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The species composition of soil diatoms in Frolikhinsky State Nature Reserve was studied. Flora of diatoms algae
was represented with 128 taxa of 4 classes, 12 orders, 23 families and 49 genera. The greatest diversity of species was
found on the bank of the Bireya River (77 species), and the lowest — on the Barguzinsky ridge pass (3 species). In most
species and intraspecific taxa of diatoms (97%) found in the reserve, the occurrence rate varied from 10 to 40%. An oc-
currence rate above 40% was noted only in four taxa that were identified as leading: Pinnularia borealis (80%), Adlafia
bryophila (50%), Gomphonema parvulum (50%) and Planothidium lanceolatum (50%). The complex of dominant species
was diverse and included representatives of 15 families. 36 species and intraspecific taxa were classified as dominants,
20 taxa were classified as subdominants. The complex of associated species included 6 taxa, 67 taxa were found singly
and occasionally. Pinnularia borealis Ehrenberg had the highest occurrence at all sites. The families Fragilariaceae,
Achnanthidiaceae, Naviculaceae, Ahnanthaceae, Gomphonemataceae, Cymbellaceae, Cocconeidaceae, Eunotiaceae,
Pinnulariaceae, Bacillariaceae, Sellaphoraceae were characterized by high species diversity. Comparison of diatoms
complexes (DC) in different plots of the reserve revealed similarities and differences of floristic diversity and taxonomic
structure. The main reasons of taxonomic heterogeneity of DC in different areas are the conditions defined by their loca-
tion within the natural reserve. The largest number of species was found on the shores of water bodies characterized by
a high degree of moisture. The least abundant and diverse diatoms were represented in shaded and insufficiently moist
areas of coniferous forests with abundant coniferous litter and acidic soils.

Keywords: habitat, diatoms complexes (DC), species composition, Lake Baikal, Pinnularia borealis, Adlafia bryophila,
Gomphonema parvulum, Planothidium lanceolatum.
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Wyuen BuoBoil cocTaB MOYBEHHBIX INATOMOBLIX Bojopocieil ocymaperBernnoro npupojnoro sakazumnka «Dpo-
anxurcKkniny. Oiopa AMaToMoBBIX Bojlopoceil mpejcrasiera 128 rakcornamu us 4 kiaaccos, 12 mopsjros, 23 cemeiicTs
u 49 poptos. Boisisiiensl rpynimsl Hanbosiee 4acTo BCTPEUAIONNXCS BUOB, foMuHanT u cyopomurant. Pazmooopasue u
o0mIne JMAaTOMOBBIX BOJOPOCJICIl, BCTPEUEHHBIX B MOYBAX 3aKA3HIKA, MOMKET OBITH OXapaKTepu30BaHO KaK BLICOKOE.
Takcornommueckoe 6OraTcTBO 1 pPazHO0Opasne coOBIIECTR MATOMOBBIX BOOPOCIICIT NCCICIOBAHHBIX YYACTKOB CYIIe-
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CTBEHHO OTJIMYAINCH Jpyr or apyra. HauGonbiee pasnoobpasiie BUOB BBISBIGHO Ha ydacTke Bozje pekn Bupes (77),
HanMeHbllee — Ha 1epeBasie Baprysunckoro xpedra (3). ¥ 601bIIMHCTBA BUJOB 1 BHYTPUBU/OBBIX TAKCOHOB IHATOMOBBIX
Bomtopoceit (97%), o6Hapy/ReHHLIX Ha TEPPUTOPHT 3aKA3HITKA, TTOKa3arean BerpedaeMoctn Bapbirposart ot 10 mo 40%.
IMorasarenns Berpewaemocti Boitie 40% GbLI OTMEUEH TONBLKO Y 4eThIPEX TAKCOHOB, KOTOPBIE OBITH BBIIEJIEHBI B PAHT BEJLY -
mux: Pinnularia borealis (80%), Adlafia bryophila (50%), Gomphonema parvulum (50%) u Planothidium lanceolatum
(50%). Rommmere ToOMTHIPYIONTIX BUMOB OBLT PA3Ho00PA3HBIM T BRIIOUAT TpefcrasuTeneit 10 cemeticts. K mommmamnram
OTHOCUJIOCH 36 BUJIOB 1 BHYTPUBULOBLIX TAKCOHOB, K CyGILOM NHAHTAM — 20 TAKCOHOB. ROM[]JIeI(C COITYTCTBYIOIIINX BUIOB
BRJIIOYAJ 6 TaKCOHOB, 67 TAKCOHOB BCTPEUYAINCh eJIMHIUYHO 1 snn3o/nueckin. CaMylo BBICOKYIO BCTPEUaeMOCTh Ha BCeX
yuactikax nmena Pinnularia borealis Ehrenberg. Beicoknm BumoBbiM pazHoo6pasmem oramaainch cemeiicrsa Fragilaria-
ceae, Achnanthidiaceae, Naviculaceae, Ahnanthaceae, Gomphonemataceae, Cymbellaceae, Cocconeidaceae, Eunotiaceae,
Pinnulariaceae, Bacillariaceae, Sellaphoraceae. CpaBuernne KOMIIJIEKCOB JHATOMOBBIX BOJOPOCJICH PA3HLIX YU4aCTKOB
Ha TEPPUTOPUN 3aKAZHNKA BBISABIIO YePTHI CXOJCTBA 1 pasanuns GIOpUCTHYecKOro pasHoodpas3ns 1 TaKCOHOMUYeCKOTT
CTPYRTYPHI. OCHOBH bIMU ITpUYNHAMMU Tal(COHOM]/I‘IeCI(Oﬁ HEOIHOPOJAHOCTN INATOMOBBLIX KOMIIJIEKCOB B pa3HbIX paﬁOHHX
SIBJISIIOTCSL YCJIOBHSI CPeJIbl OOUTAHMS, OTIPe/ie/isieMble 11X PACIIOIOKEeHNEeM B [TpejiesiaX IpupojHoro 3akazHnka. Hanbosnbiee
YHUCJI0 BUIOB ObII0 0OHAPYKEHO Ha Gepery BOJOEMOB, XapaKTepPU3YIOMNXCs BHICOKOT cTernenblo yBnazkuenns. Hanvenee
OGl’lJleO " p33H006p33HO AMaTOMOBbBIE BOJIOPOC/IN 6HJ[ n 1pejcraBJIeHbl Ha 33'FeHéHthX 1 HeJI0CTaTOYHO yBJla?KHéHHb]X

ydyacTrRax XBOMHOTO JIeca ¢ OOMIBHLIM XBOWHBIM OIIaJIOM U KUCJBIMI ITIOUYBaMU.

Kaouesote crosa: mecrooburanie, KOMIIEKCH IIaTOMOBBIX BOLOPOC/IEI, BULOBOIT cocras, o3epo Baiikas, Pinnularia
borealis, Adlafia bryophila, Gomphonema parvulum, Planothidium lanceolatum.

Nature reserves, national parks and other
protected natural areas often serve as “centers
of stability” for a given area of the biosphere and
have a beneficial effect on habitats far beyond
their borders. They make it possible to preserve
natural communities and the existing genetic
fund of organisms. The role of studying such terri-
tories is to accumulate scientific information that
can be used to study the structure and functioning
of various ecosystems. The biological diversity of
protected natural areas is of great value because
it represents an important biological indicator of
the state of the environment, which sensitively
responds to the entire complex of anthropogenic
impacts over a long period of time [1]. One com-
ponent of biological diversity is diatoms. Many
species of diatoms are sensitive to the effects of
environmental factors, which allows them to be
used as bioindicators in monitoring the state of
the natural environment |2, 3].

A large number of diverse works are devoted
to the study of diatoms in the Baikal region [4-8].
However, the knowledge of dialoms in terrestrial
communities in this region remains extremely poor
today. In this regard, the study of diatom complexes
(DC) is an important element in tracking changes
in ecosystems, since the analysis of their species
composition provides an integral assessment of the
results of all natural and anthropogenic processes.

The purpose of the work was to study the
structure of diatom complexes of different bio-
topes on the territory of the Frolikhinsky State
Nature Reserve.

Objects and methods of research

The state natural reserve of federal signifi-
cance “Frolikhinsky” is located in the North-

Baikal region of the Republic of Buryatia on the
north-eastern coast of Lake Baikal, 40 km from
the regional center — the township of Nizhnean-
garsk and 45 km from the city of Severobaikalsk
(59°26"13" N, 110°02'09” E). The reserve is in-
cluded in the territory of the Central Ecological
Zone of Lake Baikal and is part of the World
Natural Heritage Site [9]. The climate of the
Northern Baikal region is sharply continental,
with a large amplitude of fluctuations in annual
and daily temperatures. In January, the mini-
mum average monthly temperature is from —22
to =40 °C, in July the maximum temperature is
17 °C. Atmospheric precipitation falls extremely
unevenly. Formed under harsh climate and
mountain conditions, the soils in the reserve are
characterized by the composition of weathered
rocks with certain signs of vertical zonation.
Tundra soils dominate. The river valleys are
swampy and are represented by humus-peaty-
gley soils and, less commonly, alluvial-meadow
soils. The territory of the reserve belongs to
the coniferous taiga zone. Forests occupy 91.9
thousand hectares. Due to the cooling influence
of Lake Baikal, the vegetation here resembles
the pre-tundra strip of the northern taiga. The
main forest-forming species are larch with an
undergrowth of dwarf cedar and shrubby birch
species, as well as pine and fir. There are cedar,
spruce, aspen, and birch. The dwarf cedar grows
both in the undergrowth and in continuous areas
[9]. As can be seen from the characteristics of
the study area, environmental conditions in the
reserve are highly heterogeneous, which was
taken into account during sampling.

During the research, four areas on the terri-
tory of the reserve were analyzed: 1 — the shore of
Lake Levaya Frolikha (LF), 2 — the shore of the
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Bireya River (BR), 3 — the Barguzinsky Ridge
Pass (BRP) and 4 — the Khakusy sanatorium
(KhS).

The material for this study was 10 mixed soil
samples, consisting of 5—7 soil monoliths with a
volume of 75—100 ¢cm?. Sampling and analysis of
species diversily were carried oul using methods
generally accepted in soil algology [10—-12].
Technical preparation of the samples was carried
outl according to the classical method [13], the
cell walls were cleared of protoplasts by boiling in
concentrated nitric acid. To prepare the prepara-
tions, the cleaned cell walls were placed in Na-
phrax™ resin [14]. For species identification of
diatom taxa, a series of keys were used [15-19].

The names of classes, orders, families,
genera, species and intraspecific taxa are given
mainly according to the system adopted in the
Algaebase database (Table 1) [20]. A Zeiss Axio
Imager A2 light microscope was used in this
work. To determine the role of individual spe-
cies and intraspecific taxa in the DC, there was
used a method of assessing abundance, which
was expressed in points on a modified six-point
Kolbe-Wystouch scale [2]. We included species
and intraspecific taxa with abundance from 3
to 6 points into the dominant or main complex.
Diatoms with 6 points were recognized as domi-
nants, subdominants had 4—95 points, and rep-
resentatives with scores below 3 were classified
as accompanying. For each species, constancy
(occurrence) was calculated using the formula:

C (%) =n/N- 100,

where n is the number of samples in which
the species was found, N is the total number of
samples. Taxa containing a higher than aver-
age number of species were classified as leading.
The similarity of the DC in different parts of the
reserve was judged by the coefficient of similar-
ity of the floristic composition of Serensen-Che-
kanovsky, which was calculated using the formula:

K=2C/A+B,

where A and B are the number of species in
each of the compared areas, (' is the number of
species common to them. The similarity coef-
ficient is expressed in fractions of one; complete
similarity is equal to one.

Results and discussion

The composition of diatoms in the Frolikh-
insky State Nature Reserve included 128 taxa

from 4 classes, 12 orders, 23 families and 49 gen-
era. Diatoms were observed in all sites examined.

In the sites of Lake Left Frolikha 74 spe-
cies and infraspecific taxa have been identi-
fied. The dominant species were represented:
Achnanthidium helveticum (Hustedt) Mon-
nier, Lange-Bertalot & Ector in Monnier et al.,
A. minutissimum (Kitzing) Czarnecki, Adlafia
bryophila (J.B. Petersen) Gerd Moser, Lange-
Bertalot & D. Metzeltin, Aulacoseira lacustris
(Grunow) Krammer, Cavinula cocconeiformis
(Gregory ex Greville) D.G. Mann & A.J. Stickle,
Diatoma mesodon (Ehrenberg) Kiitzing, Encyo-
nema minutum (Hilse) D.G. Mann in Round,
Crawford & Mann, Funotia exigua (Brébisson
ex Kiitzing) Rabenhorst, Fragilaria arcus var.
recta Cleve, Gomphonema angustatum (Kiitzing)
Rabenhorst, G. parvulum (Kitzing) Kiitzing,
Nitzschia palea (Kitzing) W.Smith, Pinnu-
laria borealis Ehrenberg, P. subcapilata W.
Gregory, Planothidium lanceolatum (Brébisson
ex Kiitzing) Lange-Bertalot, Stauroneis nobilis
Schumann, Synedra wina (Nitzsch) Ehrenberg
and Tabellaria flocculosa (Roth) Kiitzing. Sub-
domian taxa were equally numerous: Brachysira
vitrea (Grunow) R. Ross in Hartley, Cocconeis
pseudolineata (Geitler) Lange-Bertalot in
Werum & Lange-Bertalot, Diatoma vulgaris
Bory de Saint-Vincent, Encyonema ventricosum
(C.Agardh) Grunow in A. Schmidt et al., Kuno-
tia praerupta Ehrenberg, Fragilaria capucina
var. gracilis (Oestrup) Hustedt, Gomphonema
affine Kitzing, Mayamaea atomus (Kiitzing)
Lange-Bertalot, Pinnularia microstauron (Eh-
renberg) Cleve, Sellaphora pupula (Kitzing)
Mereschkovsky, Stauroneis anceps Ehrenberg
and Staurosira venter (Ehrenberg) H. Kobayasi
in Mayama et al. Also at the LI site, associated
species such as: Achnanthes marginulata Grunow
in Cleve & Grunow, A. ventralis (Krasske)
Lange-Bertalot in Lange-Bertalot & Kram-
mer, Achnanthidium subatomoides (Hustedt)
Monnier, Lange-Bertalot & Ector, Adlafia
minuscula (Grunow) Lange-Bertalot in Lange-
Bertalot & Genkal, Aulacoseira crassipunctata
Krammer, A. distans (Ehrenberg) Simonsen,
Caloneis bacillum (Grunow) Cleve, Cocconeis
placentula Ehrenberg, C. placentula var. euglypta
(Ehrenberg) Grunow, C. placentula var. lineata
(Ehrenberg) van Heurck, Diadesmis conlenta
(Grunow ex Van Heurck) D.G. Mann in Round,
Crawford & Mann, D. perpusilla (Grunow) D.G.
Mann in Round, Crawford & Mann, Dialoma
anceps (Ehrenberg) Kirchner, Encyonema caes-
pitosum Kiitzing, E. elginense (Krammer) D.G.
Mann in Round, Crawford & Mann, E. gracile
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Rabenhorst, E. silesiacum (Bleisch) D.G. Mann
in Round, Crawford & Mann, Eunotia arcus Eh-
renberg, E. implicata Norpel, Lange-Bertalot &
Alles, Eunotia intermedia (Krasske) Norpel &
Lange-Bertalot in Lange-Bertalot, E. paratri-
dentula Lange-Bertalot & Kulikovskiy, E. serra
var. tetraodon (Ehrenberg) Norpel, Fragilaria
biceps Ehrenberg, F. construens (Ehrenberg)
Grunow, F. nitzschioides Grunow in van Heurck,
F. pinnata var. acuminata (A. Mayer) Regen-
bogen, Gomphoneis quadripunctatum (Qstrup)
P. Dawson ex R. Ross & P.A. Sims, Gomphonema
helveticum Brun, G. minutum (C.Agardh) C.
Agardh, Hannaea arcus (Ehrenberg) R.M. Pat-
rick in R.M. Patrick & L.R. Freese, Hantzschia
abundans Lange-Bertalot, Navicula crypto-
cephala Kiitzing, N. oppugnata Hustedt, N. ra-
diosa Kitzing, N. subrotundata Hustedt, Nei-
dium iridis (Ehrenberg) Cleve, Pinnularia ap-
pendiculata (C. Agardh) Cleve, P. intermedia
(Lagerstedt) Cleve, Planothidium conspicuum
(Mayer) E.A. Morales, P. delicatulum (Kiitzing)
Round & Bukhtiyarova, Rossithidium petersenii
(Hustedt) Round & Bukhtiyarova, Sellaphora
bacillum (Ehrenberg) D.G. Mann, Tabellaria
fenestrata (Liyngbye) Kiitzing and Ulnaria deli-
catissima (W. Smith) M. Aboal & P.C. Silva.
In soil samples taken from the bank of the
Bireya River, the largest number of species and
intraspecific taxa of diatoms was discovered —
77 (60% of the total species diversity). The
dominant species were: Achnanthes delicatula
subsp. septentrionalis (Qstrup) Lange-Bertalot,
A. lanceolata var. rostrata Hustedt, Achnanthid-
ium helveticum, Adlafia minuscula, Amphora
ovalis (Kiitzing) Kiitzing, A. pediculus (Kiitzing)
Grunow ex A.Schmidt, Craticula halophila
(Grunow) D.G.Mann in Round, Crawford &
Mann, Cocconeis placentula var. lineata, C. pseu-
dolineata, Encyonema minutum, E. silesiacum,
Fragilaria pinnata var. acuminate, Gomphonema
parvulum, Karayevia laterostrata (Hustedt)
Bukhtiyarova, Mayamaea atomus, Navicula
cincta (Ehrenberg) Ralfs in Pritchard, Nitzschia
Jonticola (Grunow) Grunow in Van Heurck,
Pinnularia borealis, Planothidium delicatulum,
P. lanceolatum and Staurosira venter. Subdomi-
nant species were less representative: Achnan-
thes lacus-baicali Skvortzov, Achnanthidium
subsalsum (J.B. Petersen) M. Aboal, Caloneis
bacillum, Encyonema ventricosum, Fistulifera
pelliculosa (Brébisson) Lange-Bertalot, Frag-
ilaria nitzschioides, Gomphonema clavatum
Ehrenberg, Halamphora normanii (Rabenhorst)
Levkov, Navicula cryptocephala, Nitzschia palea,
Opephora mutabilis (Grunow) Sabbe & Wyver-

man, Planothidium frequentissimum (Lange-
Bertalot) Round & L.Bukhtiyarova, Sellaphora
multata (Krasske) Lange-Bertalot and S. pupula.
This site was characterized by the presence of a
large number of associated, sporadic species with
low abundance scores: Achnantheiopsis lanceola-
toides (Sovereign) Lange-Bertalot, Achnanthes
[lexella var. alpestris Brun, A. lanceolata var. ba-
icalensis (Skvortzov) Sheshukova, A. lanceolata
var. magna (Straub) Lange-Bertalot, A. lanceo-
lata subsp. robusta (Hustedt) Lange-Bertalot,
A. lanceolata subsp. robusta (Hustedt) Lange-
Bertalot, A. minutissima Kitzing, A. obliqua
(Gregory) Hustedt, A. oestrupii (Cleve-Euler)
Hustedt, Adlafia bryophila, Amphora sibirica
Skvortzow & Meyer, Cocconeis placentula var.
baikalensis Skvortzov, Cyclotella striata (Kitz-
ing) Grunow, Cymbella affinis Kitzing, C. stux-
bergii (Cleve) Cleve, Diatoma vulgaris, Didy-
mosphenia geminata (Liyngbye) M. Schmidt in
A. Schmidt, Diploneis elliptica (Kiitzing) Cleve,
D. oblongella (Nageli ex Kiitzing) Cleve-Euler
in Cleve-Euler & Osvald, Encyonema elginense,
FEucocconeis flexella (Kitzing) Meister, Fal-
lacia pygmaea (Kitzing) A.J. Stickle & D.G.
Mann in Round, Crawford & Mann, Fragilaria
capucina Desmaziéres, Geissleria paludosa
(Hustedt) Lange-Bertalot & Metzeltin, Gom-
phoneis quadripunctatum, Gomphonema affine,
G. angustatum, G. angustatum var. sarcophagus
(Gregory) Grunow in van Heurck, G. minutum,
G. olivaceum (Hornemann) Brébisson, G. vibrio
var. intricatum (Kiitzing) Playfair, Hannaea ar-
cus, Karayevia clevei (Grunow) Bukhtiyarova,
Luticola mutica (Kiitzing) D.G. Mann in Round
et al., V. lanceolata Ehrenberg, . leptostriata
Jorgensen, N. subrotundata, Pinnularia sp. 1,
Planothidium peragalloi (J.Brun & Héribaud-
Joseph) Round & L. Bukhtiyarova, Psammothid-
ium oblongellum (@strup) Van de Vijver in Van
de Vijver, Frenot & Beyens, Rhopalodia gibba
(Ehrenberg) Otto Miiller, Sellaphora bacilloides
(Hustedt) Z. Levkov, S. Krstic & T. Nakov in
Levkov, Nakov & Metzeltin, Synedra ulna and
Tryblionella angustata W. Smith.

The diatom complex of the Barguzinsky
Ridge site included only three species of algae,
two species were classified as subdominants
(Pinnularia borealis and Tabellaria flocculosa)
and one accompanying species — Synedra ulna
(with an abundance score of 2 points).

The soil samples in the area near the hot
springs of the Khakusy sanatorium were domi-
nated by: Achnanthes delicatula subsp. septen-
trionalis, A. lanceolata var. rostrate, Achnanthid-
ium helveticum, Amphora pediculus, Cocconeis
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Table 1
Taxonomic richness and diversity of the DC in different parts of the Frolikhinsky State Nature Resgll“)vg
Index LF BR BRP KhS
Number of classes 3 4 2 3
Number of orders 8 9 3 7
Number of families 18 17 3 15
Number of genera 30 37 3 22

Note: LI — Lake Levaya Frolikha, BR — the Bireya River, BRP — Barguzinsky ridge pass, KhS — Khakusy sanatorium.

Number of species (diagonal), number of common taxa (under the diagonal)

and coefficients of similarity of DC at plots (above the diagonal)

Table 2

Plots LF BR BRP KhS
LF T4 0,37 0,08 0,30
BR 28 77 0,05 0,50
BRP 3 2 3 0,08
KhS 16 29 1 37

Note: LF — lake Levaya Frolikha, BR — the Bireya river, BRP — Barguzinsky ridge pass, KhS — Khakusy sanatorium.

placentula var. lineata, Hanlzschia amphioxys
(Ehrenberg) Grunowin Cleve & Grunow, Pinnu-
laria borealis, Planothidium delicatulum, P. fre-
quentissimum and P. lanceolatum. The group of
subdominants was represented by the following
taxa of diatoms: Adlafia minuscula, Encyonema
silesiacum, Fragilaria pinnata var. acuminale,
Gomphonema minutum, G. parvulum, Mayamaea
atomus, Navicula cincta and Sellaphora mutata.
The associaled species complex was nol very spe-
cific, all taxa identified were found at previously
surveyed sites. This group included: Achnanthes
lacus-baicali, A. oestrupii, Adlafia bryophila,
Caloneis bacillum, C. dubia Krammer in Lange-
Bertalot & Krammer, Craticula halophila,
Cocconeis pediculus Ehrenberg, C. neodiminuta
Krammer, C. placentula, Diploneis oblongella,
Fistulifera pelliculosa, Fragilaria capucina,
Gomphonema clavatum, Navicula leplostriala,
Nitzschia palea, Placoneis elginensis (Gregory)
E.J. Cox, Rhopalodia gibba, Sellaphora bacillum
and Stephanodiscus minutulus (Kiitzing) Cleve
& Maller.

The diversity and abundance of diatoms
found in the reserve’s soils can be described as
high. The revealed taxonomic richness and di-
versity of DC showed theirinequality in different
areas (Table 1).

For the majority of species and infraspecific
taxa of diatoms (97%) found on the territory
of the reserve, the occurrence rate varied from
10 to 40%. An occurrence rate above 40% was
observed in only four taxa that were identified
as leading: Pinnularia borealis (80%), Adla-
fia bryophila (50%), Gomphonema parvulum
(50%) and Planothidium lanceolatum (50%).
The complex of dominant species was diverse

and included representatives of 15 families. The
dominants included 36 species and intraspecific
taxa, and the subdominants included 20 taxa.
The complex of associated species included 6
taxa, 67 taxa were encountered singly and oc-
casionally.

A comparison of the DC of different parts of
the natural reserve revealed similarities and dif-
ferences in a number of their basic parameters.
The degree of similarity of the diatom flora of
the studied areas was generally low (Table 2).

Its greatest value (K=0.50) was noted for
sections of bank of the Bireya river and the
Khakusy sanatorium, perhaps thisis due to their
close territorial location (Table 2). The DC of the
banks of the Bireya River and Barguzinsky ridge
were especially different (K=0.05). The number
of speciesin the studied areas also varied greatly
depending on the habitat and ranged from 3 to
78 species. A common feature of all sites was
the presence of the families Pinnulariaceae and
Fragilariaceae. The leading families — Ahnan-
thaceae, Achnanthidiaceae, Cymbellaceae, Gom-
phonemataceae and Naviculaceae, each of which
included at least 7% of the species composition,
were represented differently in DC.

As already mentioned, the communities of
diatoms in different areas differed in the set of
species and intraspecific taxa. Therefore, diatom
complexes are characterized by areas that are
determined by local landscape conditions.

Shore of Lake Levaya Frolikha. Three
biotopes were considered on the site: a section
of floodplain forest, the shores of Lake Levaya
Frolikha in the splash zone and at a distance of
90 m from the water’s edge. Representatives of
seven families played a significant role in the
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Fig. 2. Diversity of DC on the bank of the Bireya River

formation of the DC. The first place was occupied
by the family Fragilariaceae with 13 species, in
second place there were two families (Navicula-
ceae and Cymbellaceae), including 8 taxa each,
in third place were the families Eunotiaceae
and Achnanthidiaceae, with 7 species each.
Next were the families Gomphonemataceae
(6) and Pinnulariaceae (5). The remaining
families accounted for 27% of the total species
diversity of this site. In the splash zone, 36
species from 14 families and 22 genera were
identified (Fig. 1).

In the soil of a forest area on the lake shore,
97 species were found (44% of the total species
diversity), and the number of species increased
due to the ecotone effect. The increase occurred
due to the introduction of species from aqualic
and forest habitats, which is quite natural in
aquatic-terrestrial transition spaces [21-23]. In

soil samples from a floodplain forest, 30 species
of algae from 15 families and 18 genera were
identified.

Bank of the Bireya River. In the study area,
different biotopes were selected for analysis: a
section of taiga forest with thickets of elfin pine, a
river floodplain in the splash zone, and its terrace
above the floodplain. The taxonomic structure
of this diatom complex is quite complex. In this
area, the first place was occupied by the family
Naviculaceae (11 species), followed by families
containing 10 taxa: Ahnanthaceae, Achnanthi-
diaceae and Gomphonemataceae. In third place
thereis the family Fragilariaceae with 8 species,
followed by the family Cymbellaceae with 6 taxa.
Soil samples from the forest area and the flood-
plain terrace were characterized by poor species
diversity (Fig. 2).

Three species were found in the taiga: Gom-
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phonema affine, Pinnularia borealis and Pinnu-
laria sp.1. In the area of the floodplain terrace,
two species were identified: Luticola mutica and
Pinnularia borealis. Moreover, in both biomes
P. borealis acted as a dominant; no subdominants
orassociated species were identified. The largest
number of species and intraspecific taxa (74) was
noted in soil samples taken from the coastal strip
of the Bireya River (58% of the total).

Soil diatoms found on the territory of Fro-
likhinsky State Nature Reserve are presented
in Figure 3.

Plot near the Khakusy sanatorium. Three

biotopes were analyzed: a path in the taiga, a sec-
tion of taiga with thickets of dwarf pine, and the
shoreline of the Lake Baikal. The diatom com-
munities of this site were similar in taxonomic
structure to the communities of the bank of the
Bireya River. The leading position of the families
Naviculaceae, Ahnanthaceae, Achnanthidiaceae
was also noted, with the exception of the family
Gomphonemataceae, which was replaced here
by the family Cocconeidaceae. Despite the taxo-
nomic similarity, it is worth noting the difference
in the quantitative indicators of diatoms at two
adjacent sites. On the territory of the Khakusy

Fig. 3. Soil diatoms of Frolikhinsky State Nature Reserve: 1 — Cocconeis placentula;
2 — Hantzschia amphioxys; 3 — Luticola mulica; 4 — Mayamaea atomus; 5 — Navicula radiosa,
6 — Pinnularia borealis; 7T — Nitzschia fonticola. Scale bar equals to 10 um
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Fig. 4. A diversity of DC on the site of the Khakusy sanatorium
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sanatorium, there was a clear decrease in the
abundance of the three leading families by more
than 2 times. In general, the site of the Khakusy
sanatorium was characterized by average species
richness; 37 species with intraspecific taxa were
identified here. The fewest algae species were
identified in forest soil (Fig. 4).

This is quite natural, since the flora of the
dwarf pine belt is extremely poor, the develop-
ment of photoautotrophs is largely suppressed,
and many species cannol adapl to unsuitable
environmental conditions [24]. Two species were
found in the soil of the forest plot: Hantzschia
amphioxys and Pinnularia borealis, both taxa
dominated in abundance. On the footpath pass-
ing through this area, the number of species
increased to three. The increase was due to the
introduction of Fragilaria pinnata var. acu-
minata, which was represented singly in this
biotope, and on the coast of the Lake Baikal was
a subdominant. Hantzschia amphioxys and Pin-
nularia borealis were also dominant here. On the
coastof the Lake Baikal, 35 species and varieties
of diatoms have been identified.

Section Barguzinsky ridge. The smallest
DCwasidentified here. The reason for thisis the
location of the site — a coniferous taiga zone, with
acidic and slightly acidic soils, unfavorable for
the development of diatoms. At the Barguzinsky
ridge pass, no leading families were identified;
three families found here (Fragilariaceae, Pinnu-
lariaceae, Tabellariaceae) each had one species.

The territory of the Frolikhinsky nature
reserve, most of which is located in the taiga
zone, is characterized by the presence of a typi-
cal mountainous terrain. The presence of these
two ecological conditions implies insignificant
floristic species diversity, which is formed by a
monodominant community of cold-loving and
acidophilic species of diatoms, characterized by
significant abundance, which is usually reflected
in a large number of dominants and subdomi-
nants [25, 26]. However, our studies showed
a high floristic diversity of this territory (128
taxa). This surge in diversity can be explained
by the introduction of intrazonal biotopes (in this
case, floodplains of rivers and lakes), in which
polydominant groups of diatoms with a large
number of accompanying and rarely encountered
hydrophilic species are formed.

Diatom complexes of the natural reserve
have a complex taxonomic structure. The great-
est abundance and diversity were noted in areas
that are well moistened and located in close
proximity to water bodies. The characteristic
features of such DC are the predominance of the

families Fragilariaceae, Ahnanthaceae, Achnan-
thidiaceae, Naviculaceae, Gomphonemataceae,
Cymbellaceae and Kunotiaceae. However, for
certain sections the structure is greatly simpli-
fied. The low diversity of diatoms noted in forest
biotopes can be explained by the fact that these
areas are located in the coniferous taiga zone and
are unfavorable for the development of diatoms.
Environmental factors limiting the development
of diatoms in coniferous forests include the pres-
ence of coniferous litter, an acidic reaction of the
environment, low illumination, and insufficient
moisture [26—28]. An increased role of diatoms
was not observed even on paths where more fa-
vorable conditions are created for diatoms [29,
30]. The diatom community of the taiga forests
of the reserve is predominantly represented by
Pinnulariaceae and Bacillariaceae. The species
composition of each site is formed from the spe-
cies of dominant complexes characteristic of the
territory as a whole, and specific taxa found only
in this particular habitat. Most representatives
of the families Achnanthidiaceae, Bacillariaceae,
Cymbellaceae, Fragilariaceae, Gomphonema-
taceae, Naviculaceae, Pinnulariaceae, included
in the main complex, are present in the flora of
all areas, but they achieve leading positions in
communities in different areas. For example,
Adlafia bryophila dominated only on the shore
of the LF, and Gomphonema parvulum and
Planothidium lanceolatum acted as dominants
in three sites, and were absent in the BRP site.
Against the background of the dominance of
individual diatoms being confined to certain
habitats, Pinnularia borealis stands out. The
widespread distribution of P. borealis indicates
good adaptation of the species to a wide range of
environmental conditions and a high ability to
compete in diverse diatom communities.

Conclusion

Studies of the DC of different areas on the
territory of the Frolikhinsky nature reserve
showed that the species composition and domi-
nant complexes of diatoms in different areas were
formed depending on the ecological conditions
of the habitats. The largest number of species
was found on the shores of reservoirs charac-
terized by a high degree of moisture. The least
abundant and diverse diatoms were present in
shaded and insufficiently moistened areas of
coniferous forest with abundant coniferous litter
and acidic soils.

It should be noted that the territory of the
Frolikhinsky nature reserve has not yet been
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well studied, and with an increase in the number
of studies, one should expect the discovery of a
larger number of taxa of diatoms.
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