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Abstract

Iran is the second-largest country in the Middle East with diverse eco-regions. East
Azerbaijan, the northwestern province of Iran, has diverse ecosystems of lakes,
rivers, springs, wetlands, and waterfalls. However, despite the numerous riverine
ecosystems, few studies have been conducted on the diatom flora of the region. This
study focuses on the Sufi Chai River diatom flora in East Azerbaijan, Iran. The river
flows approximately 55 km and originates from the Sahand Mountain, substantially
modified in several locations, and flows through the Qaragishlaq Wetland before
reaching Lake Urmia. In the present study, algal samples were taken from seven
stations upstream and downstream of the Sufi Chai River during winter, spring,
summer, and autumn in 2020. The sample preparation was performed using the hot
hydrogen peroxide method, and finally, 90 diatom taxa were identified in this study.
The findings showed that the highest species diversity (16 spp.) belongs to the genus
Nitzschia. Furthermore, we identified 21 new records that have not been previously
reported in the diatom flora of Iran.

Keywords: Azerbaijan; Diatom; diversity; ecology; Iran; Lake Urmia; Sufi Chai
River
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INTRODUCTION

Algae are primary producers that power food webs
and biogeochemical cycling in aquatic ecosystems
(Stevenson 2014). Diatoms respond directly to
physical, chemical, and biological changes in rivers and
streams because they are sensitive to many changes in
aquatic ecosystems (Hill & al., 2000). Indeed, diatoms
often respond to changes in environmental conditions,
due to their sensitivity, before effects on higher
organisms are detected (Kelly & Whitton, 1995,
Stevenson & al., 2010). Environmental variables (e.g.
flow changes) can affect biological community
structure and ecosystem functions (Atazadeh & al.,
2020). Within the biofilm, diatom assemblages are
highly responsive to shifts in water quality (Reid & al.,
1995), so their identification can reveal ecological
responses to flow-driven changes in stream water
quality.

The taxonomic composition of benthic diatom
communities has been widely used for monitoring
water quality (Atazadeh & al., 2021). Therefore,
floristics surveys are important for long-term
ecological investigations and monitoring.

Some studies on diatoms of Iran were conducted
including algae from the deserts of Iran (Compére
1981), Caspian Sea (Fallahi 1991), Zayandeh Rood
(Afsharzadeh & al., 2003), Lake Neure (Nejadsattari
2005), Gharasou River (Atazadeh & al., 2007,
Atazadeh & Sharifi, 2012), Streams in Ramsar
(Soltanpour-Gargari & al., 2011), Karaj River (Kheiri
& al., 2018), Balikhli River (Panahy-Mirzahasnlou &
al.,, 2018), Taleghan River (Naseri & al., 2022),
Western Rivers of Lake Urmia (Mehrjuyan &
Atazadeh, 2022), Aras River (Parikhani & al., 2023),
Ahar Chai River (Yadollahi & Atazadeh, 2024).

The Sufi Chai River originates from Sahand
Mountain and flows through the Qaragishlag Wetland
before reaching Lake Urmia. We chose the Sufi Chai
River for study because this river has been substantially
modified for an extended period, and is degraded due
to catchment and water resource development and
water supply for urban usage. The geographical
significance of the Sufi Chai River is notable, as its
catchment area spans 1,800 square kilometers.
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However, this river increasingly suffers from pollution
due to rural and urban sources, particularly evident
downstream (Haghshenas & al., 2016; Mobasheri & al.,
2022). This research focused on the diatom flora of the
Sufi Chari River, one of Lake Urmia Basin's main
rivers.

MATERIALS AND METHODS

We established seven sampling stations along the
Sufi Chai River to measure pollution levels and
ecological status. Throughout the four seasons of 2020,
we collected 49 algal samples from all the stations.
Four stations are located upstream, and three are
downstream of the Alavian Dam (Table 1).

Diatoms are sampled using different methods
depending on their habitats, such as stone (epilithic),
sand (epipsammic), mud or sediments (epipelic), and
plants (epiphytic). In this project, we focused on
sampling epilithic diatoms, which live on the surface of
various rocks found in riverbeds and along banks. We
employed standard sampling methods (Taylor & al.
2007). To increase sampling efficiency, we selected an
area measuring 10 to 20 meters in length, with a width
corresponding to that of the river. From this area, we
chose approximately 8 to 10 stones with different
characteristics and locations. After rubbing the stones
with a brush, we obtained a solution containing the
samples. We used half of this solution during the
research process (Fig. 1).

To prevent changes to the diatom cell wall structure
and maintain its natural shape, we utilized stabilizing
agents like formaldehyde and Lugol’s solutions.
However, some institutions and universities have opted
to use Lugol instead of formaldehyde due to
carcinogenic risk (Bosetti & al., 2008; Swenberg & al.,
2013; Krammer 2000; Williams 2016). For our study,
we chose to use Lugol. We also employed the hot H,0-
method for sample preparation, which is considered
one of the best methods available (Battarbee, 1986;
Barinova, 2017). After boiling the samples with HCI
and H,0,, we placed the beakers in a place without
shaking for 24 hours to allow the diatoms to settle. We
then discard the supernatant and rinse it with distilled
water.
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Fig. 1. A, Location of Sufi Chai River and Alavian Dam (Google Maps); B, Someh- Ashan Road. C, Qishlaq village;

D, Alavian Dam.

Table 1: Geographic coordinates and locations of the studied sites along the Sufi Chai River.

Site No Latitude Longitude Number of Species  Altitude (m)
Someh Ashan S1 379 32' 00" 46° 19' 42" 43 1630
Someh Ashan Road S2 379 30' 55" 46° 18' 56" 39 1588
Qishlaq village S3 370 27 30" 46° 16' 10" 36 1551
Alavian Dam S4 370 26' 52" 46° 15' 39" 27 1463
Maragheh city center S5 370 24' 15" 460 13' 58" 31 1446
Dabbagh Khaneh S6 37°22' 09" 460 13' 10" 28 1400
Khoshe Mehr S7 37°18' 52" 46° 08' 20" 15 1311

We continued washing every 24 hours for four days
until the samples were completely washed from the
acid. After this period, we poured 800 pL of the sample
onto the slide, and after air drying, for slide preparation,
we used Naphrax and examined the samples with
Olympus and ZEISS optical microscopes equipped
with 100x objectives. For identification, we used
different key references (Krammer 1986, 1991a,
1991b; Van der Werff, 1955; Solak & al., 2019; Lange-
Bertalot, 2001; Bahls. 2018). All LM images were
taken using a camera mounted on the ZEISS and
Olympus microscopes. SEM images were taken with
the TESCAN VEGAS field-emission scanning electron
microscope, with a working voltage of 2/0kV and spot

size 2. The voucher specimens are deposited in the
ecology laboratory of the University of Tabriz.

We also measured 9 water chemistry and biological
properties including phosphate, sulfate, nitrate, silica,
chlorophyll-a, dry weight, pH, TDS, and EC in all 7
studied stations during 4 seasons. We measured pH,
TDS, and EC by Hanna HI9811. To measure
phosphate, sulfate, nitrate, and silica factors, we
prepared samples with concentrations of 0-1-2-3-4-5
and 6 ppm from each station and measured their
absorbance in a spectrophotometer. Then we drew a
graph according to the amount of absorption and
concentration. Using these standard charts, we
calculated the main concentration of factors in the
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desired samples (APHA 2005). We poured 5 mL of
each sample into the falcon to measure chlorophyll-a,
and added 10 mL of 95% ethanol. We moved the
falcons into the refrigerator for an overnight. The next
day, we transferred the samples to room temperature
and measured their absorbance in two steps including
before adding acid and after adding two drops of 0.1N
HCl acid at a wavelength of 665 nm by a spectrometer.
Then we calculated the amount of chlorophyll-a by
inserting the resulting information into the formula
(Nusch, 1980b; Hilmer & Bate, 1990).

To determine the dry weight, we first measured the
weight of the prepared filter papers in milligrams. Next,
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we passed a specific volume of the sampled solution
(20 mL in this study) through the filter paper. We then
placed the filter papers in an oven set to 60 degrees
Celsius for 24 hours to completely evaporate the liquid
from the samples. Once the filter papers were fully dry,
we measured their weight again. The difference in
weight was divided by the volume of the extracted
solution, allowing us to calculate the dry weight in
milligrams per liter. Additionally, to assess water
quality and diatom biomass, we calculated the biomass
using data from OMNIDIA software (Lecointe & al.,
1993) (Table 2).

Table 2: Physico-chemical and biological factors measured in Sufi Chai River, in different stations. DW= Dry Weight;

Chl-a = Chlorophyll-a; Biov=Biovolume.

Unit S1 S2 S3 S4 S5 S6 S7
EC uS cm? 118.6+21 154433 189+41 245455 586+68 1980+75 2554499
pH - 6.96+1.4 7.07+0.8 7.12+0.9 7.240.5 7.35+£0.7 7.3940.7 7.471£0.4
NO3 mg I 0.2340.2 0.54+0.3 0.6+0.3 0.740.5 1.240.7 1.840.9 1.940.9
SI102 mg I 0.122+0.12  0.238+0.11 0.349+0.13 0.451+0.14 0.55840.29 0.68340.28 0.991+0.21
TDS mg I 2+1 3+1 4+1 5+2 612 6+3 8+3
SO mg I 0.12840.11 0.288+0.11 0.379+0.12 0.4664+0.11 0.5784+0.29 0.693+0.28 0.771+0.23
PO4 mg I 0.041+0.01 0.076+0.03 0.067+0.02 0.093+0.03 0.111+0.04 0.281+0.06 0.355+0.9
DW x10%mg I 0.9+0.09 1.840.7 3.312.8 41+0.6 13.1+2.6 29+45.5 20.4+4.2
Chl-a  mg.m? 2612 1147 1448 4142 4645 52+0.1 61 +5
Biov x10% um3 cm3 11247 12246 14446 156+7 185+14 204414 21548
RESULTS Fragilaria vaucheriae. Meanwhile, in the downstream

In this study, 90 species were identified, with the genus
Nitzschia representing the largest number of species
(Table 3). The composition of the diatom community
varied among different stations and across various
seasons. The genera Cyclotella, Melosira, and
Stephanodiscus were categorized as centric diatoms.
Most species observed in the upstream stations (S1-S4),
in the mountainous region of the river, were large in
terms of size. Conversely, most species found in the
downstream stations (S5-S7) in non-mountainous areas
were smaller. In the upstream stations (S1-S4), the most
abundant species were Diatoma vulgaris and

stations (S5-S7), Cocconeis placentula, Cocconeis
pediculus, and Nitzschia dissipata were more common.
Among the studied genera, Nitzschia, with 16 species,
and Surirella, with 7 species, were the most diverse in
the river. Additionally, some genera included only a
single species. A total of 17 species were present at all
stations, while Ctenophora pulchella was observed
three times at station 4. The LM and SEM Images of
the identified species in the Sufi Chai River are
presented in Figs. 2-16.
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8 9 11

Fig. 2. LM images of studied species. 1-4, Cyclotella meneghiniana; 5, Stephanodiscus medius; 6-8, Melosira
varians; 9-11, Diatoma vulgaris. Scale bar=10pm.
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Fig. 3. LM images of studied species. 12, Hippodonta capitata; 13-15, Fragilaria recapitellata; 16, Achnanthes cf.
brevipes; 17, Tabularia fasciculata; 18-21, Diatoma moniliformis; 22-23, Fragilaria vaucheriae; 24, Cocconeis

euglypta; 25-26, Hannaea arcus, 27-28, Ulnaria ulna. Scale bar=10um.
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Fig. 4. LM images of studied species: 29, Cocconeis placentula; 30, Cocconeis euglypta; 31, Cocconeis pediculus;
32-33, Navicula tripunctata; 34-35, Frustulia vulgaris; 36-37, Navicula capitatoradiata; 38, Navicula lanceolata; 39,
Navicula cryptotenella; 40, Navicula splendicula; 41-42, Sellaphora pupula; 43, Diploneis parma. Scale bar= 10um.
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Fig. 5. LM images of studied species: 44, Caloneis amphisbaena; 45, Caloneis cf silicula; 46-47, Pinnularia
brebissonii; 48, Pinnularia microstauron; 49, Pinnularia viridiformis; 50, Cymbella sp; 51, Cymbella compacta; 52-
53, Encyonema caespitosum; 54, Amphora paracopulata; 55, Encyonema silesiacum. Scale bar= 10um.



136 Diatoms of the Sufi Chai River in northwest Iran IRAN. J. BOT. 31(1), 2025

Fig. 6. LM images of studied species: 56-57, Cymbella neolanceolata; 58, Encyonema leibleinii; 59-61, Cymbella
helvetica; 62, Cymbella sp; 63, Cymbella neocistula; 64-66, Rhoicosphenia abbreviata; 67-69, Cymbella tumida.
Scale bar=10pm.
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Fig. 7. LM images of studied species. 70-71, Gomphonema italicum; 72-73, Gomphonema olivaceum; 74,
Gomphonema parvulum; 75, Gomphonema capitatum; 76-77, Gomphonema laticollum. Scale bar=10um.
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Fig. 8. LM images of studied species: 78-79, Gomphonema olivaceum; 80, Gomphonema italicum; 81, Gomphonema
augur; 82, Rhopalodia gibba; 83, Rhopalodia parallela; 84-85, Epithemia sorex; 86, Epithemia adnata; 87-88,
Epithemia selengensis; 89-91, Reimeria sinuate. Scale bar=10pm.
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Fig. 9. LM images of studied species. 92, Nitzschia sigmoidea; 93, Nitzschia wuellerstorffii; 94, Nitzschia sp; 95,
Nitzschia brevissima; 96, Nitzschia fasciculata; 97, Nitzschia sigma; 98, Nitzschia vitrea; 99, Nitzschia amphibia;
100, Nitzschia recta; 101-103, Nitzschia dissipata var media; 104, Bacillaria paxillifera; 105, Nitzschia sp. Scale
bar=10pm.
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Fig. 10. LM images of studied species. 106, Tryblionella hungarica; 107, Surirella ovalis; 108, Surirella brebissonii;
109, Surirella minuta; 110-112, Staurosirella angusta; 113, Hantzschia amphioxys; 114-116, Cymatopleura solea.

Scale bar=10pm.
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Fig. 11. SEM images of studied species. 117, Cyclotella meneghiniana (external view); 118, Cyclotella meneghiniana
(internal view); 119, Cyclotella meneghiniana (with spine); 120, Stephanodiscus medius (internal view); 121,
Stephanodiscus medius (external view); 122, Stephanodiscus neoastraea; 123, Diatoma moniliformis; 124, Diatoma
vulgaris (deform); 125, Cymbella helvetica; 126-127, Rhoicosphenia abbreviate (girdle view); 128, Achnanthes

brevipes; 129, Ctenophora pulchella; 130, Tabularia fasciculata. 117-122, Scale bar=5um; 118-130, Scale
bar=10um.
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Fig. 12. SEM images of studied species. 131, Rhoicosphenia abbreviata (valve view); 132, Cocconeis pediculus
(raphe valve); 133, Cocconeis placentula (without raphe); 134, Gomphonema olivaceum; 135, Gomphonema
olivaceum (external view); 136, Gomphonema italicum (internal view); 137, Gomphonema italicum (external view);

138, Pinnularia brebissonii; 139, Navicula sp. Scale bar=10um.
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Fig. 13. SEM images of studied species. 140, Diploneis parma; 141, Diploneis elliptica; 142, Navicula cryptotenella;
143, Navicula tripunctata; 144-146, Nitzschia sp; 147, Nitzschia amphibia; 148-150, Nitzschia dissipata. Scale
bar=10um.
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Fig. 14. SEM images of studied species. 151, Nitzschia sp.; 152, Rhopalodia cf. musculus (external view); 153-154,
Rhopalodia cf. musculus (internal view); 155-156, Halamphora veneta (internal view); 157-158, Epithemia sorex;
159, Epithemia adnata. Scale bar=10pm.
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167
Fig. 15. SEM images of studied species. 160-161, Cymbella compacta; 162, Halamphora veneta (external view); 163-

165, Rhoicosphenia abbreviate (internal view); 166, Cymbella tumida; 167-168, Cymatopleura apiculata; 169,
Tryblionella apiculata. Scale bar=10um.
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Fig. 16. SEM images of studied species: 170-171, Tryblionella apiculata; 172, Surirella crumena; 173, Surirella
peisonis; 174, Surirella lange-bertalotti; 175, Surirella robusta. Scale bar=10pm.
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Table 3. List of identified species in the Sufi Chai River. 1D reference refers to the source of species identification
keys. Locality reference refers to the person who identified the species in Iran. * Representing new record for diatom

flora of Iran.
Number Taxa ID reference Locality reference Station
1 Achnanthes brevipes C. Agardh Algae base (Atazadeh & al. 2007; S1-S3
(www.algaebase.org) Soltanpour-Gargari &
al. 2011)
2 Amphora paracopulata (Kitz.) Schoeman Algae base - S6
and R.E.M. Archibald *
3 Bacillaria paxillifera (O.F. Mill.) N.I. (Kulikovskiy & al. 2016) (Panahy-Mirzahasanlou S5-S7
Hendey & al. 2018)
4 Caloneis amphisbaena (Bory) Cleve (Kulikovskiy & al. 2016) (Yadollahi and Atazadeh ~ S2
2024; Compere 1981)
5 Caloneis silicula (Ehrenberg)Cleve Algae base (Kheiri & al. 2018) S5
6 Cocconeis euglypta Ehrenberg (Kulikovskiy & al. 2016) (Compere 1981) S2-S3
7 Cocconeis pediculus Ehrenberg (Kulikovskiy & al. 2016; (Atazadeh & al. 2007) All St
Hofmann, Werum, and
Lange-Bertalot 2011)
8 Cocconeis placentula Ehrenberg (Kulikovskiy & al. 2016; (Zarei-Darki. 2009) All St
Hofmann, Werum, and
Lange-Bertalot 2011)
9 Ctenophora pulchella (Ralfs ex Kiitz.) Algae base - S3
D.M.Williams and Round *
10 Cyclotella atomus Hust (Kulikovskiy & al. 2016) (Yadollahi and Atazadeh ~ S1-S2-
2024) S3-S7
11 Cyclotella meneghiniana Kiitzing (Kulikovskiy & al. 2016) (Kheiri. 2018; S5-S6
Soltanpour-Gargari &
al. 2011)
12 Cymatopleura apiculata W. Smith* (Kulikovskiy & al. 2016) (Mehrjuyan and Atazadeh  S1-S2-
2022) S4-S5
13 Cymatopleura solea (Brébisson) W.Smith  (Kulikovskiy & al. 2016; (Mehrjuyan and Atazadeh  S3
Hofmann, Werum, and 2022)
Lange-Bertalot 2011) S5
14 Cymbella compacta @strup (Kulikovskiy & al. 2016; (Yadollahi and Atazadeh  S1-S2-
Hofmann, Werum, and 2024; Safiallah & al. S3-54
Lange-Bertalot 2011) 2020)
15 Cymbella helvetica Kitzing (Kulikovskiy & al. 2016; (Compere 1981, S1
Hofmann, Werum, and Soltanpour-Gargari &
Lange-Bertalot 2011) al. 2011)
16 Cymbella neocistula Krammer (Kulikovskiy & al. 2016; (Yadollahi and Atazadeh ~ S2
Hofmann, Werum, and 2024; Naseri & al . 2025)
Lange-Bertalot 2011)
17 Cymbella neolanceolata W. Silva (Kulikovskiy & al. 2016) (Kheiri & al. 2018) S1
18 Cymbella tumida (Bréb.ex Kiitz.) van (Kulikovskiy & al. 2016; (Nejadsattari. 2005) S7
Heurck Hofmann, Werum, and
Lange-Bertalot 2011)
19 Diatoma moniliformis Kiitz. (Kulikovskiy & al. 2016; (Soltanpour-Gargari & S1

Hofmann, Werum, and
Lange-Bertalot 2011)

al. 2011)
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Number Taxa ID reference Locality reference Station
20 Diatoma vulgaris Bory (Kulikovskiy & al. 2016; ('Yadollahi and Atazadeh All St
Hofmann, Werum, and 2024; Zarei-Darki. 2011)
Lange-Bertalot 2011)
21 Diploneis elliptica (Kiitz.) Cleve Algae base (Nasrollahzadeh Saravi & S5
al. 2015)
22 Diploneis parma Cleve (Miho & al. 2018) (Soltanpour-Gargari, S1
Lodenius, and Hinz. 2011;
Zarei-Darki. 2011)
23 Encyonema caespitosum (Ehrenberg) De  (Kulikovskiy & al. 2016; (Kheiri 2019) S1
Toni Hofmann, Werum, and
Lange-Bertalot 2011)
24 Encyonema minutum (Hilse) D.G.Mann (Kulikovskiy & al. 2016; (Kheiri et al. 2018) All St
Hofmann, Werum, and
Lange-Bertalot 2011)
25 Encyonema leibleinii (C.Agardh) Algae base (Mehrjuyan and Atazadeh 7
W.J.Silva, R.Jahn, T.A.V.Ludwig and 2022 Adl & al. 2020)
M.Menezes
26 Encyonema silesiacum (Bleisch in Algae base (Mehrjuyan and Atazadeh S1-54
Rabenh.) D.G.Mann 2022)
27 Epithemia adnata (Ktz.) Bréb. Algae base (Zarei-Darki. 2011) S7
28 Epithemia sorex Kiitz. (Kulikovskiy & al. 2016; (Nejadsattari. 2005) S7
Hofmann, Werum, and
Lange-Bertalot 2011)
29 Epithemia selengensis Kiitz *. (Kulikovskiy & al. 2016) - S1
30 Eunotia mucophila Lange-Bert* (Kulikovskiy & al. 2016; - S5
Hofmann, Werum, and
Lange-Bertalot 2011)
31 Fragilaria recapitellata (Lange-Bert. and  (Kulikovskiy & al. 2016; Yadollahi and Atazadeh S2
Metzeltin Hofmann, Werum, and 2024
Lange-Bertalot 2011)
32 Fragilaria vaucheriae (Kitz.) Petersen (Kulikovskiy & al. 2016; (Compere. 1981) All st
Hofmann, Werum, and
Lange-Bertalot 2011)
33 Frustulia vulgaris (Thwaites) De Toni (Hofmann, Werum, and (Atazadeh & al. 2007) S3
Lange-Bertalot 2011;
Kulikovskiy & al. 2016)
34 Gomphonema augur Ehrenberg *. (Hofmann, Werum, and - S1
Lange-Bertalot 2011)
35 Gomphonema italicum Kitzing *. (Kulikovskiy & al. 2016; (‘Yadollahi and Atazadeh S4-S7
Hofmann, Werum, and 2024)
Lange-Bertalot 2011)
36 Gomphonema laticollum E. Reichardt*. (Kulikovskiy & al. 2016) (Yadollahi and Atazadeh S1-82
2024
37 Gomphonema olivaceum (Hornemann) (Hofmann, Werum, and (Atazadeh & al. 2007) All St
Brébisson Lange-Bertalot 2011)
38 Gomphonema parvulum (Kitzing) (Hofmann, Werum, and (Compére. 1981; Zarei- All St

Kiitzing

Lange-Bertalot 2011;
Kulikovskiy & al. 2016)

Darki. 2011)
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39 Gomphonema capitatum Ehrenberg (Hofmann, Werum, and - S1-S2-
Lange-Bertalot 2011; S3-S4
Kulikovskiy & al. 2016)
40 Halamphora veneta (Kitz.) Levkov Algae base (Zarei-Darki. 2011) S6
41 Hannaea arcus (Ehrenb.) R.M.Patrick (Kulikovskiy & al. 2016; (Kheiri & al. 2018) All St
Hofmann, Werum, and
Lange-Bertalot 2011)
42 Hantzschia amphioxys (Ehrenb.) Grunow  (Hofmann, Werum, and (Kheiri & al. 2018; S5
in Cleve and Grunow Lange-Bertalot 2011; Yadollahi and Atazadeh
Kulikovskiy & al. 2016) 2024)
43 Hippodonta capitata (Ehrenberg) Lange-  (Kulikovskiy & al. 2016; - S2
Bertalot, Metzeltin & Witkowski* Hofmann, Werum, and
Lange-Bertalot 2011)
44 Melosira varians C.Agardh (Kulikovskiy & al. 2016; (Atazadeh & al. 2007, S1-S2-
Hofmann, Werum, and Ramezanpour. 2004) S3-S4-
Lange-Bertalot 2011)
45 Navicula capitatoradiata H.Germ. ex (Kulikovskiy & al. 2016; (Kheiri & al. 2018) All St
Gasse Hofmann, Werum, and
Lange-Bertalot 2011)
46 Navicula cryptotenella Lange-Bertalot Algae base (Atazadeh & al. 2007) S1
47 Navicula lanceolata (C.Agardh) Ehrenb (Kulikovskiy & al. 2016; (Zarei-Darki 2011; Shams ~ S1-S2-
Hofmann, Werum, and and Afsharzadeh. 2007) S3--
Lange-Bertalot 2011)
48 Navicula splendicula vanLandingham*, (Hofmann, Werum, and (Kheiri & al. 2018) S1-82-
Lange-Bertalot 2011) S3
49 Navicula tripunctata (O.F.Miill.) Bory (Hofmann, Werum, and (Compere. 1981; Adl & All St
Lange-Bertalot 2011) al. 2020)
50 Nitzschia acidoclinata Lange-Bert*. Algae base - S6
51 Nitzschia amphibia Grunow Algae base (Yadollahi and Atazadeh ~ S6
2024)
52 Nitzschia brevissima Grunow in Van Algae base -
Heurck*.
53 Nitzschia dissipata (Kutz.) Rabenh. (Hofmann, Werum, and (Compeére 1981; All St
Lange-Bertalot 2011; Atazadeh & al. 2007)
Kulikovskiy & al. 2016)
54 Nitzschia fasciculata (Grunow) Grunow*.  Algae base - S7
55 Nitzschia frustulum (Kitzing) Grunow*. Algae base - S6
56 Nitzschia linearis Algae base (Kheiri & al. 2018) S7
57 Nitzschia palea (Kitz.) W.Sm. (Hofmann, Werum, and (Kheiri & al. 2018; All St
Lange-Bertalot 2011; Compeére. 1981)
Kulikovskiy & al. 2016)
58 Nitzschia paleacea Grunow in Van (Hofmann, Werum, and (Noroozi & al . 2009) S5-S6
Heurck Lange-Bertalot 2011)
59 Nitzschia paleaformis Hustedt (Hofmann, Werum, and (Safiallah & al. 2020) S6
Lange-Bertalot 2011)
60 Nitzschia perminuta (Grunow in Van (Hofmann, Werum, and (Compeére 1981; S2-S3

Heurck) H.Perag.

Lange-Bertalot 2011;
Kulikovskiy & al. 2016)

Soltanpour-Gargari,
Lodenius, and Hinz.
2011)
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61 Nitzschia recta Hantzsch ex Rabenh. (Kulikovskiy & al. 2016) (Yadollahi and Atazadeh ~ All St
2024; Zarei-Darki.
2011)
62 Nitzschia supralitorea Lange-Bertalot (Hofmann, Werum, and (Compere. 1981; Zarei- S3-S6-S7
Lange-Bertalot 2011; Darki. 2011)
Kulikovskiy & al. 2016)
63 Nitzschia sigma (Kiitz.) W.Sm. Algae base (Bagheri and Fallahi. S7
2014. Compere. 1981.)
64 Nitzschia vermicularis Kiitzing) Hantzsch ~ (Hofmann, Werum, and (Atazadeh & al. 2007) S1
Lange-Bertalot 2011;
Kulikovskiy & al. 2016)
65 Nitzschia vitrea G. Norman Algae base (Compére. 1981, Zarei- S6-S7
Darki. 2011)
66 Pinnularia brebissonii (Kiitz.) Rabenh. (Kulikovskiy & al. 2016) (Yadollahi and Atazadeh  S5-S6
2024)
67 Pinnularia microstauron (Ehrenb.) Cleve  (Kulikovskiy & al. 2016) (Compére. 1981) S2
68 Pinnularia viridiformis Krammer*. Algae base Yadollahi and Atazadeh  S2
2024
69 Planothidium reichardtii Lange-Bertalot  (Kulikovskiy & al. 2016) - S4-S5
and Werum*.
70 Reimeria sinuata (W.Greg.) Kociolek and  (Hofmann, Werum, and (Ghavam and Atazadeh All St
Stoermer Lange-Bertalot 2011; 2024)
Kulikovskiy & al. 2016)
71 Rhoicosphenia abbreviata (C.Agardh) (Hofmann, Werum, and (Atazadeh & al. 2007) All St
Lange-Bert. Lange-Bertalot 2011;
Kulikovskiy & al. 2016)
72 Rhopalodia musculus Kitz. Algae base (Compére. 1981) S1
73 Rhopalodia gibba (Ehrenberg) O. Miiller ~ (Hofmann, Werum, and (Noroozi & al.. 2009) S1
Lange-Bertalot 2011;
Kulikovskiy & al. 2016)
74 Rhopalodia parallela (Grunow) O. Algae base - S4
Muller*.
75 Sellaphora pupula (Kitzing) (Hofmann, Werum, and (Kheiri & al. 2018 All St
Mereschkovsky Lange-Bertalot 2011;
Kulikovskiy & al. 2016)
76 Stauroneis sp (Kulikovskiy & al. 2016; - S2
Hofmann, Werum, and
Lange-Bertalot 2011)
77 Staurosirella martyi (Hérib.) E.Morales Algae base (Zarei-Darki. 2009) S2
and Manoylov
78 Stephanodiscus medius Hak*. (Kulikovskiy & al. 2016) - S5-S6
79 Stephanodiscus neoastraea Hakansson &  Algae base (Kheiri 2019; Panahy- S1
Hickel Mirzahasanlou & al.
2018)
80 Surirella angusta Kutz. (Hofmann, Werum, and (Kheiri 2019; Panahy- S1-S2-
Lange-Bertalot 2011; Mirzahasanlou & al. S3-54-S7
Kulikovskiy & al. 2016) 2018)
81 Surirella brebissonii Krammer & Lange-  (Kulikovskiy & al. 2016; (Soltanpour-Gargari, All St
Bertalot Hofmann, Werum, and Lodenius, and Hinz.
Lange-Bertalot 2011) 2011)
82 Surirella crumena Bréb. ex Kiitz*. Algae base - S2-S3-
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83 Surirella minuta Brébisson ex Kiitzing, (Hofmann, Werum, and - S1-S2-
Lange-Bertalot 2011; S3-S4-S6
Kulikovskiy & al. 2016)
84 Surirella long-bertolotti Krammer & Algae base - S1-S2
Lange-Bertalot*.
85 Surirella robusta Ehrenberg Algae base (Zarei-Darki, 2011) S2-S3
86 Surirella peisonis Pantocsek Algae base (Compeére. 1981) S1-S3
87 Tabularia fasciculata (C.Agardh) Algae base (Compére. 1981; S5
D.M.Williams and Round Panahy-Mirzahasanlou.
2018)
88 Tryblionella apiculata W.Greg. Algae base (Compére. 1981) S5-S6
89 Tryblionella hungarica (Grunow) Algae base (Compére. 1981. S7
Frenguelli Panahy-Mirzahasanlou.
2018)
90 Ulnaria ulna Nitzsch Compére (Kulikovskiy & al. 2016) (Atazadeh & al. 2007. ;  All St
Ramezanpour. 2004)
DISCUSSION Surirella had the highest number of identified species.

Diatom taxonomy in Iran is fairly new field of study
with a few experts, resulting in limited research on the
identification of Iran diatoms. Our understanding of the
diatom community in Iran is primarily based on a few
studies conducted in freshwater habitats across various
regions of the country. So far, a few lakes, wetlands,
marshes, and rivers have been investigated. However,
there are still gaps in our knowledge of the diatom flora
of Iran due to the limited number of floristic studies and
the scarcity of taxonomic literature and resources. As a
result, the number of species, their biogeography, and
distribution of Iran’s diatoms are unclear.

The diatom flora observed in these locations differs
from that of the Sufi Chai River. Based on the measured
chemical factors (as shown in Table 2), the pollution
gradient increases from the upstream to the
downstream sections of the river due to concentrations
of nutrients (NOs; and POs) also increasing
downstream. Consequently, algal biomass including
(e.g. dry weight, biovolume, and chlorophyll-a) tends
to be higher at the downstream stations of the Alavian
Dam compared to the downstream stations. Similar
findings have been reported in the Gharasou River,
western lIran (Atazadeh & al., 2007). Comparing the
diatom flora of the Sufi Chai River with findings from
other studies in Iran, some similarities can be observed.
Some common types of diatoms include Cocconeis
placentula, Encyonema minutum, Gomphonema
olivaceum, Navicula tripunctata, Nitzschia dissipata,
Sellaphora pupula, and Ulnaria ulna. The most
common diatom species are cosmopolitan and thrive in
nutrient-rich environments. The genera Nitzschia and

Previous floristic studies in Iran also noted that
Nitzschia, Navicula, and Gomphonema had the greatest
diversity (Atazadeh & al., 2007; Panahy-
Mirzahasanlou & al., 2018; Kheiri & al., 2018;
Yadollahi & Atazadeh, 2024). Many deformed species
of Diatoma vulgaris were notably observed at the first
sampling station. Given the mountainous and high-
altitude nature of the region, it can be inferred that there
may be mineral deposits of heavy metals present (Dela-
Cruz & al. 2006). Diatoms are most abundant on rocks
in shallow areas that are underwater and exposed to
sunlight (Atazadeh, 2023). As water depth increases
and sunlight decreases, the abundance of diatoms tends
to decline. Additionally, high water velocity and
turbidity can dislodge diatoms from rocks, causing
them to settle on surfaces where water currents are
slower. Consequently, these rocks can be used to assess
water quality and measure biomass. The information
collected indicates that a decrease in biomass upstream
of the river has increased the diatom diversity. In
contrast, in downstream of the river, the rise in
pollution-resistant species has led to a decrease in
biodiversity while biomass has increased. Additional
work on the diatom ecology, systematics and
biogeography is needed to define the environmental
drivers and ecological gradients controlling diatom
assemblage and distribution in Sufi Chai River and
Lake Urmia Basin.
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