakh River is the
mainstream river in the Nizhnevartovsk Region valymmetric basin, mainly right-bank prevalence.
The wetland areas in the river amount to 60-80%,diainage area covers over 76 thousand square
kilometers, the average annual runoff ranges frdih b 632 cubic meters. The runoff mostly
attributes to snow melting, which amounts to 65%tled annual runoff. Its 30% attributes to
groundwater and 5% - to rain. The seasonal flondke River basin last from 2 to 2.5 months; the
water level during springtime rises up to 7.5 — ®&ers compared to wintertime and the peak is in
the middle of June (Beirom, 1975). The climate i watercourse basin is continental with brief
interseason period; summer season lasts for 95 (@®isom, 1975). The observations allow us to
conclude the following: (1) the rivers remain coetply frozen for 178-222 days; (2) the maximum
ice thickness is 71 centimeters; (3) the snow hdgy0 centimeters. The river shifts to the summer
conditions in the first part of June. The water penature reaches +21°occasionally it is +26 by

the end of July and it drops to €4n the last decade of October. The critical drefoty +0.2T is
generally observed in the end of October — begmoirNovember.

The Vakh River is 964 kilometers (Beirom, 1975)eTwidth of the river varies from just several
meters near the river head and 600 meters aroenestinary; its depth is around 19 meters, the speed
is 0.3 — 1.1 m/s, the coastline height in somegdas over 40 meters. According to its morphometric
hydrologic and hydrochemical characteristics, therris divided into three areas — upstream,
middlestream and downstream.

The chemical composition of the water is hydrocadted with mineralization reaching 13 - 88
mg/L. The water is soft, its hardness amounts Fondg/L (Alekin, 1953). The total amount of ions
does not exceed 93.4 mg/L (Beirom, 1975). The VRiker had demonstrated low water transparency
during all the years of study (2005-2008). In tleeiqd between March and October it varies between
12 and 33 cm and pH value ranges from 5.3 to &&.degree of peat formation determines high algal
blooming and high iron amount. The Khanty-Mansiy&gional Centre for Hydrometeorology and
Environment Monitoring established that in the pérof 2005-2007 there were high levels of algal
blooming ranging 35 — 196 degrees, BOD was 0.18-mg/L and the amount of iron was 0.3 — 9
mg/L.

2.2.Collected material
Seven hundred and twenty-three phytoplankton sanpt#lected along the Vakh River from 2005 to
2008 (during all seasons), were used for the study.

The phytoplankton was collected using routing meéthand stationary method. It was collected in
one liter containers along the river (left banghtibank and the middle of the river) at the deyth0
cm. The process followed all the proper methodsragdirements for sample material collection and
processing (Fjodorov, 1979; Guidelines...1981; Algha@89). Other measurements needed for the
study were taken: width, depth, speed of the wiker. A surface bucket thermometer was used for
measuring the temperature on the surface. Thep@amscy was estimated via Secchi disk; pH values
were measured with a portable pH-tester “pHs ca'WP

The observations were conducted in the area @&géllKorliki and Laryak (upstream Vakh River),
village Vakhovsk (middlestream Vakh River), andtte area of ferry crossing (downstream) during
the year. The samples were taken three times pethnio three places: right and left banks and eentr
of the streambed (Figure 1).
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Figure 1. Map of stationary (1-4) and rout (I-XI) water samglpoints on the Vakh River.

Sedimentation was used to determine the amountIgdlogical material. The qualitative
composition of the samples was determined using-sbaped net and gauze No. 76.

All observations were performed on living or fixad4% solution of formalin material. All algae
were studied under microscopes “Amplival” (Carl £i Jena) and «Mikmed-5» (Lomo, St.
Petersburg) with manifold increase of 640 — 160@.pMbcessed the samples to eliminate protoplast of
cells (Zabelina, Kiselev et al., 1951; Algae, 1989)establish what species the diatoms belong to.
Cleaned diatom valves were mounted into Canadatalgith refractive index of 1.68 (Elyashev,
1957).

We referred to generally recognized national amdifm field guides and guide books on algology
to identify the collected samples. In the systemptisitioning of algae we accounted for changes and
revisions for Cyanophyta (Kondratyeva, 1972; 197%31; 1984), Chlorococcales (Tsarenko, 1990;
2005), Pediastrum, Scenedesmii$egemald, 2000) and Desmidiales (Palamar-Moesewa, 1982).
The following field guides were used to identifyatims (Gollerbakh..., 1951; Lange-Bertalot, 2001;
Krammer.., 2000; 2002; 2003). Floristic compositaralysis was conducted with the use of systems
proposed by Russian diatomologists Glezer Z.1.aiéaa N.1., Makarova I.V. et al. (Diatoms..., 1988)
with account for recent revisions diulacoseira, Fragilaria, Diatoma, Achnanthes, Naw&
Pinnularia, Cymbella, Gomphonema, Eunof{Bukhtiarova, Round, 1996; Genka, Bondarenko,
Schur..., 2011; Kharitonov, Genkal..., 2012, Dorofejlklikovsky..., 2012). “Biodiversity of algae
indicators” field guide was used to conduct ecalabanalysis (Barinova et al., 2006). The data is
presented in the tables (Table 1-4).

3. Resultsand discussions

We identified 404 taxonomic units represented by dfecies, varieties and forms of algae, belonging
to 140 genera, 51 families, 13 classes and 7 divés{Table 5). Chlorophyta has the biggest number
of species - 40.1 %; it is followed by Bacillarigpa — 38.9%; Chrysophyta — 7.0%; Cyanophyta —
5.9%; Euglenophyta — 5.9%. Xanthophyta and Dinaplegimprise 2.2 % (Table 1).

In order to give a full and precise overview of ghlankton algae in the Vakh River, the author
assesses floristic characteristics at the leveéhfofispecific taxonomic units (further: IST) incind
type-species.

Chlorophyta and Bacillariophyta make up speciespusition of phytoplankton in the Vakh River
and comprise 78.9% of total IST plankton. It is thionoting that it is not only Bacillariophyta that
plays an important part in the composition of ppjaokton of the Vakh River, but also Chlorophyta.
Their share is almost equal to 39.4% for Bacillgiyta and 39.5% for Chlorophyta. Bacillariophyta
usually dominates over other algal divisions ine8idn rivers. This observation is confirmed by the
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composition of the Ob River (Naumenko, 1996) amdtitoutaries (Naumenko, 1985, 1991, 1998),
Viluy (Remigaylo, 1995), Molodo (Gabyshev, 1999)zihyaya Kolyma (Kopyrina, 2009) etc.

Table 1. Systematic composition of plankton algae in th&h/River.

Number of Share, Number of specific and intraspecific Share,

Division species % taxonomic units %
Cyanophyta 24 5.9 31 6.7
(Cyanobacteria)

Chrysophyta 28 7.0 31 6.7
Bacillariophyta 157 38.9 182 39.4
Euglenophyta 24 5.9 26 5.6
Xanthophyta 7 1.7 7 15
Dinophyta 2 0.5 3 0.6
Chlorophyta 162 40.1 183 39.5

Total: 404 100 463 100

The first five classes in ranking were found toampass 407 algae, which represent 87.9% of the
total plankton found. The most numerous is Pengtogae with 171 IST. Its share in the total
number of found algae is 36.9%. Pennatophyceaeliswied by Chlorophyceae — 103 (22.2%),
Conjugatopyceae — 76 (16.4%), Chrysophyceae — 3P4)6 Euglenophyceae — 26 (5.6 %). The
amount of IST ranges from 1 to 17 in the remairfirgjasses.

The top ten families contain more than half of tHentified algae taking the leading role in
formation of algae in the River. 276 IST (57.3 %@revdetermined in Bacillariophyta and Chlorophyta
leading families. It emphasizes their leading lial@lgae composition of the river. Euglenophyta and
Chrysophyta are leading families and comprise 2B 8) and 14 (4.4 %) respectively, leading the
research to the conclusion that these familiesraportant for the phytoplankton of the river (Table
2).

Table 2. Leading families of phytoplankton of the Vakh River

Number of specific and intraspecific taxonomic

Rank Family units Number of
genera
absolute number share, %
1 Naviculaceae 64 21.2 17
2 Desmidiaceae 45 14.9 13
3 Scenedesmaceae 43 14.2 8
4 Closteriaceae 31 10.3 1
5 Eunotiaceae 27 8.9 1
6 Euglenaceae 26 8.6 5
7 Fragilariaceae 21 7.0 6
8 Selenastraceae 16 5.3 7
9 Surirellaceae 15 5.0 3
10 Dinobryaceae 14 4.6 2
Total: 302 65.5 63

Other families contain one third (166) of the idiéetl algae which comprises 34.5%. They are
presented in the descended order: HydrodictyacEgakonomic units ranking lower than genus),
Cymbellaceae (11), Chrysococcaceae (10), Microdgstae (8), Gomphonemataceae, Oocystaceae,
Achnanthaceae, Nitzschiaceae (each 7), Anabaenatzmastraceae and Synuraceae (each 6),
Stephanodiscaceae and Diatomaceae (each 5), @s@lmae, Aulacoseiraceae, Chlorellaceae,
Tabellariaceae and Pleurochloridaceae (each 4).
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The most represented are 12 genera that encomp#@8$ 4f the plankton algae (Table 3).

Table 3. Leading genera of phytoplankton of the Vakh Ri@sed on the number of taxonomic
units lower than genus).

Rank Genus Taxonomic units lower than genu%o of the total number of algae
1 Closterium 31 7.0
2 Eunotia 27 5.8
3 Pinnularia 22 4.8
4 Scenedesmus 17 3.6
5 Dinobryon 13 2.8
6 Surirella 12 2.5
7-9 Navicula 11 2.3
7-9 Desmodesmus 11 2.3
7-9 Staurastrum 11 2.3
10-12 Fragilaria 10 2.2
10-12 Trachelomonas 10 2.2
10-12 Cosmarium 10 2.2
Total: 12 185 40.0

Genera at the top of the list each contain fronbia310 taxonomic units ranking lower than genera.
Genera are presented in the descending oRtemcus Kephyrion— 9 IST eachPediastrum— 8;
Microcystis— 7; AnabaenaUlnaria, GomphonemgaNitzschiaand Staurodesmus 6 eachStauroneis
and Tetrastrum — 5 each; Cyclotella Aulacogira, Planothidium Cymbella Cymbopleura
Monoraphidium CoelastrumLagerheimia— 4 each.

109 genera (77.9% of all genera) are species-ddus. entails that the largest part of the whole
flora in the Vakh River is represented by small ants of genera and families. It means that
phytoplankton of the river is allochotonic and emgiies the complexity of historical development of
the species and plankton in the river.

In general, the distribution of families and genémathe phytoplankton of the Vakh River
corresponds to the taxonomic spectrum of the norttflowing water bodies (Getsen, 1985;
Vasilyeva, 1989; Vorobjeva, 1995; Naumenko, 198®6).

There are twenty-five genera that are only pregerdne of the river areas and can be called
specific to those area€oelosphaeriumNosto¢ Rivularia, PlectonemaChromuling Mallomonas
MayamaeaAchanthesRhoicosphenigPseudostaurastrunCentritractus Characiopsis Katodinium
Ankyra Hydrodictyon Golenkiniopsis Micractinium, Dictyosphaerium Radiococcus Franceiag
Pseudodidimocystifleurotaenium Raphidiastrum Pachyphoriumand Bambusina Among the rare
genera are ones that are known to be generally foaréiberian water bodiedRaphidiastrum
GolenkiniopsisMicractinium, Franceig Didymocystisetc.

There are 91 genera (65% of all the genera predemglop in all parts of the river. It implies that
the ecological conditions are similar along the lehtver current in the latitudinal direction.

There are 190 taxonomic units (41.0 % of all) ragkower genus similar for all the river parts, of
them diatoms are 83, Chlorophyta — 77, Cyanobacteri3, Chrysophyta — 9, Euglenophyta — 6,
Xanthophyceae and Dinophyta 1 each. The majorith@de algae play an important role in structural
composition of algae communities and are functionatleus of the water stream. There are
dominating species that develop all year around raathtain high populationAulacoseira italica
Asterionella formosagrowing in the summer perioiicrocystis aeruginosaMelosira varians
Aulacoseira granulata Pandorina morum Pediastrum boryanumP. biradiatum Lacunastrum
gracillimum, Scenedesmupiadricaudaand in summer — fall perioflicrocystis pulvereaTabellaria
fenestrata 7. flocculosa Mucidosphaerium pulchellurfSkorobogatova, 2012Aulacoseira italica
has the biggest coenotic value (Skorobogatova,)2010
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The abundance of specigsinotig Closterium Pinnularia and family Desmidiacea is a specific
characteristic of the Vakh River and algal for Treega wetlands in Western Siberia. They develop in
waters with low amount of salts and low acid reat&nd form “boggy complex” which takes 27% of
the whole composition. The valves &unotia bilunaris E. monodon E. praeruptaand their
variations,E. undulataandE. neosibiricaare frequent in the samples. There are 9 reprasesd of
these species that can be classified as rare (N&am&korobogatova, 2009). Representatives of
Closteriumspecies grow in the Vakh River from the first di@f June until middle of October with
maximum species diversity appearing in the firstadke of September. 5 taxonomic units of
Closteriumspecies that have not been determined earlidieifviddle Taiga were identified in the
Vakh River phytoplankton (Skorobogatova, Naumerg@)9). Desmidiales have a rich composition
but are not evenly distributed along the river flamd do not have high populations.

The Vakh River flora proportions, ratio of numbégenera and species to one family, is 1:2.7:9.1.
The richness in genera along the stream is 3.3reThave been identified 141 specific taxonomic
units; the coefficient of algae specificity of gemés relatively low — 17.9%, the specificity ofesjpes
is considerably higher — 30.5%. The class of Ccatjophyceae demonstrates the highest specificity.

In the upstream of the Vakh River 255 species, gyped forms of algae from 7 divisions, 41
families and 105 genera were found (Table 4).

Table 4. Systematic division of plankton algae in correatwith the River part.

Upstream Middlestream Downstream
Division Number Qf Number Qf Number Qf
taxonomic % taxonomic % taxonomic %
units units units
Cyanophyta 15 5.8 18 5.7 30 7.4
(Cyanobacteria)
Chrysophyta 18 7.1 17 5.4 24 5.9
Bacillariophyta 106 41.6 129 41.0 165 40.4
Euglenophyta 7 2.7 11 3.5 25 6.1
Xanthophyta 4 1.6 3 0.9 4 1.0
Dinophyta 2 0.8 1 0.3 3 0.7
Chlorophyta 103 40.4 136 43.2 157 38.5
Total: 255 100 315 100 408 100

The leading families of the phytoplankton spectminthe Vakh River upstream are Naviculaceae
(34 specific and infraspecific taxonomic units)eBedesmaceae (33), Eunotiaceae (21), Desmidiaceae
(17), Closteriaceae (12), Dinobryaceae (11), Hyidtgdceae (10). Five genera are distinguished
based on the diversity of algdeunotia (21 species, types and form§enedesmugl3), Pinnularia
and Closterium (12 each),Dinobryon (10 IST). They encompass almost one third of theles
phytoplankton composition of the upstream Vakh R{26.7 %).

The coefficient of algae specificity of genera ig%, the specificity of species is 7.8%. The flora
proportions of the upstream area are 1:2.5:6.2ith@ess of genera is 2.4.

The middle stream of the river hosts 315 specigsd and forms made up of 110 genera, 50
families, 7 divisions. The top five families are Waulaceae (48 taxonomic units ranking lower than
genera), Scenedesmaceae and Desmidiaceae (33 Gadigriaceae (25) and Eunotiaceae (23). In
total, it makes up 51.4% of all identified. It isyportant to emphasize the leading position of the
Chlorophyta (91 IST) and diatoms (71 IST). The iegdjenera of phytoplankton have 29.8% IST of
all identified in the middle stream are&losterium (24 1IST), Eunotia (23), Pinnularia (16),
Scenedesmy4 3), DinobryonandCosmarium(9 each).

The coefficient of algae specificity of genera i§%, the specificity of species is 8.9%. The
phytoplankton proportions of the middlestream asel2.2:6.3; the richness of genera is 2.8.
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The estuarial part of the river houses 408 speaifid infraspecific taxonomic units, 52 families
and 124 genera, which are 56.7% of identified pbigiokton downstream Vakh River. The families
are distributed as follows: Naviculaceae (59 IS®genedesmaceae (42), Desmidiaceae (34),
Eunotiaceae and Euglenaceae (25 eddokteriaceae (23), Fragilariaceae (21). The shiaBgatoms
in the leading families in the downstream Vakh Rige45.9%, Chlorophyta — 43.2%, Euglenophyta —
10.9%.

The most diverse in the genera composition in #nesa areEunotia (25 IST), Closterium (23),
Pinnularia (19), Scenedesmug17), Dinobryon (12), Navicula Surirella, Desmodesmusand
Trachelomonagl0 each). The listed genera consist of 33.6%l adentified in the downstream Vakh
River.

The coefficient of algae specificity of genera i8%, the specificity of species is 23.3%. The flora
proportions of the downstream are 1:2.4:7.9; tbleréss of genera is 3.3.

Therefore, the level of species diversity increafsem the upstream areas to the estuary. The
species, types and form diversity in the middleasin is of 60 representatives (19.0%) higher than in
the upstream, the diversity in the downstream i$2238%) higher than in the middle stream and 153
(37.5%) higher than in the upstream.

Diatoms and Chlorophyta, which take top two posgiofrequent lists of the leading algae for
various water bodies and regions. Depending onnistdy type and its geographical location, they
may vary in rankings and order.

Algae relations with main characteristics of thevimmment were accounted for in the study.
Identified species are not homogenious in theilaggoal composition because the phytoplankton of
the Vakh River is made up from benthos algae anting community, plankton algae of the catch
basin and river plankton itself. Ecological anadydemonstrated that plankton algae have the highest
diversity — 207 IST (44.7%). All identified planktdorms belong to seven divisions with leading
representatives from Chlorophyta. ScenedesmacezleneStraceae, Closteriaceae and others are
noted for their diversityMicrocystis aeruginosavl. pulverea Cyclotella meneghinianaAulacoseira
distans A. granulata A. italica, Ulnaria acus Asterionella formosarabellaria fenestrataPandorina
charkoviensisPediastrum boryanun. duplex Actinastrum hantzschiAcutodesmus acuminafus.
serratus S. quadricauda Desmodesmus lefevriind others belong to the plankton that grows
particularly intensively during one of the year ipds. Appearance ofMerismopedia
CoelosphaeriumRivularia, Oscillatoria, Chromuling Mallomonas Catenochrysis Strombomonas
Lepocinclis Cosmariumis singular. Benthos algae is represented in I0@X.6%), of which the
most common aréNavicula radiosg N. viridula, Hippodonta capitata Sellaphora rectangularjs
Stauroneis ancep®innularia gibba Gyrosigma acuminaturatc.

Periphyton includes 66 IST (14.3%) with more comiywoappearingFragilaria construens
Ulnaria ulna, Eunactia bilunaris E. monodonE. undulata E. praerupta E. bidensE. curtagrunowij
Cymbella naviculiformis Eucyonema minutumGomphonema acuminatyn@G. acuminatumvar.
coronatum Only one species of attache bioforms from Cyant#ya was found. It is callddyngbya
kuetzingiiand it was found only once downstream of the river

The distribution of algae in downstream, middlemtneand upstream area in correlation to the
environmental conditions is similar to the disttibn of algae in the river in general.

The algae of the River are divided into oligogalainsl mezogalobs. The oligogalobs include 365
IST (78.8%) with leading indifferent forms — 2861(8%), galofobs and galofils — 47 and 32 IST
(10.2% and 6.9%) respectivel\Chrysococcus rufescenderidion circulare var. constrictum
Neidium iridis Eunotia representative are common for soft waters of tlahvRiver. Only one
species of mezogalobSurirella ovalis was found. It was spotted in the downstream aostream.

As for pH factor, neutral algae take the lead wWiff0 IST (36.7%), 50 algae (10.8%) are
acidophile, which can be explained by fermentingmfrmarshy flood bed. Aulacoseira distans,
Tabellaria fenestrat, T. flocculosa Eunotia bilunaris E. monodonAnkistrodesmus falcatutevelop
most actively.
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The geographical distribution of algae populatingvar is important in studies of phytoplankton.
The majority of plankton is cosmopolitan, with tawonic units ranking lower than genus (56.6%),
and boreal — 71 (15.3%). Only 38 alpinoarctic taait units ranking lower than genus (8.2%) have
been identified. Stenothermal cold-loving diatof@gclotella antiqua Fragilariforma virescens
Meridion circulare Eunotia praeruptarare alpinoarctic specid®tracyclus lacustrisT. lacustrisvar.
capitata Stauroneis parvula Frustulia rhomboids, Eunotia parallela signify harsh weather
conditions.

IST are markers of water saprobity. 126 of thenoibglto -mesosaprobes, 62 to transitioning
zone. Such tendency has been noted in all rivas.p@ine richness and abundancg-ohesosaprobes
and species of transitioning zone allows the VakleRwater to have Il class of purity (satisfagtor
class).

Table 5. Systematic composition of phytoplankton in the Wakiver (U.S. — upstream river ; M.S. —
middlestream river; D.S. — downstream river; H bitet: P — plankton species, F — fouler; B —
benthonic; Ha — halobility: hb — halophobe; i —iffetent; hl — halophile; mg — mezogalobh —
oligogalobe;A — acidophilism: az — acidophile; i — indiffereat; — alkaliphile: Geo. — geographical
distribution: k — cosmopolit, aa — arctalpine, boereal;C — saprobity: x — xenosaprobe;x) — oligo-
xenosaprobe, (&) — xeno-oligosaprobey — oligosaprobe,ofp) — oligo- B-mezosaprobe o) — p-
oligosaprobe,p — B-mezosaprobe, o) — p-a-mezosaprobe,aff) — a-p-mezosaprobep — a-
mezosaprobe; p — polysaprobe, «+» — species present species not present; «?» — biographically,
biologically and georgraphically understudied spski

Ecological and geographical

Species, type, from, variation US. MS. DS characteristics
H Ha A Geo S

CYANOPHYTA (CYANOBACTERIA)

Merismopedia eleganA. Br. - -
M. punctataMeyn. -
M. tenuissimad.emm. -
Microcystis aeruginos&itz. emend. Elenk. feruginosa +
M. aeruginosd. flos-aquagWittr.) Elenk. +
M. pulverea(Wood) Forti emend. Elenk. fulverea +
M. pulveredf. incerta(Lemm.) Elenk. - -
M. pulvered. irregularis (B.-Peters.) Elenk. - -
M. pulvereaf. pulchra(Lemm.) Elenk. - -
M. grevilleif. pulchra (Kitz.) Elenk. -
Aphanothece clathrata brevis(Bachm.) Elenk. +
Gloeocapsa minutéKiitz.) Hollerb. ampl. + -
+

4+ 4+ + 4
PRSP

e T

=

Chroococcus turgudugutz.) Nag.

Coelosphaerium pusillut@oor

Gomphosphaeria aponirniitz. -
G. lacustrisChod. f.lacustris -
G. lacustrisf. compactalLemm.) Elenk. -
Anabaena constrictéScaf.) Geitl. +
A. flos-aquadLyngb.) Breb. +
A. lemmermannip. Richt. +
A. scheremetie&lenk. +
A. spiroided. contorta(Kleb.) Elenk. +
A. sphaericaBorn. et Flah. +
Aphanizomenon flos-aquék.) Ralfs +
Nostoc kihimanLemm. -
Rivularia planctoniceElenk. -
Lyngbya kuetzingiKiitz.) Schmidle - -
L. putealisMont. -
Oscillatoria limosaAg. + 4
O. limneticaLemm. + o+
Plectonema notatur8chmidle - -

+ 4+ 4+ 4+ 4+
E_.
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CHRYSOPHYTA

Chromulina rosanoffi{\Woronin) Butschli
Kephyrion bacilliformeConr.

. borealeSkuja

. circumvallatum(Schiller) Bourr.

. franceviiGus.

. incostangSehmid) Bourr.

. laticollis (Conr.) Bourr.

. mosquens&us.

. rubri-claustri Conr.

. spirale(Lack.) Conr.
Chrysococcus rufescedebs
Dinobryon bavaricummh.

D. cylindricumImh. var.cylindricum

. cylindricumvar. palustreLemm.

. divergendmh. var.divergens

. divergensvar.angulatum(Sel.) Brunnth.
. elegantissimurtKorsch.) Bourr.

. pediformglLemm.) Stein.

. sertulariaEhr.

. suecicunmLemm. varsuecicum

. suecicunvar.longispinumLemm.
. socialeEhr.

. spiralelwan.

. stokesiLemm.

Pseudokephyrion undulatissim@uherf.
Mallomonas denticulatdatv.

M. caudatalwan.

Catenochrysis hispidéPhillips) Perman
Synura petersenKorsch.

S. uvellaEhr. emend. Korsch.

S. sphagnicol&orsch.

AARAAARAARAAN

Qo000 O0OD0O0D0O00O0

Stephanodiscus hantzsc@irun.

Cyclotella antiquaw. Sm.

C. kuetzingian@ hw.

C. meneghinian&tz.

C. stelligera(Cl. & Grun.) van Hurch

Melosira variansAg.

M. undulatavar. normaniiArn.

Aulacoseira distanéEhr.) Sim. vardistans

A. alpigena(Crun.) Krammer=A. distansvar.alpigena(Grun.)
Sim.

A. granulata(Ehr.) Sim.

A. italica (Ehr.) Sim.

Fragilaria bicapitataA. Mayer

F. capucinaDesm. varcapucina= Fragilaria capucinavar.
mesolepteRabenh.

F. capucinavar. auastrica (Raben.) Rabe®ynedra
amphicephalavar.austriacaGrun.

F. construengEhr.) Grun.

F. crotonensiitt.

F.cyclopum(Brut.) L.-B. = Synedra cyclopurBrutschy

F. danica(Kutz.) L.-B. =Synedra ulnasar.danica(Kutz.) Grun.

F. leptostauror(Ehr.) Hust.

F. virescenwvar. mesoleptéSchonf.

F. virescenwar. oblongellaGrun. = Fvirescensvar. oblongella
(Grun.) Bukht.

Fragilariforma virescengRalfs) Will. & Round =Fragilaria
virescensRalfs

Pseudostaurosira brevistriatg&Crun.) Will. & Round =
Fragilaria brevistriata Grun.
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P. binodis(Ehr.) EdI. =Fragilaria construensvar.binodis(Ehr.)
Grun.

Ulnaria acus (Kutz.) Ab. =Synedra ausKiitz.

Ul. biceps(Ktz.) L.-B. =Synedra ulnaar. biceps(Kitz.)
Schénf.

Ul. delicatissimavar. angustissimgCrun.) Ab. & Sil.=Synedra
acusvar. angustissimasrun.

Ul. ulna (Nitsch.) Comp. varulna = Synedra ulngNitsch.) Ehr.
Ul. ulnavar.amphirhynchugEhr.) Ab. =Synedra ulnaar.
amphirhynchugEhr.) Grun.

Ul. ulnavar. spathulifera(Grun.) Ab. =Synedra ulnasar.
spathuliferaGrun.

Synedra rumpengr.familiaris (Kutz.) Grun.

Asterionella formos#iass.

Diatoma ehrenbergiitz. =Diatoma vulgarevar. ehrenbergii
(Kitz.) Grun.

D. tenuisKiitz= Diatoma elongatunfLyngb.) Ag.

D. vulgarisBory.

Meridion circulare(Grev.) Ag. varcirculare

M. circularevar. constrictum(Ralfs) V. H.

Tabellaria fenestratdLyngb.) Kitz.

T. flocculosaRoth) Kiitz.

Tetracyclus lacustriRalfs varlacustris

T. lacustrisvar.capitataHust.

Adlafia minusculgGrun.) L.-B. =NaviculaminusculaGrun.
Caloneis molarigGrun.) Krammer Pinnularia molarisGrun.
Cal. silicula(Ehr.) CI.

Cal. undulataGreg. Krammer . undulatavar. subundulata
Grun.

Cavinula lacustrigGreg.) Mann & Stick. Navicula lacustris
Greg.

Cav. pusigCl.) L.-B. =NaviculapusioCl.

Cosmineis pusill§Smith) Mann & Stick. NaviculapusillaW.
Sm.

Craticula ambigugEhr.) Mann =Navicula bicapitellataHust.
Cr. cuspidata(Kiitz.) Mann & Bound varcuspidataf. cuspidata
= Navicula cuspidata&itz.

Cr. cuspidataf. primigenaDipp. =Naviculacuspidataf.
primigenaDipp.

Decussata placentgEhr.) L.-B. =NaviculaplacentaEhr.
Diploneis ovalig(Hilse) Cl.

Frustulia saxonica&Raben = Frustulia rhomboidegEhr.) D. T.
F. vulgarisThw. D.T. =Frustulia rhomboide$ vulgaris Thw.
Gyrosigmaacuminatun(Kitz.) Raben. vamacuminatum

G. acuminaturmvar.gallicumGrun.

Hippodonta capitatdEhr.) L.-B., Metzeltin & Witkowski =
Naviculahungaricavar. capitataCl.

H. costulata(Grun.) L.-B., Metzeltin & Witkowski Navicula
costulataGrun.

Mayamaea atomu&itz.) L.-B= Navicula atomugNag.) Grun.

NaviculacryptocephaleKitz. var.cryptocephala

. cryptocephalavar. lata Poret. et Anissim.

. gastrunmEhr.

. gibbulaCl.

. gracilisEhr.

. oblonga(Ktz.) Kitz. =NaviculaoblongaKiitz.
. platystomdhr.

. radiosaKtz.

. reinhardtii(Grun.) Cl.

. viridula Kitz.
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Neidium affing[Ehr.) Pfitzer faffine= Neidium affingEhr.) Cl.
f. affine

N. affinef. capitatumSkv. et Meyer

N. iridis (Ehr.) Cl.= N. iridis var.amphigomphuéEhr.) V. H.
PinnulariaacrosphaeriaBreb.

P. angustgCl.) Krammer= Pinnularia mesoleptd. angustata

P. appendiculataAg.) Cl.

P. bicepsGreg = Pinnularia interruptaW. Sm. f.interrupta

P. borealisEhr.

P. brauniana(Grun.) Mills =Pinnulariabraunii var.
amphicephalgA. Mayer) Hust.

P. brebissoni{Kitz.) Raben. Pinnularia microstaurorvar.
brebissonii(Kitz.) Hust.

P. fasciata(Lagerst.) Hust.

P. gibbaEhr. var gibbaf. gibba

P. gibbaf. subundulataA. Mayer

P. gracillima Greg.

P. mesoleptgEhr.) W. Sm.

P. microstauror(Ehr.) Cl. var.microstauror= Pinnularia gibba
var.parva(Ehr.) Grun.;P. microstauronEhr). CI.

P. microstaurorvar.ambiguaMeist.

P. neomajoiKrammer= Pinnularia major(Kiitz.) Cl. var.
major; Pinnularia majorvar.lacustrisMeist.

P. interruptiformiskrammer= Pinnularia interruptaf. minor
Boye P.

P. stauroptergGrun.) Raben.

P subcapitataGreg. =P. subcapitatavar. hilseana(Janisch.) O.
Mall.

P. subgibbakrammer =Pinnularia gibbavar.linearis Hust.

P. sublinearisGrun.

P. subsolarigGrun.) CI.

P. viridis (Nitzsch.) Ehr.

Placoneis dicephaléEhr.) W. Sm. 2Naviculadicephala(Ehr.)
W. Sm.

PI. elliptica Ohtsuka =Naviculaexiguavar.elliptica Hust.
Sellaphora pupulgKitz.) Meresch= NaviculapupulaKitz.
Sel. parapupuld..-B. in L.-B.et Metz. =Naviculapupulavar.
capitataHust.

Sel. rectangulari¢Greg.) L.-B. Meresch. Naviculapupulavar.
rectangularis(Greg.) Grun.

Stauroneis acut&V. Sm.

S. ancep£hr. f.anceps

S. gracilior(Reich) Metz., L.-B= Stauroneis ancepk gracilis
(Ehr.) CI.

S. parvulaGrun.

S. phoenicenterofNitzsch.) Ehr. =Stauroneis phoenicenteron
Ehr.

Achnanthes inflatgKiitz.) Grun.

Cocconeis placentulghr. var.placentula

C. placentulavar. euglypta(Ehr.) Cl.
Planothidiumellipticum (Cl.) Edl.= Achnanthes lanceolatear.
elliptica CI.

Pl. lanceolatun{Breb.) Round et Bukht. fanceolatum =
Achnanthes lanceolat@reb.) Grun.A. lanceolatd. ventricosa
Hust.

Pl. lanceolatunf. capitata(O. Mill.) L.-B. =Achnanthes
lanceolataf.capitata(O. Mill.) Hust.

Pl. rostratum(dest.) Round et Bukht. Achnanthes lanceolata
f. rostrata (Jstr.) Hust.

Eunotia arcus€hr. =Eunotia arcusvar. bidensGrun.

E. bigibbaKitz. =E. bigibbavar.pumilaGrun.
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E. diodonEhr.

E. elegangstr.

Eunotia gracilis(Ehr.) Rabenkx Eunotia exiguaBreb.)
Rabenh. varexigua

E. variondulataNorpel-Schempp & L.-B= Eunotia exiguavar.
tridentula@str.

E. fabavar.densestriatgdstr.

E. groenlandicgGrun.) Nérpel-Schempp & L.-B. Eunotia
fallax var.gracillima Krasske

E. formicaEhr.

E. bilunaris(Ehr.) Schaar. £unotia lunaris(Ehr.) Grun.E.
lunaris var. capitataGrun.

E. mucophilgL.-B. & Norpel) L.-B. = Eunotia lunarisvar.
subarcuatgNag.) Grun.

E. monodor{Fontell) Cl., L.-B. Metz= Eunotia monodorithr.;
E. monodorvar. major (W. Sm.) Hust.

E. jemtlandicaFontell) Cl., L.-B. Metz= Eunotia monodorar.
bideng(Greg.) W. Sm.

E. parallelaEhr.

E. pectinalis(Dillw.? Kitz.) Rabenh. vapectinalis

E. undulataw. Smith; Krammer; L.-B. £Eunotia pectinalivar.
ventralis(Ehr.) Hust.E. pectinalisvar.undulataRalfs

E. paratridentulal.-B.& Kulikov. = Eunotia polydentuld&run.
E. septen&hr. = Eunoctia polyglyphisGrun.

E. praeruptaEhr.= Eunotia praeruptavar.inflata Grun.

E. bidenshr.; L.-B.; Metz. =Eunotia praeruptavar.bidens(W.
Sm.) Grun

E. curtagrunowiiNérpel— Sehempp & L.-B. = Eunotia
praeruptavar. muscicolaBoye P.

. serraEhr. = Eunotia robusteRalfs

. neosibirica L.-B.; Kulikov.; & Witrow. = Eunotialsrica ClI.
. septentrionalisJstr.

. sudeticeD. Miill. = Eunotia sudeticavar. bidensHust.

. tenella(Grun.) Hust.

. venerigKiitz.) D.T.

Rhoicosphenia curvatgitz.) Grun.

Amphora ovaliKitz. var.ovalis

A. ovalisvar.gracilis Ehr.

Cymbella aspergEhr.) Cl.

C. lanceolataEhr.) V. H.

C. naviculiformisAuersw.

C. parva(W. Sm.) Cl.

Cymbopleura amphicepha(®laegeli) Krammer €ymbella
amphicephalaNag.

Cymbop. angustat@V. Sm.) Krammer €€ymbella angustata
(W. Sm.) Cl.

Cymbop. arcticgLager.) Scmidt; Krammer; L.-B. Eymbella
cistulavar.arctica Lagerst.

Cymbop. cuspidatéKiitz.) Krammer =Cymbella cuspidata
Katz.

Eucyonema minutuifidilse) Mann= Cymbella ventricos&itz.
Gomphonema acuminatuhr. varacuminatum

G. acuminatunvar.coronatum(Ehr.) W. Sm.

G. angustunkKitz. = Gomphonema intricatundiitz.

G. olivaceuniLyngb.) Kitz. varolivaceum

G. olivaceunvar. calcareumcCl.

G. subclavatun(Kiitz.) Raben. 5omphonema longicepsr.
subclavatunGrun.

Didymosphenia geminatayngb.) M. Schmidt

Rhopalodia gibbdEhr.) O. Mill. vargibba

R. gibbavar.ventricosa(Ehr.) Grun.

Nitzschia acutddantzsch
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N. palea( Kiitz.) W. Sm.

N. forticolaGrun.

N. gracilisHantzsch

N. intermediaHantzsch

N. sublinearisHust.

Hantzschia amphioxy&hr.) Grun.
Surirella angustat&itz. var.angustata
. angustataar. constrictaHust.

. biseriataBreb. var biseriata

. biseriatavar. constrictaGrun.

. caproniiBreb.

. gracilis(W. Sm.) Grun.

. linearisW. Sm.

. grunowiiKul.; L.-B. & Witk.= Surirella linearisvar.
constricta(Ehr.) Grun.

S. ovalisBreb.

S. robusteEhr.

nununununnm

S. splendiddEhr.) Kutz. =Surirella robustavar. splendidaEhr.

S. tener&Greg.
Cymatopleura soleéBreb.) W. Sm. var. solea
C. soleavar.vulgaris Meist.

Stenopterobia intermediear. capitataFont. +
EUGLENOPHYTA
Euglena acughr. +

E. oxyurisSchmarda

Phacus acuminatugar. acuticauda(Roll) Pochm.
P. agilis Skuja

P. caudatudiibner varcaudatus

P. caudatuwvar. tenuisSwir.

P. curvicaudaSwir.

P. longicaudaEhr.) Duj.

P. monilatusvar. suecicudemm.

P. orbicularisf. communiPopova

P. pleuronecte¢Ehr.) Duj.
Trachelomonas caudat&hr.) Stein
T. fusiformisStokes

T. hispida(Perty) Stein emend. Defl.
T. intermediaDang.

T. lacustrisDrez. emend. Balech

T. planctonicaSwir. f. planctonica

T. planctonicd. oblonga(Drez.) Popova
T. pavlovskensis(Poljansk.) Popova
T. volvocinaEhr.

T. volvocinopsiSwir.
Strombomonas acuminaf&chmarda) Defl.
S. fluviatilis(Lemm.) Defl.

S. shauinslandiflLemm.) Defl.
Lepocinclis fusiformigCarter) Lemm.
L. ovum(Ehr.) Mink.

XANTHOPYTA

Isthmochloron trispinatunW. et G. S. West) Skuja

Tetraédriella spinigeréskuja +
Pseudostaurastrum hastatuyfReinsch) Chod. +
Centritractus belonophorusemm. +
Ophiocytium capitaturiVolle -
O. lagerheimiiLemm. +
Characiopsis naegel(A. Br.) Lemm. -
DINOPHYTA
Ceratium hirundinellaO.F.M.) Bergh varhirundinella +
C. hirundinellaf.gracile Bachm. +
Katodinium vorticellaStein -
CHLOROPHYTA

+ + +
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Eudorina elegan&hr.

Pandorina charkowiensikorsch.

P. morum(Mull.) Bory

Sphaerocystis planctonig¢&orsch.) Bourr.

Heleochloris pallidaKorsch.

Mychonastes jurisiHind.= Dactylosphaerium jurisiHind.
Ankyra judayi(G. M. Smith) Fott

Desmatractum induturfGeitl.) Rasch.

Hydrodictyon reticulatungL.) Lagerh.

Pediastrum angulosuifEhr.) Menegh.

P. duplexMeyen varduplex= Pediastrum biradiatunMeyen
P. duplexvar. cornutumRacib. =Pediastrum boryanumar.
cornutum(Racib.) Sulek

P. duple var.subgranulatunRac.

P. boryanum(Turp.) Menegh. vaiboryanum

P. boryanunvar.longicorneReinsch

P. brauniiWartm.

P. tetras(Ehr.) Ralfs

Pseudopediastrum kawraiskythmidle= Pediastrum
kawraiskyiSchmidle

Lacunastrungracillimum(W. & G. S. West) Manus =
Pediastrum duplexar.gracilimumW. & G. S. West
Monactinus simplegMeyen) Corda P. simplexMeyen
Golenkinia radiataChod.

Golenkiniopsis longispingKorsch.) Korsch.
Micractinium bornhemiensgCorn.) Korsch.

M. pusillumFres.

M. quadrisetum(Lemm.) G. M. Smith

Botryosphaera sudetidhemm.) Chod.
Mucidosphaeriunpulchellum(Wood) Bock, Proschold &
Krienitz = Dictyosphaerium pulchellurd/ood
Dictyosphaerium tetrachotomuhrintz

Radiococcus polycoccislind.)= Sphaerocystis polycocca;
Coenococus polycoccuéKorsch.) Hind.Korsch.
Coenococus planctonicu&orsch.

Tetraédron caudaturfCorda) Hansgirg

T. minimum(A. Br.) Hansg.

T. triangulareKorsch.

Chlorotetraedronincus (Teil.) Komarek & Kovacik
Tetraédron incugTeil.) G. M. Smith

Franceia ovalisLemm.= Franceia tenuspindorsh.
Lagerheimia ciliatalLagerh.) Chod.

L. longiseta(lLemm.)= Lagerheimia longisetéLemm.) Wille
Lagerheimia citriformigSnow) Collins

L. genevensiféChod.) Chod.

L. subsalsd.emm.

Oocystis borgeSnow

O. solitaria Wittr.

Monoraphidium arcuatuniKorsch.)= Monoraphidium
arcuatum(Korsch.) Hindak

M. contortum(Thur.) Kom.-Legn.

M. griffithii (Berk.) Kom.-Legn.

M. irregulare (G. M. Smith) Kom.-Legn.

Kirchneriella apertaTeil.

K. lunaris (Kirchn.) Méb.

K. obesaW. West) Schmidle

Raphidocelis contortéSchmidle) Marvan, Komarek, Comas
R. danubiangHind.) Marvan, Komarek, Comas
Quadrigula korschikoffikom.

Ankistrodesmus falcaty€orda) Ralfs

A. fusiformisCorda ex Korsch.

A. spiralis(Turp.) Lemm.
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Selenastrum gracil®einsch

Hyaloraphidium contortunRasch. et Korsch. vacontortum
H. contortumvar.tenuissimunkorsch.

Coelastrum astroideure-Not.

C. pulchrumSchmidle

C. microporumNag.

C. sphaericuniNag.

Actinastrum hantzschiiagerh. varhantzschii

A. hantzschiLagerh. varsubtille Wolosz.

Crucigenia fenestrat§Schmidle) Schmidle

C. quadrataMorr.

C. tetrapedigKirchn.) W. et G. S. West

Crucigeniella apiculatgdLemm.) Schmidle

Cr. irregularis (Wille) Tsarenko & John Willea irregularis
(Wille) Schmidle

Tetrastrum eleganBlayf.

T. komarekiHind.

T. staurogeniaeformgchrod.) Lemm.

T. triacanthunmKorsch.

T. triangulare(Chod.) Kom.

Pseudodidymocystis lineaforsh.)= Didymocystis lineata
Korsch.

Ps. planctonicdKorsch.) =Didymocystis planctonicKorsch.
Acutodesmus acuminat(isagerch.) Tsarenko Balwois =
Scenedesmus acuminatusgerch.) Chod.Scenedesmus

acuminatusvar.elongatugG. M. Smith) DedussScenedesmus

acuminatusvar. tortuotusSkuja

Ac. obliquuqTupr.) Heg. & Hanag.Scenedesmubliquus
(Tupr.) Kutz.

Enallax acutiformigSchréd.) Hindak. According to Hegewatd
Scenedesmus acutiforn8shrod.

Scenedesmus apiculat(W. et G. S. West) Chod.

S. armatugChod.) Chod= Scenedesmus helveticGkod.

S. arcuatugLemm.) Lemm.

S. serratugCorda) Rohline Scenedesmus denticulatves.
linearis Hansg.

S. ellipticusCorda

S. acuminatugl agerh.) Chodat Scenedesmus falcat@hod.
S. subspicatu€hod.= Scenedesmus gutwinskihod.

S. magnu$/leyen varmagnus= Scenedesmugiadricaudavar.
setosuirchn.

. magnusar. naegelii(Breb.) Tzar.

. microspina&hod.

. obtusudleyen

. semipulchelortob.

. abundangKirch.) Chod. =Scenedesmisemperviren€hod.
. quadricaudgTurp.) Breb.

Scenedesmus obligu(iBurp.) = Scenedesmus acutieyen

S. caudato-aculeolatughod.

S. circumfususiortob. varbicaudatus

Desmodesmus armat(Bhod.) Hegew vararmatus =
Scenedesmus armat@sod. vararmatus

Des. armatuwar. bicaudatugUgl.) Egew = Scenedesmus
armatusvar. bicaudatugGugl.) Chod.

Des.brasiliensigBohl.) Egew Scenedesmus brasilien&ishl.
Des. denticulatugLagerh.), Friedl et Egew Scenedesmus
denticulatud_agerh. vardenticulatus

Des.hystriXLagerh.) Hegew. Scenedesmus hysttiagerh.
Des. intermediu$Chod.) Hegew. vantermedius=
ScenedesmustermediusChod. varintermedius

Des. intermediusar acutispinugRoll) Hegew.= Scenedesmus
intermediusvar. bicaudatusHortob.

nunununun

+

+ 4+ +

++ +tF

+
+

Co+ o+ T

e+ o+

+

+ P i ? k B
+ P i ? k ?
- ? i ? k ?
+ P i i k R
+ P ? ? ? ?
+ P i i k R
+ P i i k o-i3
+ P i i k B
+ P i ? k ?
+ P i ? k )
+ P i i k ?
+ P i i k 0-3
+ P i ? k R
+ P i ? k ?
+ P i ? k o-i3
+ P i i k B
+ P i ? k )
+ P i ? k R
+ P i ? k R
+ P i ? k ?
+ P i i k B
+ P i i k )
+ P i ? k R
+ P i ? k R
+ P i ? k ?
+ P i ? k 0
+ P i ? k R
+ P i i k R
+ P i ? ? ?
+ 2 2 2 2 2
+ P i ? k 0-
+ P i i k o-i3
+ ’7 ? ’) ? ’)
+ ? i ? ? ?
+ P i i k 1
+ P i ? k 3
+ P i i k ?
+ P i i k R
+ P i ? k 0
+ P i i k ?
+ ? ? ? ? ?
+ P i ? k R
+ 2 2 2 2 2
+ ? ? ? k R
+ P i i k B
+ P ? al ? 0
+ P i i k ?
+ 2 2 2 2 2

15



WSPCC21017

IOP Publishing

IOP Conf. Series: Earth and Environmental Science 138 (2018) 012017

doi:10.1088/1755-1315/138/1/012017

Des. lefevre(Defl.) FriedletHegew = Scenedesmusfevrii

Defl.

Des. opoliensi¢Richt.) Hegew. vaopoliensis= Scenedesmus

opoliensisP. Richt varopoliensis

Des. opoliensisar. carinatus(Lemm.) Hegew. -Scenedesmus

opoliensisvar. carinatusLemm.

Des. spinosuéChod.) Hegew= ScenedesmugpinosusChod.
Ulothrix teneririmaKitz. =Ulothrix variabilis Kiitz.

Closterium abruptunf. breviusW. et G. West
. acutum(Lyngb.) Breb.

. acerosun{Schr.) Ehr. facerosum

. acerosuni. elongatum(Breb.) Kossinsk.

. aciculareTuffen West

. angustatunkitz.

dianaekhr.

. ehrenbergiMenegh.

ehrenbergivar. percrassun{Borge) Gronbl.
. gracileBreb. f.Gracile

incurvumBreb.

. jenneriRalfs

. lanceolatunkitz.

. leibleinii Kutz.

. littorale Gay

. moniliferum(Bory) Ehr. varmoniliferum
moniliferumvar.concavunKlebs
parvulumNag. f.parvulum
parvulumf. majusW. West
peracerosuniay var.peracerosum
peracerosumar.elegansG. West
pronumBreb. f.pronum

pronunt. brevius(W. West) Kossinsk

. rostratumEhr.

. setaceunkhr.

. siliquaW. et G. West

. Subulatur(Kutz.) Breb.

. tumidumJohns.

C.venusKtz. f.venus

C. venud. minusRoll

Pleurotaenium ehrenbergiBreb.) De Bary
Euastrum validunw. et G. West
Cosmoastrum orbiculargRalfs) Pal.-Mordv.
C. muticum(Breb.) Pal.-Mordv.

C. teliferum(Ralfs) Pal.-Mordv.
Raphidiastrum longispinurgBail.) Pal.-Mordv.
R. lunatum(Ralfs) Pal.-Mordv.
Staurodesmus bilnheiméRacib.) Brock
S. cuspidatugBreb.) Thom.

S. incugBreb.) Teil. varincus

S. incusvar. primigeniusTeil.

S. jaculiferugWest) Teil.

S. triangularis(Lagerh.) Teil.
Staurastrum anatinur@ooke et Wille

. aracheRalfs

. cyrtocerunBreb.

. hexacerurtEhr.) Wittr.

. gracileRalfs

. ophiuraLund.

. paradoxunMeyen

. sublongipe&. M. Smith

. subcruciatunCooke et Wills

. tetraceruniRalfs

0000000000000 000000000000000
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S. vestitunRalfs - - + P hb ? k ?
Cosmarium bioculaturBreb. + + + P hb ? k ?
C. cyclicumvar. arcticumNordst. f.arcticum - + + ? ? ? ? ?
C. impressulunklfv. + + + B hb i k 3
C. lagerheimiiGutw. - + - ? ? ? ? ?
C. punctulatunvar.subpunctulatuniNordst.) Borg. + + + P i ? k ?
C. subundulatunwille - + - ? ? ? ? ?
C. subprotumidunNordst. - + + P ? az ? ?
C. tetragonunvar. lundellii Cooke - + + ? ? ? ? ?
C. undulatumCorda varundulatum - - + ? i az k ?
C. undulatummvar.wollei West - + + P i az k ?
Pachyphorium obsolentufiantzsch) Pal.-Mordv. + - - ? ? ? ? ?
Xanthidium antilopaeurtBreb.) Kitz. - + + P i ? k 0-X
X. acanthophoruniNordst. - - + ? ? ? ? ?
Spondylosium planuigwolle) W. et G. S. West - + + P i ? aa K
S. pygmaeur{Cooke) West - + - ? ? ? ? ?
S. pulchellunArch. - + + ? ? ? ? ?
Teilingia excavatgRalfs) Bourr. + + + P i i K ?
T. granulata(Roy et Biss.) Bourr. + + + P i i k ?
T. wallichnii (Jacobs.) Bourr. - + - P i ? k ?
Desmidium gracilicepgNordst.) Lagerh. - + + ? ? ? ? ?
Bambusina brebissoniitz. + - - P ? az ? ?

4. Conclusions

The original data helps to identify rich biodiveysof phytoplankton in the Vakh River. It includes
404 taxonomic units represented by 463 speciessgégies, types and forms of algae, belonging to
140 genera, 52 families, 13 classes and 7 divisiongs diversity Bacillariophyta and Chlorophyta
serve as the basis of phytoplankton and comprise2@.8As for the number of algae, Cyanobacteria,
Chrysophyta and Euglenophyta play an important (@@taxonomic units ranking lower than genus).
They comprise 19.0%. The floristic importance oh¥wphyta and Dinophyta (10 species, types and
forms) is relatively low with only 2.1 %.

Based on the number of taxonomic units of spec#ia infraspecific rank diatoms and
Chlorophyta take the leading position along theristream.

14 algae are structure-forming: vegetating throughthe whole year Aulacoseira italica
Asterionella formosg in the summer periodicrocystis aeruginosaMelosira varians Aulacoseira
granulatg Pandorina morum Pediastrum boryanum P. duplex Lacunastrum gracillimum
Scenedesmus quadricajdand in the summer-fall periodMicrocystis pulverea Tabellaria
fenestrata?. flocculosaMucidosphaerium pulchellum

There have been noted two new taxonomic units dbeesne of middle boreal: Chrysophyta — 1,
Diatoms, of genukutonia— 9, Euglenophyta — 7, Chlorophyta fr@tosteriumgenus — 5.

The following were identified in the Vakh River ghplankton for the first time: 386 taxonomic
units ranking lower than genus, including Chloraphy 159, diatoms — 135, Cyanophyta — 29,
Chrysophyta- 29, Euglenophyta — 24, Xanthophytaand Dinoflagellata — 3.

The taxonomic spectrum of the Vakh River is typicalplain boreal algae plankton groups. In its
composition, the dominating genera and familieploftoplankton of the Vakh River have features of
undisturbed boreal northern streams. High shafaroflies and genera with one or two species gives
the River phytoplankton its northern specialty.

The taiga Vakh River gets its special features frimtm generaClosterium Pinnularia, Desmidium
Eunotiaand family Desmidiaceae.

The ecological and geographical analysis demomstritat plankton, oligogalobs and pH neutral
species dominate the studied environment.
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More than half of the indentified phytoplankton %) are indicative of water saprobity. The
water in the Vakh River meets the requirements fanezosaprobian pollution zone, class of
satisfactory purity (Il class) based on the reliaship of dominants to saprobity.
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