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Abstract

Stenina A., Sterlyagova 1., 2019: Diversity of diatoms in phytobenthos communities of the Shchugor River in
the Urals (the Komi Republic, Russia). — Botanica, 25(2): 167-175.

The composition of diatom assemblages of epilithon, epiphython and epipelon in the Shchugor River was
presented. Biofoulings of rocky substrates, macrophytes, filamentous algae and samples from the surface of
bottom sediments were studied. The diatom assemblages had a diverse composition and included 218 species
with varieties and forms from 60 genera, 27 families and 12 orders. The order Naviculales (56 taxa) and the
family Fragilariaceae (39 taxa) played a major role. The genera Gomphonema (17 taxa), Nitzschia (16), Navi-
cula (14), Eunotia (14) were dominant by the species abundance. The identified diatoms were mostly epiphytes,
indifferent to salinity and alkaliphilous species, clean water indicators. The most common community in the
river was epilithon, whereas epiphyton distinguished by the most diverse composition. The epipelon was poorly
developed, having the lowest number of diatom taxa.

Dominant, subdominant, accompanying species of the diatoms were very similar in different phytobenthos
groups, the Serensen-Czekanowski coefficients varied from 0.70 to 0.81. The dominant species were Achnant-
hidium minutissimum, Encyonema minutum, Fragilaria gracilis, Gomphonema exilissimum, G. ventricosum,
Hannaea arcus, Meridion circulare. The sub-dominant species were Cocconeis placentula, Nitzschia fonticola,
Ulnaria ulna and Staurosirella pinnata. Based on the Berger-Parker and Simpson variety indices, the occur-
rence of taxa in the genera and families in the epiphyton was more uniform. The assessment of benthic diatoms
demonstrated that the Shchugor River is a typical mid-mountain river. Diatom communities of epilithon, epip-
hython and epipelon can be used for the monitoring of ecological status of the river.
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INTRODUCTION

The rivers of the Urals, the Pechora River tribu-
taries, are highly important as qualitative freshwater
sources and habitats for various water organisms,
including valuable fish species such as Salmo salar
Linné. The Shchugor is a typical river on the western
slope of the Urals, the right Pechora tributary. It is
300 km long and flows on the territory of the Komi
Republic in Yugyd va National Park. The main gas
pipeline crosses the upper part of the river. Until the
year 2000 there were no bridges there, and so the gas
pipeline has made a negative impact on the zoob-

enthos and fish population (SusiNa, 2006). The lower
course of the river is experiencing anthropogenic in-
fluence because of the development of tourism. The
available data on the river ecosystem are insufficient;
this is especially true of the algal flora with signifi-
cant bioindicative properties. The protected water ec-
osystem cannot be monitored without the knowledge
on species composition and structure of diatoms, the
most indicative group of algae.

To date, the previously obtained data on algal flora
of the Shchugor River (GEcen, 1971; SuBINA, 1986)
have been completed by the studies on the composi-
tion of diatoms in epilithon (STENINA & STERLIAGOVA,
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2017), a short characterization of the communities of
attached algae (STERLIAGOVA & STENINA, 2018), and
the annotated checklist of diatoms (STEnINA, 2019).
So far, nothing was known about benthic assemblag-
es. The purpose of the present study was to assess
the diatom composition in epilithon, epiphyton, and
epipelon communities of the Shchugor River and to
discuss the suitability of benthic diatom taxonomic
structure for the monitoring of water quality of the
rivers.

MATERIALS AND METHODS

The Shchugor River begins at the height of 720 m
on the southern slope of the Jaruta Mountain in the
Subpolar Urals (Ro$¢evski, 2000). The river bed is
covered with large pebbles and boulders. The upper
river is prominent through high flow rates; the mean
stream is of small depth with shallow shoals. The
river is nourished mainly with snow (55%), which
explains a low concentration of principal ions and a
neutral water medium reaction. The composition of
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the main ions is hydrocarbonate-calcium. The miner-
alization index is 33.8-50.2 mg dm, the conductiv-
ity 47-58 uS ecm!, and the pH 7.1-7.3.

Qualitative samples of algae were collected from
the middle part (125 m a.s.l.) and upstream (285 m
a.s.l.) of the river from two sites in July 2015 and
from one site in July 2016 (Fig. 1). These points oc-
cur at a distance of 56—108 km from the gas pipeline,
where the river retains conditions to a greater extent
close to natural.

Diatoms were sampled at each site from all types
of habitats (epilithon, epiphyton, epipelon) if they
were present and within the different places along
the river bank. Epilitic diatoms were brushed from
the whole upper surface of the several (4-5) stones
(subsamples), preserved within 4% formalin and
were placed into collecting vials. In order to sam-
ple epiphytic diatoms, the surface of the same 4-5
aquatic macrophyte (Batrachium spp., Caltha palus-
tris L., Carex spp., Equisetum spp.) was washed off
by hands. Mosses and macroalgae were taken as a
whole. Diatom subsamples from different points of
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Fig. 1. Location of sampling sites on the studied river in the Ural Mountains. The boundaries of National Park “Yugyd va” are

marked on the map
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each site were pooled obtaining one combined sam-
ple for each substrate. We sampled epipelic forms
present on the surface from the bottom at 40 cm
depth, with a pipe, diameter of 1 cm. A total of
18 samples were collected (six samples from each
site).

At the laboratory, the portions of each sample
were boiled in concentrated sulphuric acid to elimi-
nate organic matter and washed with distilled water.
A small portion of the solution containing cleaned
diatom frustules was dried on cover slips that were
mounted in Elijashev mountant. Identifications were
made using a light microscope Biolam—I with x1500
magnification upon oil immersion.

Identification to a species level was done us-
ing recent identification books and floristic reports
(KraMMER & LANGE-BErRTALOT, 1986, 1988, 1991a,
1991b; KramMMmER, 2000, 2003; KuLikovsk et al.,
2016; Cubpaev & GOLOLOBOVA, 2016). The nomen-
clature changes were specified by Algaebase (GUIRY
& Gumry, 2018). The degree of similarity in the
composition of diatoms was estimated by the So-
rensen—Czekanowski coefficient (MAGURRAN, 1992).
The abundance was evaluated by semi-quantitative
method in points from 1 to 6 in each slide: 1 — less
than 10 valves in slide, very seldom; 2 — 10 valves in
slide, seldom; 3 — 1-10 valves in a row, not seldom;
4 —11-25 valves in a row, often; 5 — 2650 valves in
a row, very often; 6 — more than 50 valves in a row,
in the mass.

Dominant were the species with the abundance
value of six (6) points, sub-dominant ones with the
abundance value of 4-5 points, and accompanying
species with the abundance value of 3 points. Taxa
belonging to the groups of 3—6 points by abundance
represent the dominant community of diatoms (DC).
The structural taxonomic diversity measures were
the Shannon (H), the Simpson (S) indices, the Berg-
er-Parker dominant index (B—P), the equitability (E),
and the Pielou (P) index (MaGURRAN, 1992) calcu-
lated using the information about the relative abun-
dance of species and intraspecific taxa. We used Stu-
dent’s #-test in the work to compare the composition
of diatoms in assemblages (PEsenko, 1982).

Algal samples are deposited at the Herbarium of
the Institute of Biology of the Komi Scientific Centre
of the Ural Branch of the Russian Academy of Sci-
ences (SYKOA).

RESULTS AND DISCUSSION

Taxonomic composition of the phytobenthos

As the investigated phytoplankton was underde-
veloped in the river bed and included single algae
from other communities, we considered to study
only benthic diatom flora. According to the results
of the study on epilithon, epiphyton and epipelon,
the Shchugor River contained 218 taxa from 60 gen-
era, 27 families and 12 orders. There were six main
orders, which included over 10 taxa below genus in
each: Naviculales (56 taxa), Cymbellales (39), Fragi-
lariales (39), Achnanthales (30), Bacillariales (17),
Eunotiales (14). There were eight main families such
as Fragilariaceae Round (39), Achnanthidiaceae
D.G. Mann (25), Gomphonemataceae Kiitzing (23),
Naviculaceae Kiitzing (21), Bacillariaceae Ehren-
berg (17), Pinnulariaceae D.G. Mann (16), Cymbel-
laceae Gréville (15), Eunotiaceae Kiitzing (14 taxa).
Six genera dominated by taxa diversity, i.e. Gom-
phonema Ehrenberg (17 taxa), Nitzschia Hassal (16),
Navicula Bory de St.-Vincent (14), Eunotia Ehren-
berg (14), Fragilaria Lingbye (11) and Pinnularia
Ehrenberg (11).

Diatom species of different ecological groups

In general, the diatom composition of the Shchugor
River was dominated by epiphytes (88 taxa; or 41%),
species indifferent to water salinity (111; 51%), halo-
phobous (79; 36%) or alkaliphilous with alkalibiontic
(92; 42%), clear water indicators (97; 44%).

Epilythic diatoms

Epilithon was the most common assemblage in
the Shchugor River, because the river bottom was
covered with stone grounds by 90% (SusiNa, 2006).
It was covered with mosses or macroalgae to dif-
ferent extent. The pebbly-boulder grounds without
moss fouling especially on riffles provide habitation
place for abundant diatoms, which form a brown-
ish film. The dominant species were typical rhe-
ophils such as Hannaea arcus (Ehrenberg) Patrick
var. arcus, Meridion circulare (Gréville) C. Agardh,
Fragilaria gracilis Oestrup, and epiphytes such as
Achnanthidium minutissimum (Kitzing) Czarnecki,
Encyonema minutum (Hilse) Mann, Gomphonema
ventricosum Gregory and G. exilissimum (Grunow)
Lange-Bertalot et Reichardt. The subdominant spe-
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cies were the epiphytic-littoral species Ulnaria ulna
(Nitzsch) Compere and benthic species Nitzschia
fonticola (Grunow) Grunow and Staurosirella pin-
nata (Ehrenberg) Williams et Round. The accompa-
nying diatoms included 25 taxa. They were epiphytes
Cocconeis placentula Ehrenberg, Planothidium lan-
ceolatum (Brébisson ex Kiitzing) Lange-Bertalot,
Rossithidium linearis (W. Smith) Round et Bukhti-
yarova, Encyonopsis microcephala (Grunow) Kram-
mer, benthic species Fragilaria vaucheriae (Kiitzing)
Petersen, Diatoma mesodon (Ehrenberg) Kiitzing,
Navicula radiosa Kiitzing and Tryblionella angus-
tata W. Smith. In the parts of the river influenced
by peatland waters, Tabellaria flocculosa (Roth)
Kiitzingis was observed. Under high flow rate con-
ditions, Epithemia sorex Kiitzing, Reimeria sinuata
(Gregory) Kociolek et Stoermer and other reophilous
diatoms were present. Lake water can be a source of
planktonic species such as Asterionella formosa Has-
sall, Aulacoseira alpigena (Grunow) Krammer, and
Ulnaria danica (Kitzing) Compére et Bukhtiyarova
to the river.

Stones overgrown with mosses had abundant di-
atoms with no particular species occurring in mass
quantities. Fifty present of diatom species on stones
overgrown with moss communities were similar
as in non-overgrown ones, representing mainly the
taxa with the abundance value of 3—6 points; the
Serensen-Czekanowski coefficient equals 0.51-0.52,
correspondingly. Among twenty diatom species
found there frequently, 14 taxa were also common
dominant or accompanying diatoms in the communi-
ties on the stones not covered with mosses. Epiphytic
species such as Epithemia adnata (Kiitzing) Brébis-
son with varieties, E. turgida (Ehrenberg) Kiitzing,
Gomphonema truncatum Ehrenberg and especially
Cymbella cistula (Ehrenberg) Kirchner, were pre-
dominant on the rocky substrates with and without
mosses.

Epiphytic diatoms

Epiphyton was the most rich in diatom species. In
the littoral areas of the river, abundant diatoms such as
Achnanthidium minutissimum and Encyonema minu-
tum on moss, Equisetum spp. and Caltha palustris
were the same as in epilithon. Fouling on the Batra-
chium spp. dominated by often observed species Coc-
coneis placentula (four-point group by abundance).
Carex spp. did not have dominant species of diatoms.
Biofoulings of macroscopic colonial and filamentous
algae (Ulothrix zonata (F.Weber & Mohr) Kiitzing,
Tetraspora cylindrica (Wahlenberg) C.Agardh, Tri-
bonema spp.) included few diatom species. In con-
trast to the other plant substrates, Adlafia minuscula
(Grunow) Lange-Bertalot, Nitzschia fonticola and
N. microcephala Grunow were recorded there. The
accompanying component of dominant community
included species of 31 genera, which were mainly
the same as in epilithon. Among these, Cymbella
cistula, Gomphonema truncatum, Epithemia adnata
var. adnata, Rhopalodia gibba (Ehrenberg) Miiller,
Meridion circulare, Fragilaria gracilis, Ulnaria
ulna, Hannaea arcus, Ulnaria danica, Tabellaria
flocculosa, Navicula radiosa were numerous in the
upper and mean courses of the river. Epithemia ad-
nata var. porcellus, Reimeria sinuata and Staurosira
venter (Ehrenberg) Kobayasi were often found only
in moss fouling. Among common species of the stud-
ied plants, the epiphytes of the Achnanthidium, Cym-
bella, Gomphonema and Rhopalodia genera were
highly abundant, attached to the substrate with cells
or gelatinous structures. The diatoms from Caltha
palustris foulings were least similar to diatoms from
Batrachium spp., Carex spp., Equisetum spp., and
macroalgae (Table 1). Apparently, araphid diatom
species cannot hold on rounded and smooth Caltha
palustris stems and leaves. On the Batrachium spp.,
in addition to typical epiphytes (Cocconeis, Plan-
othidium, Encyonema), araphid colonial and one-cell

Table 1. The Serensen-Czekanowski similarity coefficient of diatom composition (above diagonal) and the number of common
taxa for plants (under diagonal) in epiphyton of the Shchugor River

Moss Batrachium spp. | Equisetum spp. | Caltha palustris Carex spp. Macroalgae
Moss - 0.38 0.40 0.40 0.40 0.40
Batrachium spp. 21 — 0.41 0.28 0.48 0.44
Equisetum spp. 21 13 — 0.35 0.41 0.46
Caltha palustris 24 11 13 — 0.35 0.31
Carex spp. 22 16 13 14 — 0.41
Macroalgae 24 17 17 14 16 —
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diatoms of the Fragilaria, Ulnaria, Tabellaria gen-
era also developed. They occur in the multi-divided
leaves of plant (KomuLAJINEN, 2004).

The diatom assemblages on stones and plants
(pooled samples for each substrate) were largely
alike; the similarity coefficients were above the mean
value for the whole list of species (0.65) and espe-
cially for species with the abundance of 3—6 points

(0.81).

Epipelic diatoms

Epipelon in the river was underdeveloped as the
silty-sandy deposits were poor. Under conditions of
a fast river flow rate and relatively shallow water
(0.3-2.0 m on sand-banks), diatoms from other phy-
tobenthos communities inhabited epipelon. There-
fore, a high similarity of epipelon composition and
its dominant communities with epiphyton (0.62;
DC - 0.66) and epilithon (0.58; DC — 0.70) was de-
termined. Besides, there were no dominants in this
benthic group; 26 taxa were characterized as “not
seldom” by abundance. In contrast to other benthic
algae communities, the epipelon assemblage was in-
habited by low-abundance species Caloneis bacillum
(Grunow) Cleve, C. branderii (Hustedt) Krammer,
C. undulata (Gregory) Krammer, Neidium amplia-
tum (Ehrenberg) Krammer, N. iridis (Ehrenberg)
Cleve, Pinnularia complexa var. minor Krammer,
P. divergens W. Smith, P. microstauron (Ehrenberg)
Cleve, P. stomatophora (Grunow) Cleve, Placoneis
elginensis (Gregory) Cox, P. explanata (Hustedt)
Lange-Bertalot and others that were not found in epi-
lithon and epiphyton communities.

Comparison of the diversity of benthic diatom as-
semblages

The studied phytobenthos assemblages were dif-
ferent by the level of taxonomic diversity of diatoms
(Fig. 2). The number of taxa being below the genus
(species, varieties, and forms) varied from 126 (epi-
pelon) to 143 (epiphyton), epilithon was between
them (135); the number of genera, families, and or-
ders was almost the same. The identified diversity
could be considered quite high compared to some
other rivers of the Urals. For the diatom assemblages
of the KoZym River in the Subpolar Urals, the value
is 71 (StenNA & STERLIAGOVA, 2010), and for the
mountain parts of the rivers in the Polar Urals, it is
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Fig. 2. The taxonomic diversity of diatoms in the Shchugor
River communities

64 taxa (JARUSINA, 2004). For the pre-mountain Sylva
River in the Middle Urals, the number of taxa below
genus attains 108 species with varieties and forms in
epiphyton, 102 — in epilithon (BELIAEVA, 2014).

By the taxonomic structure, the Fragilariales or-
der dominated in substrate-attached groups (22-23%
of diatom number), and the Fragilariaceae family
prevailed in all assemblages (18-22%). Among gen-
era, the Gomphonema took a significant position in
epiphyton (8%) and epilithon (10%). Epipelon was
prominent through domination of the Naviculales or-
der (29%) and the Nitzschia genus (9%).

The biofoulings of stony and plant substrates
were similar as dominated by epiphyte species (47
and 46%, correspondingly). In epipelon, epiphytic
species percent equalled that for benthic diatoms
(36% each). The species being equally widespread in
any community were well-represented with the abun-
dance of 3-6 points (11 taxa), but Achnanthidium
minutissimum and Encyonema minutum occurred in
mass only in epiphyton and epilithon.

All assemblages contained 64 taxa that were
common, 16 of these had the abundance index of 3—6
points. In epiphyton, only up to 33 taxa were found,
and it was the same for epilithon. Among these,
Ulnaria delicatissima W. Smith var. angustissima
(Grunow) Aboal et Silva had the abundance value
of three points in the first mentioned algocenosis,
and Nitzschia vermicularis (Kiitzing) Hantzsch — in
the second one. Epilithon included 30 species with
varieties and forms that did not appear in other as-
semblages, but had the abundance value only of 1-2
points; 24 taxa characteristic of substrate-attached
groups was not found in epipelon.

There are numerous studies on the importance of
substrate and the environmental physico-chemical
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properties in formation of composition and develop-
ment of algae (KomuLAINEN, 2004; BELIAEVA, 2011;
KAROSIENE & KASPEROVICIENE, 2012; RusaNov et al.,
2012). The differences identified often relate to the
“architecture”, morphological properties of macro-
phytes, which play a particular role in formation of
composition and structure of epiphyton (TOWNSEND
& GELL, 2005; KAROSIENE & KASPEROVICIENE, 2012;
BELIAEVA, 2014; KAHLERT & Rasic, 2015; Roias &
Hassan, 2017). But the species found only on one
substrate in low abundance cannot be considered as
substrate specific, because they can be also found on
other substrates (TowNSEND & GELL, 2005). In rivers,
cells get removed from one substrate and recolonized
in the other. Invertebrates can feed on algae or algae
can vertically move to bottom deposits, etc. (FISCHER
et al., 1977; KomULAINEN, 2004; TowNSEND & GELL,
2005). The river algal flora is also enriched with al-
gae from tributaries and neighbouring water bodies
in flood season.

The structure of taxonomic diversity of different
diatom assemblages was analysed using diversity
indices. Evaluation of the similarity degree among
total spectra of the genera by Student’s criterion did
not reveal true differences between epiphyton and
epilithon with epipelon though the floristic richness
of epiphyton was higher. The same picture was ob-
served for families.

The reason for this is that the diatom flora of the
Shchugor River was dominated by low-abundance
taxa (1-2 points). They variously took 74-76% of
the diatom composition (in epilithon and epithyton,
accordingly) and 79% (in epipelon). The taxa con-
sidered also dominated by sum abundance: in epi-
lithon — 49%, epiphyton — 55%, epipelon — 60% of
total abundance. In case when the genera with a sin-
gle species was eliminated from the study, epiphyton
and epilithon differed significantly at p = 0.001 by
Student’s criterion. Between epiphyton and epipelon,
the difference was also significant at p = 0.01. There
were no such differences between epilithon and epi-
pelon, because they were in close relation.

The diversity indices show unequal degree of
equality and dominant species number in the genera
in various assemblages. Among indices, the Berger-
Parker and the Simpson were highly impressive (Ta-
ble 2; Fig. 3). More uniform the frequency of taxa
occurrence in different genera was marked in epiphy-
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Table 2. The structural diversity indices in composition of ge-
nera for diatom complexes

Index Assemblages

Epilithon Epiphyton Epipelon

Simbson 24.20 28.05 28.04
pso 18.62 22.30 20.93
9.64 13.00 11.45

Berger-Parker 8.36 11.45 9.73
o 0.91 0.92 0.93
Equitability 0.94 0.95 0.96
picl 0.96 0.96 0.96
clou 0.95 0.96 0.95
1.52 1.56 1.55

Shannon 1.36 1.43 1.38

Note: above the line — Index values for all diatom genera;
under the line — the Index when the genera containing one
species were eliminated.
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Fig. 3. The structural diversity indices of taxonomic composi-
tion for genera in phytobenthos communities of the Shchugor
River (A — the Simpson index, [ll — the Berger-Parker index)

ton, which was evidenced by high index values. The
similar situation was observed also for the families.

Communities of benthic diatoms characteristic of
rivers in montane regions

The identified composition of diatoms in the
Shchugor River was typical of similar non-disturbed
pre-montane and montane streams. Almost every spe-
cies found there is available in the Maly Patok, the
Svetly Vuktyl, the Balbanyu and the Kozim Rivers in
the Subpolar Urals and upper courses of the Pechora
with tributaries in the Northern Urals (STENINA, 2004,
2005; STENINA & STERLIAGOVA, 2010). These rivers
are also prominent through well-represented species
of the Achnanthidium, Didymosphenia, Encyonema,
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Fragilaria, Gomphonema, Hannaea, Meridion gen-
era, some species of the Nitzschia genus. Most of
them prefer low or medium salinity and neutral water,
which was in the river during the observation period.
The first data on diatoms for the Shchugor River are
limited and do not allow detailed comparison with our
data. However, diatoms “in large amounts” (SUBINA,
1986) include many similar species from the above
genera. The composition of dominant species of the
Shchugor River is characteristic of numerous mon-
tane rivers and streams with lime bottom in differ-
ent physical-geographical regions (Goma et al., 2005;
MoraLEs et al., 2007; Kim, 2008). Such species as Di-
atoma mesodon, Hannaea arcus and Didymosphenia
geminata prefer fast-flow rivers with cold weakly-
mineralized water. The Shchugor River includes few
representatives of the Eunotia, Tabellaria, Pinnularia
and Frustulia genera. These genera prefer rivers with
high amount of humic substances, low conductivity
and pH, where acidophilic and halophobous species
dominate (KwaNDRANS, 1993; SoiNnINEN, 2004; SAva-
TEEV & MEDVEDEVA, 2005; KomuLAYNEN, 2009). Be-
ing single by the abundance rate in the studied river,
eutrophic water indicators such as Melosira varians
C. Agardh, Nitzschia acicularis (Kiitzing) W. Smith,
Rhoicosphenia abbreviata (C. Agardh) Lange-Ber-
talot, Luticola mutica (Kiitzing) Mann and Surirella
angusta Kiitzing can be found in case of slow river or
anthropogenic impact (GECEN, 1971; JARUSINA et al.,
2004; MaRTYNENKO, 2017; KoMULAINEN, 2018; PAN-
AHY MIRZAHASANLOU et al., 2018).

CONCLUSION

Epilithon, epiphyton, and epipelon in the Shchu-
gor River included 218 species with varieties and
forms of diatoms from 60 genera, 27 families and 12
orders. As phytoplankton was underdeveloped, ben-
thic diatoms formed the river algal flora. Taxa from
the Naviculales order made 26%, the Fragilariaceae
family — 18% and the Gomphonema, Nitzschia, Na-
vicula, Eunotia, Fragilara, Pinnularia genera alto-
gether comprised up to 38% of phytobenthos diver-
sity in the river. The floristic richness value varied
from 126 (epipelon) to 143 taxa (epiphyton). The
dominant species were Achnanthidium minutis-
simum, Encyonema minutum, Fragilaria gracilis,
Gomphonema exilissimum, G. ventricosum, Han-

naea arcus, Meridion circulare. The sub-dominants
were Cocconeis placentula, Nitzschia fonticola, Ul-
naria ulna and Staurosirella pinnata. The accompa-
nying diatoms included 25-31 taxa in different phy-
tobenthos communities; most diatoms were single or
rare by abundance. The dominant taxa of stony and
plant substrates as well as of epipelon (0.70-0.81)
were very similar. Based on the Berger-Parker and
Simpson variety indices, the occurrence of taxa in
the genera and families in the epiphyton was more
uniform. The diatoms of the Shchugor River are typi-
cal of non-disturbed pre-montane and montane water
streams and can possibly serve as a clear river water
benchmark for the monitoring purposes.
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TITNAGDUMBLIU JVAIROVE SCIUGORO UPES FITOBENTOSO BENDRIJOSE (URALAS,

KOMI RESPUBLIKA, RUSIJA)
Angelina STENINA, Irina STERLYAGOVA
Santrauka

Straipsnyje pateikiama S¢iugoro upés epilitono,
epifitono ir epipelono titnagdumbliy bendrijy struk-
tira. Dumbliy apaugimai tirti ant akmeny, makrofi-
ty, sitiliniy dumbliy ir dugno nuosédose. Nustatyta
didelé titnagdumbliy bendrijos jvairové. I§ viso ap-
tikta 218 rasiy ir vidur@Siniy taksony, priklausanciy
60 genciy, 27 Seimoms ir 12 eiliy. Naviculales (56
taksonai) eilé ir Fragilariaceae (39 taksonai) Seima

i8siskyré didZiausia jvairove; tarp genciy gausiausios
rusimis — Gomphonema (17), Nitzschia (16), Navicu-
la (14), Eunotia (14 taksonai). Dominavo epifitono
dumbliai, Svariy vandens telkiniy indikatoriai, alkali-
filinés ir indiferentinés druskingumo salygoms raisys.
Epilitono bendrijos buvo dazniausios, tuo tarpu epi-
fitonas pasizyme¢jo didZiausia rusiy jvairove. Riisiy
jvairové epipelono bendrijose buvo maZziausia.
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