BICHHK XAPKIBCBKOI'O HAIIIOHAABHOI'O APAPHOI'O YHIBEPCHTETY
CEPIA BIOAOI'IA, 2011, eun. 1 (22), c. 110-117

IIPOBAEMHX BHUBYEHHA I SBEPEXEHHS
BIOPISBHOMAHITTASA

VIIK 582.26 (55)

SPECIES COMPOSITION AND ECOLOGY
OF THE DIATOMS IN THE GAVKHUNI WETLAND (IRAN)

© 2011

B. Zarei-Darki

Islamic Azad University, Falavarjan Branch
(Esfahan, Iran)

Data on ecology of 109 species (120 infraspecific taxa) of diatomic algae, which revealed in the
Gavkhuni Wetland (Esfahan Province, Iran), are submitted. It is cited information about temperature,
the EC, pH for each species; there is pointed halotolerance and ecotope. The original interpretation
concerning halotolerance is suggested for species of Achnanthes thermalis, Amphora delicatissima,
Caloneis permagna, Achnanthes brevipes, Neidium binodis. Comparative analysis of composition
species for investigated stations in the different time of collection and on the whole are carried out.
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Wetland, Iran

The Gavkhuni Wetland is situated on alkali
soils in 168 kilometers on the southeast from Esfa-
han at height of 1476 m above sea level (Moiniyan,
2000). This wetland is water body which was origi-
nally formed as the closed salty lake in an inter-
mountain valley tacking flow of the Zayandehrud
River and numerous temporary currents. Depth of
the Gavkhuni is 1 m on average. The Gavkhuni’s
area makes 475 kilometers square but it widely fluc-
tuates. In the summer time, its area generally makes
120 kilometers square. Fluctuations of a level are
concerned with: temporary seasonal water-flows
(waters from melted snow); evaporation of water
during the dry period.

The considerable volume of the suspended
matters (river takes sewage of settlements and en-
terprises as well as surface run-off with irrigable ar-
ea) and river alluvium are result in swamping of del-
ta of river and considerable part of adjacent area of
water. In this connection, water body is often named
swamp (wetland). Unfortunately, water gathers only
in the river delta because of a small amount of fall-
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ing of atmospheric precipitation and regulated
stream in the last years.

This lagoon is also a wintering place of mi-
grant bird like flamingo (Phoenicopterus ruber),
wild ducks (Anas platyrhynchos), wild-goose (Ar-
dea cinerea) and other.

First, hydrobiological surveys of this wetland
have been only carried out at the beginning of the
sixties of XX century (Loffler, 1961). Unfortunate-
ly, any algae species is not mentioned in his work
from this lagoon; there is only cited a quantity of
species for the Zayandehrud River. Our investigated
of the Gavkhuni Wetland has been carried for the
first time in May of 2002 (Zarei-Darki, 2004); the
water body was surveyed repeatedly in February,
20009.

The aim of present paper is analysis of spe-
cies composition and ecological characteristic of
Bacillariophyta inhabited on water section of the
Gavkhuni that is immediately adjacent to river delta.

MATERIAL AND METHODS

The eighteen samples of phytoplankton and
microphytobentos collected at the three stations of
the delta of the Zayandehrud River and at the section
which immediately adjoining to delta, served as ma-
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terials for the present study (Fig. 1). Unfortunately,
most of the Gavhuni region is difficult of access and
to remains not surveyed and studied in algological re-
spect hitherto.

Methods of sampling, processing, and storage
of the algological material are those generally accept-
ed in algology (Vodorosli ... , 1989). Each sample
was collected in the three repetitions: alive and fixed
samples for microscopy as well, sample for diatomic
analyze (Diatomovye ... , 1974). Parameters like
temperature, salinity, the EC, DO, pH were taken
during sampling. Analysis of the collected specimens
was carried out in the Laboratory of Phycology, Bio-
logical Faculty of V.N. Karazin Kharkov National
University (Ukraine) and at the Biology Laboratory
of Falavarjan Islamic Azad University (Iran). Identi-
fication of the species composition of algae was car-
ried out using the basic systematic reports (Zabelina
et al., 1951; Krammer, Lange-Bertalot, 1986; 1988;
1991; Round et al., 1992). Present report (Barinova et
al., 2006) was used for composition of ecological
characteristics. Authors of Bacillariophyta species is
cited in compliance with recommendation on stand-
ardization (Tsarenko, 2010). Zhakkar factor (K;) was
used when comparing Bacillariophyta species com-
position in different collected stations of water body.

RESULTS AND DISCUSSION

As a result of processing the materials of dou-
ble investigated on the Gavkhuni Wetland, 109 spe-
cies represented by 120 infraspecific taxa of Bacillar-
iophyta belonging 3 classes and 38 genera were re-
vealed (Table 1).

Number of Bacillariophyta species which
were found at the investigated stations in the different
periods, differed great extent (Table 2). The most
significant differences in species number were rec-
orded for the station 1 that is located practically on
the border of the Zayandehrud River and the Gavhuni
(notional boundary Gavhuni at maximum water lev-
el). In May 2002, at the station 1, it was noted 89
species and varieties most of which were indifferent
Cyclotella radiosa, Stephanodiscus hantzschii, As-
terionella formosa, Diatoma vulgare, Cymbella am-
phicephala, C. helvetica, Gomphonema acuminatum,
Ulnaria acus, Sellaphora bacillum but halophiles
were present following: Melosira varians, Fragilari-
forma virescens var. subsalina, Diatoma anceps, D.
tenue, Sellaphora pupula, Proschkinia bulnheimii. It
is interesting to note that during this period in the
samples was also noted halophobous as Stenoptero-
bia curvula (at the temperature of water 20°C, pH 8.2
and EC 10.8). During the second inspection of this
point (February, 2009), 35 taxa was found and at the
same time halophiles prevailed over the indifferent.

Among them are Fragilaria crotonensis, Cata-
combas gaillonii, Anomoeoneis sphaerophora, Na-
vicula cincta. Apparently, these changes in the ratio
of groups of salinity arisen because of entrance in-
crease of sewage and irrigable agricultural waters and
reduce the degree of dilution by river waters. As a re-
sult, presence of mesohalobous species like Tabular-
ia tabulata (C.A. Agardh) Snoeijs, Achnanthes ther-
malis (Rabenhorst) Schonfeldt, Gyrosigma strigilis
(W. Smith) Griffith et Henfrey, Tryblionella apicula-
ta Gregory, T. hungarica (Grunow) D.G. Mann in
Round et al., T. levidensis W. Smith has also in-
creased. Species of Cylindrotheca closterium (Ehren-
berg) Reiman and Lewin was characterized by most
cell number (at the temperature of water 5°C, pH 6,5-
6,9 and EC=30,4 us/cm).

At the station 2, in May 2002, 52 taxa were re-
vealed and in February 2009, 34 taxa were found.
Among them were common seven taxa (Catacombas
gaillonii, Placoneis elginensis, Gomphonema par-
vulum, Achnanthes brevipes, Pinnularia gibba,
Gomphonema acuminatum var. coronatum, Amphora
coffeaeformis var. angularis) in two investigations. In
this time, the widespread species both plankton and
benthos were indifferent: Stephanodiscus hantzschii,
Fragilaria danica, Navicula menisculus, Nitzschia
acicularis, Nitzschia palea. During the second in-
spection of the point typical species were from halo-
philes of Gomphonema parvulum (Kiitzing) Grunow
var. micropus (Kiitzing) P.T. Cleve from indifferents,
Cocconeis pediculus Ehrenberg and Cosmioneis pu-
silla and from mesohalobous forms of Amphiprora
paludosa W. Smith. that may be evidence of an un-
stable salt regime.

At the third station, on the whole 68 species
were found, 40 of them — in May (2002) and 36 taxa
— in February (2009). For two investigations of this
point eight taxa were common, are follow: Navicula
radiosa, N. rhynchocephala, Gyrosigma strigilis,
Amphora coffeaeformis, A. coffeaeformis var. angu-
laris, Bacillaria paxillifer, Tryblionella levidensis,
Nitzschia clausii. In May, Usual widespread species
were indifferent: Caloneis ventricosa, Navicula cryp-
totenella, Surirella angustata w Cymatopleura solea.
During second collection when EC makes 49.7 and
temperature was 7°C, species Amphora coffeaeformis
was frequent occurrence both in plankton and in the
benthos. Moreover, overwhelming majority of meso-
halobous species were revealed just at this station in
this time: Caloneis permagna, Navicula incerta, Ba-
cillaria paxillifer, Surirella striatula and other.

Only three taxa like Achnanthes brevipes,
Pinnularia gibba, Amphora coffeaeformis var. an-
gularis were common at all investigated stations in
a given time.
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Table 1. The taxonomic composition and ecological characteristics

of diatoms in the Gavkhuni Wetland

Ecology*
Taxa 1 | 2 3 | 4 5
Coscinodiscophyceae
Cyclotella radiosa (Grunow) Lemmerm. 20 8,2 10,8 PI-B i
C. schroeteri Lemmerm. 20 8,2 10,8 PI-B i
Melosira varians C.Agardh 20 8,2 10,8 PI-B hl
Stephanodiscus hantzschii Grunow 20 8-8,2 10,8-12,2 PI-B i
S. minutulus (Kiitz.) Cleve & V.Mdller 20 8-8,2 10,8-12,2 PI-B i
Fragilariophyceae
Asterionella formosa Hassall 20 8,2 10,8 PI-B i
Catacombas gaillonii (Bory) Williams & Round 5-21 6,5-8,2 | 10.8-49.4 PI-B hl
Diatoma anceps (Ehrenb.) Kirchner 20 8.2 10.8 B hl
Diatoma sp. 20 8.2 10.8 B -
Diatoma tenue C.Agardh 20 8.2 10.8 B hl
D. vulgare Bory var. vulgare 20 8.2 10.8 PI-B i
D. vulgare Bory var. breve Grunow 20 8.2 10.8 PI-B i
D. vulgare Bory var. ovalis (Fricke) Hustedt 20 8.2 10.8 i
Fragilaria capucina Desm. 20 8-8.2 10.8-12.2 PI-B i
F. crotonensis Kitton 5 6.5 49.4 B hl
F. danica (Kiitz.) Lange-Bert. 20-21 8-8.1 12.2 PI-B i
\I/:irraégéleanrslforma virescens (Ralfs) Williams & Round var. 20-21 8-8.2 10.8-12.2 PI-B i
F. virescens (Ralfs) Williams & Round var. subsalina Grunow 5-20 6.5-8.2 | 10.8-49.4 PI-B hl
Martyana martyi (Hérib.) Round 5 6.5 49.4 PI-B i
Staurosira construens Ehrenb. 20 8-8.2 10.8-12.2 PIl-B i
Tabularia tabulata (C.Agardh) P.J.M.Snoeijs 5 6.5-6.8 | 49.4-49.6 PI-B mh
Bacillariophyceae

Achnanthes brevipes C.Agardh 20 8-8.2 10.8-12.2 B hi
A. inflata Grunow 20 8.2 10.8 B hl
A. thermalis (Raben.) Schonfeldt 5 6.5 49.4 B mh
Amphiprora paludosa W.Sm. 5 6.8 49.6 Pl mh
Amphora coffeaeformis C.Agardh var. coffeaeformis 5-21 6.8-8.1 | 12.13-49.6 PI-B mh
A. coffeaeformis C.Agardh var. angularis Cleve 7-21 6.9-8.2 | 10.8-49.7 PI-B mh
A. delicatissima Krasske 5 6.8 49.6 B mh
A. holsatica Hustedt 20 8-8.2 10.-12.2 B hl
A. veneta Kiitz. 20 8-8.2 10.8-12.2 PI-B i
Anomoeoneis sphaerophora (Kiitz.) Pfitzer 5-7 6.5-6.9 | 49.4-49.7 B hl
Bacillaria paxillifer (O.Miill.) Hendey 7-21 6.9-8,1 | 12.1-49.7 PI-B mh
Caloneis amphisbaena (Bory) Cleve 20 8-8. 10.8-12.2 B hl
C. latiuscula (Kiitz.) Cleve var. rostrata Skvortsov 20 8.2 10.8 B i
C. permagna (J.W.Bailey) Cleve 7 6.9 49.7 B mh
C. ventricosa (Ehrenb.) F.Meister 21 8.1 12.13 B i
Cocconeis pediculus Ehrenb. 5 6.8 49.6 B hl
C. placentula Ehrenb. var. intermedia (Hérib. & Perag.) Cleve 20 8.2 10.8 B i
Cosmioneis pusilla (W.Sm.) D.G.Mann & Stickle 5 6.8 49.6 B hl
Craticula ambigua (Ehrenb.) D.G.Mann 20 8.2 10.8 B i
C. cuspidata (Kiitz.) D.G.Mann 20 8.2 10.8 B i
C. halophila (Grunow ex van Heurck) D.G.Mann 20 8-8.2 10.8-12.2 B i
Cylindrotheca closterium (Ehrenb.) Reiman & Lewin 5-7 6.5-6.9 | 49.4-49.6 PI-B mh
Cymatopleura elliptica (Bréb. ex Kiitz.) W.Sm. 20 8 12.2 B i
C. librile (Ehrenb.) Pant. 20 8.2 10.8 B i
C. solea (Bréb.) W.Sm. 20-21 | 8.1-8.2 | 10.8-12.13 B i
Cymbella affinis Kiitz. 20 8-8.2 10.8-12.2 B i
C. amphicephala Nageli 20 8.2 10.8 B i
C. cistula (Ehrenb.) Kirchn. 20 8.2 10.8 B i
C. cymbiformis C.Agardh 5-20 6.8-8.2 | 10.8-49.6 B hl
C. helvetica Kiitz. var. helvetica 21 8.1 12.13 B i
C. helvetica Kiitz. var. curta Cleve 20 8.2 10.8 B i
C. lanceolata (Ehrenb.) Kirchn. 20 8.2 10.8 B i
C. pusilla Grunow 5-7 6.8-6.9 | 49.6-49.7 B mh
C. tumidula Grunow 20 8-8.2 10.8-12.2 B i
C. turgida Hassall 20 8.2 10.8 B i
C. turgidula Grunow 20 8.2 10.8 B i
Encyonema minutum (Hilse in Rabenh.) D.G.Mann 20 8.2 10.8 B i
E. prostratum (Berk.) Kiitz. 20 8-8.2 10.8-12.2 B i
Gomphonema acuminatum Ehrenb. var. acuminatum 20 8-8.2 10.8-12.2 B i
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G. acuminatum Ehrenb. var. coronatum (Ehrenb.) W.Sm. 20 8.2 10.8 B i
G. brasiliense Grunow 20 8.2 10.8 B i
G. clavatum Ehrenb. 20 8.2 10.8 B i
G. olivaceum (Lyngb.) Kiitz. var. olivaceum 20 8.2 10.8 B i
G. olivaceum (Lyngb.) Kiitz. var. calcareum (Cleve) Cleve 20 8-8.2 10.8-12.2 B i
G. parvulum (Kiitz.) Grunow var. parvulum 20 8 12.2 PI-B i
G. parvulum (Kiitz.) Grunow var. micropus (Kiitz.) Cleve 20 8 12.2 B i
G. truncatum Ehrenb. 20 8.2 10.8 B i
Gyrosigma acuminatum (Kiitz.) Rabenh. 20 8.2 10.8 B i
G. strigilis (W.Sm.) J.W.Griff. & Henfr. 5-21 6.5-8.1 | 12.13-49.7 B mh
Hantzschia amphioxys (Ehrenb.) Grunow 20 8.2 10.8 B i
Navicula arenaria Donkin 20 8-8.2 10.8-12.2 B hl
N. cari Ehrenb. 20 8.2 10.8 B i
N. cincta (Ehrenb.) Ralfs 5 6.5-6.9 | 49.4-49.7 B hl
N. cryptocephala Kiitz. 5-21 6.5-8.2 | 10.8-49.4 B hl
N. cryptotenella Lange-Bert. 21 8.1 12.13 B i
N. exigua (W.Greg.) O.Miill. var. exigua 20 8.2 10.8 PI-B i
N. exigua (W.Greg.) O.Miill. var. elliptica Hustedt 20 8-8.2 10.8-12.2 PI-B i
N. incerta Grunow 7 9 49.7 B mh
N. lanceolata (C.Agardh) Ehrenb. 20 8-8.2 10.8-12.2 B i
N. menisculus Schum. 20 8-8.2 10.8-12.2 PI-B i
N. radiosa Kiitz. 7-21 6.9-8.2 | 10.8-49.7 B hl
N. rhynchocephala Kiitz. 7-21 6.9-8.2 | 10.8-49.7 B hl
N. tripunctata (O.Miill.) Bory 20-21 | 8.1-8.2 | 10.8-12.13 PI-B i
N. veneta (Kiitz.) Grunow 7 6.9 49.7 B hl
Neidium binodis (Ehrenb.) Hustedt 20 8.2 10.8 PIl-B hl
Nitzschia acicularis (Kiitz.) W.Sm. 20 8-8.2 10.8-12.2 PI-B i
N. clausii Hantzsch 7-21 6.9-8.1 | 12.13-49.7 B mh
N. linearis (C.Agardh) W.Sm. 20 8-8.2 10.8-12.2 B i
N. obtusa W.Sm. 5-7 6.8-6.9 | 49.6-49.7 B mh
N. ostenfeldii Hustedt 20 8-8.2 10.8-12.2 PI-B i
N. palea (Kiitz.) W.Sm. 20 8-8.2 10.8-12.2 PI-B i
N. sigmoidea (Ehrenb.) W.Sm. 20 8.2 10.8 PI-B i
Nitzschia sp. 20 8.2 10.8 B -
N. sublinearis Hustedt 21 8.1 12.13 PIl-B i
N. subtilis (Kiitz.) Grunow 20 8-8.2 10.8-12.2 B i
N. umbonata Lange-Bert. 20 8-8.2 10.8-12.2 B i
N. vermicularis (Kiitz.) Hantzsch 5 .5 49.4 B hl
Pinnularia gibba Ehrenb. 20 8-8.2 10.8-12.2 B i
P. leptogongyla Ehrenb. 20-21 8-8.2 10.8-12.2 PI-B -
P. mesolepta (Ehrenb.) W.Sm. 20 8-8.2 10.8-12.2 B i
P. microstauron (Ehrenb.) Cleve 20 8-8.2 10.8-12.2 B i
P. viridis (Nitzsch) Ehrenb. 20 2 10.8 B i
Placoneis elginensis (Gregory) E.J.Cox 20 8-8.2 10.8-12.2 B i
Proschkinia bulnheimii (Grunow) Karaeva 20 8.2 10.8 PI-B hl
Sellaphora bacillum (Ehrenb.) D.G.Mann 20 8.2 10.8 B i
S. pupula (Kiitz.) Mereschk. 20-21 | 8.1-8.2 | 10.8-12.13 PI-B hl
Stenopterobia curvula (W.Sm.) Krammer 20 8.2 10.8 B hb
Surirella angustata Kiitz. 20-21 | 8.1-8.2 | 10.8-12.13 B i
S. minuta Brébisson 5 6.5 49.4 B hi
S. striatula Turpin 7 6.9 49.7 B mh
Tryblionella apiculata Gregory 5-7 6.5-6.9 | 49.4-49.7 PI-B mh
T. hungarica (Grunow) D.G.Mann 5-7 6.5-6.9 | 49.4-49.7 B mh
T. levidensis W.Sm. 5-21 6.5-8.1 | 12.13-49.7 PI-B mh
T. obtusiuscula Grunow 20 8.2 10.8 PI-B i
Ulnaria acus (Kiitz.) Aboal 20 8-8.2 10.8-12.2 PI-B i
U. biceps (Kiitz.) Compére 20 8-8.2 10.8-12.2 B i
U. oxyrhynchus (Kiitz.) Aboal 20 8.2 10.8 PI-B i
U. ulna (Nitzsch) Compere var. ulna 20 8.2 10.8 PI-B i
U. ulna (Nitzsch) Compére var. amphirhynchus (Ehrenb.) Aboal 20 8-8.2 10.8-12.2 B i

* Note. 1 — range of temperature, °C, 2 — pH, 3 — electrical conductivity, ms/cm, 4 — ecotope (Pl — plankton, B — benthos), 5 —
halotolerance (hb — oligohalobous-halophobous; i — oligohalobous-indiferents; hl — oligohalobous-halophilous; mh —
mesohalobous)
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Table 2. Allocation of Bacillariophyta species composition
for Gavhuni stations of sample collection in the investigated time.

Stations Years | Foundtaxa | Total in the station CoTrT/ggtitS;gc:‘g;two Typical taxa
: 2000 | 38 105 19 15
B2 7 s
: 2008 | 36 68 ° 2

Using calculated values K; maximal similar-
ity, schemes for total Bacillariophyta species
diversity (Fig. 2, I) revealed at the three station of
water body in all time of investigations as well as
separately for each investigation — May 2002 (Fig.
2, 1), February 2009 (Fig. 2, 111) have been com-
posed. General correlation pleiad is built by con-
nection level of 0,43 (1). For May (2002) the pres-
ence of a small number of species that are common
for first and second stations, allows us to construct
a united pleiad at the level of 0,3 (I1) that indicates
the predominance of distinctions over the similari-
ties. For February 2009 at the level of 0,4 (l11) in-
ternal connections between the first and third sta-
tions get broken in the pleiad. Maximal similarity

Zayandeh rud River

for all stations of material collection has been de-
termined in May 2002 between first and second
points at the level 0,53 that is, the similarity pre-
vailed over distinction in their species composi-
tion; in February 2009, between second and third
stations.

By analyzing the distribution of diatoms into
salinity groups for each investigated station, it is
possible to see that the number of indifferent spe-
cies decreases with the movement from the delta
Zayandehrud River to section wetland, and the
number of mesohalobous species increases (Fig.
3). On the whole, indifferents turned out most nu-
merous groups with respect to halotolerance (Fig.
4). But high content of salts in wetland waters has

— )

120000

/ Gavkhuni -

' Wetland - t

Fig. 1. A schematic map showing the location of sampling stations on the Gavkhuni Wetland. O —

stations of sample collection.

Fig. 2. Diagram of maximal similarity of Bacillariophyta species diversity for all investigated time

(1), for May 2002 (1), for February 2009 (111).
1, 2, 3 —investigated stations.
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Fig. 4. Allocation of total Bacillariophyta species composition of wetland algal flora for groups of

salinity.

determined rather high rate both halophilous forms
(24%) and mesohalobous species (13%). There is
no consensus concerning the ecology of Achnan-
thes brevipes, A. thermalis, Amphora delicatissi-
ma, Caloneis permagna u Neidium binodis; some
authors regard them as halophilous species with
the exception of Neidium binodis (it regards as in-
different) (Barinova et al., 2006), while others as
mesohalobous ones (Proshkina-Lavrenko,
Makarova, 1968; Zabelina et al., 1951). Taking in-
to account the salinity values in the wetland at the
time of survey, we grouped species of Achnanthes
thermalis, Amphora delicatissima, Caloneis
permagna with mesohalobous forms and species of
Achnanthes brevipes u Neidium binodis with oli-
gohalobous-halophilous forms.

At the analysis of results of our surveys of
Gavkhuni Wetland’s algal flora were revealed 109
species represented by 120 infraspecific taxa of
Bacillariophyta belong to 38 genera. Distribution
of specific composition of Bacillariophyta is estab-
lished concerning halotolerance in different inves-
tigated years and on the different locations. The
original interpretation concerning halotolerance is
suggested for species of Achnanthes thermalis,
Amphora delicatissima, Caloneis permagna,
Achnanthes brevipes, Neidium binodis. The data
obtained should be considered preliminary. The
specificity of the water body and the conditions
developed in it require the continuation of algoflo-
ristic monitoring and further studies.
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BHUJIOBOM COCTAB M DKOJIOT U JMUATOMOBBIX BOJTOPOCJIEN
BOJIOTA TABXYHH (MPAH)

b. 3apen-/lapkn

Hcnamcxuii @nasaposxcanckuii A3ao ynueepcumem
(Ucghaxan, Upan)

IpexacraBnenst cBenenus 06 sxonoruu 109 Bumos (120 BHyTpHBHIOBBIX TakcoHOB) Bacillariophyta,
BBIIBJICHHBIX B Gostore ['aBxynu (octan Hchaxan, Upan). [ Kaxa0ro BUaa MPUBOIATCS TaHHBIE
TeMreparypsl, pH, yIeIbHON 3IIeKTPONPOBOIHOCTH BOIbI; YKA3bIBAETCSA TPYIIIA TaloOHOCTH U Me-
crooburanue. Jias BumoB Achnanthes thermalis, Amphora delicatissima, Caloneis permagna,
Achnanthes brevipes, Neidium binodis npemioskena opuruHanbHast TPAKTOBKA TPYIIIEI TaIOOHOCTH.
IIpoBeneH CpaBHUTENBHBIM aHATN3 BUIOBOIO COCTABA JJIsl HCCIIEAYEMBIX CTAHI[UM B pa3HbIE MEPUO-

I61 cOopa | B IEJIOM.

KuioueBblie cioBa: Bacillariophyta, sudoeoti cocmas, sxonozus, derbma peku 3atiendepyo, 6010mo

lasxynu, Upan
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ZAREI-DARKI

BUOBUI1 CKJIAJ I EKOJIOTISI JIATOMOBHUX BOJOPOCTEI
BOJIOTA F'ABXYHI (IPAH)

b. 3apei-/lapki

Icramcxuii @rasaposrcancokuii A3a0 yHieepcumem
(Icpaxan, Ipan)

IMomano BimomocTi mpo exomorito 109 Buais (120 BHYyTpimHROBHAOBHX TakcoHiB) Bacillariophyta,
BusBIeHUX B Oornoti ['aBxyHi (octaH Icdaxan, Ipan). {1 K0’KHOTO BUIY HABOAATHCS JaHI TeMIlepa-
TypH, pH, TUTOMOI eIeKTPONPOBIAHOCTI BOMIN; BKa3yeThCS Ipyla raJoOHOCTI 1 MiCHETIPOKUBAHHS.
s Bunis Achnanthes thermalis, Amphora delicatissima, Caloneis permagna, Achnanthes brevipes,
Neidium binodis 3anpomnoHoBaHe opuriHaibHe TPaKTyBaHHs TpynH raixoGHocTi. [IpoBeneHo mopis-
HSUTBHUH aHai3 BUIOBOTO CKIIAAY JUIS JOCHIKYBAaHUX CTAHINH B Pi3HI MEpioan 300py 1 B LLJIOMY.

Kuarouosi caoBa: Bacillariophyta, sudosuii ckiaod, exonoeis, deroma piuku 3aiiendepyo, 6010mo
Taexyni, Ipan
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