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Objective: This study aimed to assess the ecological and environmental conditions of the
Talar River using epilithic and epipelic diatoms.

Method: Sampling was conducted seasonally from summer 2023 to spring 2024 at three
selected stations. Simultaneous with diatom sampling, one-liter water samples were
collected to measure physical and chemical parameters. Diatom samples were prepared
and identified based on standard protocols.

Results: In total, 84 species from 24 genera were identified. The most diverse genera
were Navicula, Nitzschia, and Gomphonema. Navicula cryptotenella had the highest cell
abundance, followed by Nitzschia palea and Navicula rhynchocephala. Diversity indices
such as Shannon, Simpson, and species evenness showed no significant spatial difference.
The results of the Canonical Correspondence Analysis (CCA) between environmental
variables and epilithic species showed that the first and second axes explained 41.09 and
14.81% of the total variance, respectively, accounting for 55.9% of the constrained
variance. For epipelic species, the first and second axes explained 37.37 and 14.40% of
the total variance, respectively, and together accounted for 51.77% of the constrained
variance. Moreover, the analysis revealed a strong correlation between environmental
variables (especially pH and phosphate) and diatom community structure in both habitats,
underscoring the role of environmental factors in shaping their distribution patterns.
Conclusions: Diatom distribution was mainly driven by variations in physiochemical
parameters and can be a reliable indicator for water quality.

Cite this article: Jafari, Naser., Taravati, Ali., & Sheikh Amiri, Aref. (2025). Study of Ecological and Environmental
Conditions of Talar River Using Epilithic and Epipylic Diatoms. Nova Biologica Reperta, 12 (3), 1-29.
http//doi.org/10.22034/NBR.12.3.

© The Author(s).
DOI: http//doi.org/10.22034/NBR.12.3.

Publisher: Kharazmi University.



https://orcid.org/0000-0002-0066-7118
https://orcid.org/0000-0001-6391-2195
https://orcid.org/0009-0006-5620-3466
https://orcid.org/0009-0006-5620-3466
mailto:n.jafari@umz.ac.ir
mailto:a.taravati@umz.ac.ir
mailto:amiriarefes1377@gmail.com

Nova Biologica Reperta, Volume 12, Issue 3, 2025 2

Introduction

Rivers are among the most important aquatic ecosystems worldwide, playing a crucial role
in maintaining biodiversity and providing essential water and food resources for humans. In
recent decades, human activities, climate change, and the increasing discharge of urban,
agricultural, and industrial pollutants have led to significant alterations in flow regimes,
sedimentation patterns, water quality, and biological diversity, particularly within algal and
phytoplankton communities.

Among these organisms, diatoms are recognized as one of the most sensitive and reliable
biological indicators due to their short life cycles and rapid responses to environmental changes,
and they are widely used to assess the ecological status of running waters.

Diatoms are unicellular eukaryotic algae that inhabit a wide range of aquatic environments
and play a key role in primary production and the global carbon cycle. Their species
composition, abundance, and diversity are strongly influenced by physicochemical
characteristics of water, especially nutrient concentrations such as phosphorus and nitrogen,
land-use patterns, and anthropogenic structures. Numerous studies have demonstrated that
variations in diatom community structure and biomass accurately reflect ecological fluctuations
and water quality conditions in riverine ecosystems.

In Iran, several studies have investigated phytoplankton and diatom communities in rivers
and reservoirs. Nevertheless, considering the ecological importance of the Talar River in
supporting agricultural activities and aquaculture, as well as the extensive geographical range
of its watershed, a comprehensive ecological assessment is essential. Therefore, the present
study aims to evaluate the ecological and environmental conditions of the Talar River through
the analysis of epilithic and epipelic diatom communities and their relationships with key
physicochemical water parameters. The findings of this study are expected to provide valuable
insights for sustainable water resource management and environmental conservation of the
Talar River.

Method

The Talar River basin is one of the mountainous watersheds of northern Iran, originating
from the northern slopes of the Alborz Mountain range and discharging into the Caspian Sea.

To investigate the structure and diversity of diatom communities in the Talar River, seasonal
sampling was conducted at three stations from summer 2023 to spring 2024. The sampling
stations were selected based on a gradual pollution gradient from the upstream to the
downstream sections of the river. The upstream station, located in the Javarom Forest Park,
represents a relatively pristine area. The midstream station at Divokola Sofla is influenced by
urban and agricultural activities of Qaemshahr and represents a moderately polluted zone. The
downstream station at Mirod, situated near the river mouth, is affected by the cumulative
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impacts of urban, industrial, and agricultural effluents and was therefore selected as a high
ecological stress area.

At each station, epilithic and epipelic diatoms were collected from rocky substrates, riverbed
sediments, and aquatic vegetation. Epilithic samples were obtained by scraping the surfaces of
sun-exposed stones, while epipelic samples were collected from shallow sediment layers. At
each station, samples were collected in triplicate from each substrate type and preserved with
4% formalin. Following transfer to the laboratory, samples were concentrated, processed, and
diatom identification was performed using an inverted microscope and standard taxonomic
references, including classical identification keys and updated floras including Prescott (1962),
Tiffany & Britton (1971), Patrick & Reimer (1966), Bellinger (1992), Lange-Bertalot (1993),
Maosen (1983), Algae Base, and Diatoms of North America.

Simultaneously with biological sampling, in situ measurements of water temperature, pH,
and dissolved oxygen were conducted. Additional physicochemical parameters, including
BOD, COD, nutrients, and selected elements, were analyzed in the laboratory using standard
methods. Spatial and temporal variations in diatom diversity were assessed using the Margalef,
Shannon—-Wiener, and Simpson diversity indices. Canonical Correspondence Analysis (CCA)
was applied to evaluate the relationships between environmental variables and diatom
assemblages using MV SP software (version 13.3).

Results

Water temperature during the sampling period ranged from 2 to 18.8 °C, with the lowest
value recorded at Station 1 in winter and the highest temperature (18.8 °C) at Station 2 in
summer. Dissolved oxygen (DO) concentrations varied between 1.4 and 9.75 mg L', with the
maximum value observed in winter at Station 1 and the minimum in summer at the same station.
Water pH fluctuated between 6.5 and 8.95, with the highest value recorded at Station 3 in spring
and the lowest at Station 2 in summer. The concentrations of other parameters were as follows:
NOs (0.9-4.6 mg L), phosphate (0.001-0.52 mg L 1), zinc (0.008-0.41 mg L 1), potassium (1.8-
17.6 mg L), iron (0.11-2.05 mg L?), calcium (15-126 mg L), and BOD. The highest BOD
value (12.85 mg L) was recorded in summer at Station 2, while the lowest value (0.88 mg L")
was observed at Station 1 (Table 1).

A total of 84 diatom species belonging to 24 genera were identified during the study period.
The genus Navicula, with 16 species, showed the highest species richness, followed by
Nitzschia (12 species) and Gomphonema (10 species). The lowest diversity was observed in the
genera Tabellaria, Asterionella, Pinnularia, Cymbopleura, and Diploneis, each represented by
only one species (Table 2).

The genera Navicula, Gomphonema, and Cymbella were recorded at most stations and
during all seasons, whereas Achnanthidium, Achnanthes, and Fragilaria were mainly observed
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in winter and spring at Stations 1 and 3. During warm seasons (summer and autumn), Diatoma,
Nitzschia, and Gomphonema were the dominant genera. In cold seasons (winter and spring),
species such as Achnanthidium gracillimum, Achnanthidium minutissimum, Achnanthes
linearis, Asterionella formosa, and Frustulia rhomboides were frequently recorded. In contrast,
during warm seasons, Diatoma ehrenbergii, Gomphonema acuminatum, Nitzschia palea,
Nitzschia acicularis, and Diatoma vulgaris were commonly observed (Table 2).

At Station 1 (upstream), Achnanthidium minutissimum, Frustulia linearis, Achnanthes
clevei, and Cyclotella atomus were recorded in all seasons. At Station 2 (midstream), dominant
large-cell species included Nitzschia palea, Navicula cryptocephala, Melosira varians,
Gomphonema parvulum, and Synedra ulna, which were observed throughout the year. At
Station 3 (downstream), Cymbella minuta, Gyrosigma acuminatum, Fragilaria crotonensis,
and Navicula capitatoradiata, exhibited higher abundance and density compared to other taxa
(Table 2).

The highest cell density (63 cells mL™) was recorded for Navicula cryptotenella at Station
2 during summer. Nitzschia palea, Nitzschia angustata, and Navicula rhynchocephala ranked
next, with 62, 58, and 52 cells mL™!, respectively, recorded mainly during summer and autumn.
The lowest cell densities were observed for Pinnularia sp. and Tabellaria fenestrata. The
highest annual mean abundance across all stations was related to Nitzschia sigma (30 cells
mL™), followed by Nitzschia acicularis (29.6 cells mL™) and Amphora ovalis (27.75 cells
mL™"). The lowest mean abundance was recorded for Tabellaria fenestrata (6.16 cells mL™),
followed by Surirella robusta and Cymbella parva. Spatially and temporally, the highest total
diatom density was observed at Station 3 during summer (1277 cells mL™), while the lowest
density occurred at Station 1 in autumn (314 cells mL™") (Table 2).

The Shannon-Wiener diversity index ranged from 3.29 to 4.11, with the highest diversity
observed at Station 3 and during spring, and the lowest at Station 1 in autumn. Simpson’s index
varied between 0.95 and 0.98, reaching its maximum value at Station 2 in spring. Margalef’s
richness index followed a similar pattern to the Shannon index, with the highest value (9.16)
recorded at Station 3 in spring and the lowest (4.87) at Station 1 in autumn. Evenness values
ranged from 0.88 to 0.95, with the highest value recorded at Station 1 in summer and the lowest
at Station 3 during the same season. The lowest dominance index (0.021) was recorded at
Station 3 in autumn, while the highest dominance (0.040) occurred at Station 1 in autumn (Table
3).

The results of canonical correspondence analysis (CCA) examining the relationships
between environmental variables and epilithic and epipelic diatom showed:

For epilithic diatoms, the first two CCA axes explained 41.09% and 14.81% of the total
variance, accounting for 55.9% of the constrained variance. Species such as Fragilaria
perminuta, Cyclotella atomus, Asterionella formosa, Surirella robusta, Frustulia rhomboides,
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Gyrosigma nodiferum, and Cymbella minuta were associated with lower concentrations of DO,
phosphate, and iron. In contrast, species including Diatoma maximum, Nitzschia acicularis,
Navicula cryptocephala, Navicula digitoradiata, Gomphonema micropus, Gomphonema tenue,
and Synedra ulna showed strong positive relationships with higher NOs, BOD, and pH values
(Figure 2).

For epipelic diatoms, the first two CCA axes explained 37.37% and 14.40% of the
constrained variance, accounting for a total of 51.77%. Species such as Amphora pediculus,
Gomphonema affine, Gomphonema subclavatum, Navicula recens, Nitzschia graciliformis,
Nitzschia dissipata, Diatoma moniliformis, Nitzschia angustata, and Nitzschia linearis were
associated with higher concentrations of NOs, Ca, BOD, and pH. Conversely, Achnanthidium
minutissimum, Achnanthes brevipes, Achnanthidium gracillimum, Fragilaria capucina,
Encyonema minutum, Navicula radiosa, Gomphonema angustatum, Gomphonema olivaceum,
and Achnanthes clevei were associated with lower concentrations of Fe, PO, Na, Zn, and water
temperature (Figure 3).

Conclusions

The results of this study indicate that the Talar River is influenced by the combined effects
of natural and anthropogenic factors, which significantly shape both water quality and the
structure of diatom communities. Spatial and seasonal variations in physicochemical
parameters, including temperature, dissolved oxygen, pH, nutrients, metals, and biochemical
oxygen demand (BOD), played a crucial role in determining the distribution, abundance, and
diversity of epilithic and epipelic diatoms along the river. The dominance of the genera
Navicula, Nitzschia, and Gomphonema at the middle and downstream stations, reflects
increasing human pressures associated with agricultural activities, urbanization, and land-use
changes within the watershed.

Higher diatom cell densities recorded during the warm seasons, particularly in summer,
highlight the influence of elevated water temperature and increased nutrient inputs in
intensifying mesotrophic conditions in the river. Analysis of biological diversity indices
revealed significant temporal and spatial variations in species richness, evenness, and
dominance, with the highest diversity observed in spring at the downstream station and the
lowest values recorded in autumn at the upstream station. The results of Canonical
Correspondence Analysis (CCA) further confirmed strong and significant relationships
between diatom species composition and key environmental variables, particularly nitrate,
phosphate, BOD, pH, and selected metals, indicating that these factors are the primary
ecological drivers of community structure.

Overall, the findings of this study demonstrate the high effectiveness of diatoms as sensitive
biological indicators for assessing ecological status and monitoring water quality in the Talar
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River. The outcomes provide a robust scientific basis for long-term monitoring programs, the
management of pollutant loads, and the implementation of sustainable strategies aimed at
protecting and conserving this valuable freshwater ecosystem.

Author Contributions

Naser Jafari: Data curation, Supervision, Editing, Methodology, Formal analysis, writing-
original draft preparation, Investigation, Software; Ali Taravati: Editing, Writing-review,
Formal analysis; Aref Sheikh Amiri: Writing-original draft preparation, Writing-review,
Editing, Investigation, Data curation.

Data Availability Statement
Data available on request from the authors.

Acknowledgements

The authors gratefully acknowledge the esteemed Research Deputy of the University of
Mazandaran for providing financial and moral support as well as valuable cooperation in the
implementation of the present research.

Conflict of Interest

The authors declare no conflict of interest.



YEIToSTY. o

&;(w,,qjdz:;g

YEYE-Y110 £

. )
Siles

Homepage: https:/nbr.khu.ac.ir/

9 Suid 2] (Baogils 3l eolisiwl b YU ailsog, Jdanxo Cuns ) 9 (59580951 Lyl o anlliae

Tl Ed Byl (G glyb e F g yhan ol

n.jafari@umz.ac.ir :asbbl, .oyl pl udil ol ja55ke oRzsls caly pole ouSails o pwlid Cany) 09,5 ¢ Joime odinungi )
a.taravati@umz.ac.ir :asbbl, .oyl ! pudily o5l jai5ke oRisls eyl pole 0aSliils bl Canj 09,5 Y
amiriarefes1377@gmail.com :aslll, .|l « sl (] ja55ke olRasls cly pole 0uSiils ¢ cwlids Cungj 09,5 Y

oo Ao wleMb!
Shostinul b VB aldosg, amecen s (SglsST Lulpd (2Ll Soe b asllhas ol tdeudio ey
A el Seln ol s S gl sleaegilis hesl s

i oSl aw 3 VFY Ly BITLY lial 5l Lad &g (g)lo paised (g, g Slgo
&L&’)Lo‘)lg: 6;50}1&3‘ 6‘)-.’ 6]...J S5 u—‘ 6L°439*3 ‘L:ad.aﬁlio Lg)lo).gm'}oj L OLO)’.Q.D W PL?L':‘
@bl g 4 0 laibisl slaJSSg pulol » basgils sladises 0 550 goz plard § (b
REA%

P Nitzschia Navicula iz oy g 0l glulid uwiz T 51 g8 AY ggomma jo 1 bs
Ol 5l om g edlo 1) Jshe Jlgl,8 o YL Navicula cryptotenella .as; Gomphonema
ol wile g4 slaaxls 8,5 1,8 Navicula rhynchocephala 4 Nitzschia Palea
A2 o gy |y alingase il g 5l due )0 DO/ ggesme 10 50,5 s |y ST il ylg 5l oy
L JS oebly slae)s VEF e s TYTY s o pgo 5 Jsl slaysome g Selu gl sladiss 9590 )0
Jlos 0l s ¢ yaiomod S oo (st | 00 90me uily sl 5l 0o )3 OV VY legosre g ools jiiig
Ldogilbo dral> [Lole 5 (Olawd 4 pH o594 howe e i (568 M ERCEX N
aoloz onl G2y slagSIl (6 oS JSE 8 daaome Jalge S 3T i a5 Conl olSus) 90 52 50
N oS

9 WS o ) aloordsSised layiell Sl b Cod snes jsbay Lapgils 16 puS A
il o coiS sl slezsl LB casls olgiea axly oo

VESY/ A A el o g )b
16555k &b
VES /L SIYE

VEFOIVA 1y g,
VECF A Ll G )b

(ojlgands’
NENRpI

I

oaegils 5l oslinal b Y5 ailbsg, lams Cons) 5 Su5sdsST Ll anllan OV F ) Gole eis el oo g 1 il o gl b 50l o 5 hnn s Liins!
http//doi.0rg/10.22034/NBR.12.3. V-Y& «(*) \Y ¢ g pske o wsi sloaisl Sely o) 5 Sl o

QN0

BY NC OB S g ©

'Lf})‘? oKl :).;l)l.'o



mailto:n.jafari@umz.ac.ir
mailto:a.taravati@umz.ac.ir
mailto:amiriarefes1377@gmail.com

\F-¥ ‘Y'a)Lm’Za c‘Yb)BJ 5@-«&)10}-&)9‘}4,;‘5&“0 A

dodo

odle Bl o 0 Dlogzge 5l calizee (slaaisS I 8 4T w598 &y parie SufglsS| LST 5 oK) daailsos,
Wang & ) el ataly o 4 ladl 138 ali 022655 o5 adligo (e 055 Slogisn (nipte 5l (o 6505, (00l
ool Ol ws  Sladl slacdled Jdoas ez sl (o 13 sloans o = ol L .(He, 2022; Qu & Peng, 2025
ey €55 5 2l CoinS 5wl Grall (xSl 5 (6,138 sy 50 (42 B Sl i aoan VT cbale 1l
ol 0y Dlogzrge SlaisS S 5 g (s &lsz Sl Sl Sl 0015 25 Laailog ) )0 bS58 5 laSl 055
i3 L AllaN, 2004) wlazs 5 18 6 e dnwss 5 55,0l sl ey 6l et Sl Con Bad 4y bedsgils
3985 Gl 38l b Cald o 5 eaileog) o pl adg> )0 Sl § Sl (S b anasgi Jdots (e O (GlapinnssST 50
Ol basgibs 5 oSl o594 00 Slagge sl oolitul daailssg) 4 (a5 (55)5laS (s 0 ool 5 laoaY]
o 00 121 1,388 51 (6 ket 53 6ol slool oacans 5 (SaialsS] Sy ol splaiats (i) slaasls
(Feeley et al., 2020)

Sty &7 ) eaiiSads plsiea a5 e3g o (slrolRiny o jolis 5l 5 (SeSDgd slaog S (et angilis
Oyt 44 0,50 baponnlS |l i) €555 5 Slsl,2 sl oS 3 (Parikh et al., 2025) il ;g bainmssST o
Wt (oo S5 g D9 ) S Sl lodagls 0gd oo malal barzme Ll )d (56 cod g ool plas STy (alSiin;
(Agarwal, 2025) a5 ls 355 2aS 5 5 la weildl daaxl )0 daailsos, e 5l LT GlaolKin; ;| oy cads 0 a5
sols olaisl 543 4 |, Bacillriophyceae oL 4 0,5 < 3 Chrysophyta ol < asls G dacSls> alad ;o lodegils
ad b 9o o)l gl Jlg atwly 4 leie slaasss (Smith, 1950) wst . Centerales 3 Pennales al, g0 Jolis a5
Caol piiie yiag S Yoo BY 5l ladegilis o5l il oo solads b (635 po o5 & jpoty it 4], sboassS 5 Job b
Oz Ve 5l G a8 a8 e 3yl S Yo fe e e sgam ez puly o ) laasgilis (sladisS ot edlse 5l (S g
b > Lol s9am U5 5 basgls Slam 55T 5 iy e G 51 5 (GUITY, 2012) 555 ol |,
g3 5 s (cenlow (Jobo o)l520 5 (Su5slstre ol Sla Shs 4Ty Boin U Sy isSsl il ol s 5l s
oS i laasgsls (Panci€ et al., 2019) wilosges (6o ol 03503 ol 8 siitus ) 10 55l b Sl & jgoas | Loy
Jolss ol 5l srwsy i )0 badegilo wiiS oo oS 1) (0,5 w0 YO Jlo jo g aijls S Sl a5 >
loaogilys s iS5l amy iyl jgd 009l 1if 5 Blads Glal 1o i 5 (Jaxe 3 T olge 4 0091 ¢ L8 gnsl sl b
@PLS 5sld oo Ve ay Kooy a5 wniliee bugildl 5 el s ohisar ol lapiunsST 55 0ni; Slsgzge (n 50l
(Venkateswarlu & Manikya, 2000) azas oo JoSis 1) ol slapimmsS]

b olsieay ilos,S osliul o] GlLbl lasme 3 ladsgilis o abul, ooy sy ikiee slaids, 5 o, Simes
OselSes g (sl el 3l o (6508 (slaailsog, 5 laazlys ) (S aalsz ojll Ll oS Sl oad jasie
Shase Jelse 59, Judow g 4350 o omimen (TOruan etal., 2021) ceula g 15 o (TP) JS jinsd ohgas o (23 )
L Jedols s (TN)JS 09 ((TP) S yand a5 05 aloil (554 il slageSidlisid wolo 2 F5e Lol
Salig, SeSdgnd sbes,S g5, » lasdlas (Zhao et al., 2013) sges olols Lol S me Jalse s
b loartipSd ooty 5 a5l ols Glis 4 28,8 il Jlsls o 5 a3 5l oslisiad b ool Lo
256 ! g ogdle QU et al,, 2018) w38 o il Lo, giSidhgid dnls oS 5 S i gy g 0o ol yer K0S,
St (St sl Sl 4 28, 5 oy 850 Gliies Sl o2, Lasgs oS g 5 etan sla L
dnalr 3 Slieis ol o 1) jid il g oge 515 lopgSidbsid eos Sey I e e lyiea |,
500 5 ailsog, Ol cend 5l bbasglo a5 coul ool Lasuin 93 4 (Bao etal, 2022) o5 8 xe o5 g
ol g gsie Glasil il 5 olisS (Swis as sz 1 wms oo plad STy ] @ g WS e G 2l SlapiesST]



q 0150 g Grheer | Sk il 9 Sd 1 (sLodogilys 3l oslisiwl b Y ailsog) (aummo Cam) 5 (S 5o9sS 1 bl b aslllae

5,3l mhaw ;o Olyess 4 ol ouds ools lid asel )0 00,5 o (SO5e0sST Ol 4 m e Pl Gl eSS
5 Kb e loond Comdg b3l lp g el O iS5 (So3elsST Slilugs 0aiiS (uSiaie cdagils gulyz 035 Cann
(Kitaka et al., 2024) s5& oo ooliiw! piwmsS! S

el Jlo aiz 50 aecns s 5 6596l 16559l lacllad yo oyl 1 g Wbailssg,; oSl g Coenl 4y az g L
54 el oads pll g5 BB Slalllas oyl 5l 925 slaailssg, o594 o] (SlapivnawsST )5 b giSidgd b bLs I o
Smroz LSl ow, (Jamalou et al., 2005) 54,21 alsog, ,o eid ol slopgibs adllas 4 ol oo o] o 5ate
€55 5 gl o,y «Mohammadi et al., 2016) (jliws S yliwl EMLIS o azlyo slaygiSdlgtd ) £555 5
Candy o,y «(NOBDOOSt & Shoukat, 2019) jliw;es oliwl ;o Ga)le a4zl o laesSiMgid aals>  Jiws )
Sty €55 oy 9 (Abedini & Salavatian, 2016) o)Ll o azxb,s 0 O SeSbgtd 5 oleendsSs b
Lyl pwyp Ban b pols aalllas (AgAtabay et al., 2021) o )5 oLl 1, HleadsS bl )5 05,k 5 dilsog, sladegils
& 4 by ol o ol Sy gl 5 St gl slongils gl Jelos Gyl 5,V il et 5 (SeiglS]
O sl 429> gy ldliiz 0508 5 Sronsil 5 630088 slacdld sl o gl el )3 alog) (ol e 255
S g IS g Liwly pl jo il ls e VL Cowal Sl ea VT e plulid g st Cumag @8 b))
Lleglalaly 5 a8,5 )18 anlllae 5,50 alsog) il L jo (s olo glogasls lsis 4 baegils sonexr
RGCHPUNE O0-P SN P CERCIN PV SUUUINVRRE GEIN 1 JCH JUUFS SN (0N [ JCR R PN S SO B TOURK WSO JPI PSCIN
led Sy SeS YU ailsog, Gla.mw) cblas g u_gl als BIEV PRLNER Y

o gy 9 Olge

Aoz yw Gyl segS 4l Gll.o...) sl iz 5l a5 cul Hea8 Jleds @M}f sass> 5l VB Gl )_,)j o>
doe 55 T hol aal T Jsb 5 gy yioshsS YADD 5ol adg> cnl cls 05500 555 sbys 4 ol S0l 5 008 o0
2y s YYOOYOP" G YOTOY'YA" 5,5 sla ob oy oLl Caxbae 4o 51l aslSVVED 35 Lo 4 Jlasl
el slas,lo p diges blas 5 YU ailsog, adg> Cudae aiis (1) JSi .ol 0o @8ls VATV VY B YOOFF V" Lo
e oo LIS 1) pole ieghs 0 ealh

Sl 6 )1s paiges oSiwsl ¥ slows ad &ygoas VFT [l BVF-Y Ll 51 VB ailsog, sbodagls cw)p cqe
(S 5 saio «(55,5LaS) oo VT alisee polie a5 ax g5l 5 Slowe (ol g asdllas ulwl ()10 paiges (slolKing! 0l
SLpb s OYOFFY" SLalas Job 5 YEOVY'ON" LLdlan 5,0 Cundge bolS oot dilaio jo gl ol .o o]
P OYTRAY " LLdlas ol o YPOX WA LLdlas oo Cumae b paielld el 5l am pgo oKl )l K>
M"’\‘\"ﬁ"" L;)L:ﬁ‘):} J9.b 9 \”?°f\"'\ \"@L\_‘!‘).z} ua).c l.: Sg a0 aslais o i o Oli.‘;-u.\%‘ 9 ggl'b‘" %ﬁé L;{tms) aslais
Oy KVOLRV-Y o_:LaS u_‘>‘).'a u,uLw‘ » (.)9).3.4 9 Gl.&u MS%O ‘IQ)‘P Glio 55)1.;) )Ja'.i.))}a oli».m.a‘ dw ul?u.)‘ FLEAWW) k-)l.?L».i‘
Al ey S5 el S s aladi 1 VG g, o 5o 8 (Fogll s Sy o iy, o 4 S
pgd oSl o)l 18 o g Sludl sla Sogll 0459 5l 8 g cawoVl samb jo (p)lsx S SHL) sl oS
oS alr o)l 18 il (65)5lS 5 e ablate Gl oy, eee 5l e g W0y Candlee S 5o (i DS 920)
(o 5 S Fogll (raz 3l o 5 35 15 55 6lys 99, 395 aled 4 Suoj 5 Sl 53 (05 00)
oy Sl 3B obl el B el sads St YU So5edeST 25 b sladlaie lgie 4 g 00gr CawdVl slacsls; g
O JSD) S oo o2l 3 1) rasgils sarel> [Lislu 5 ‘_joyﬂ

uLbL.f 9 k;».u} ‘_gLQ:).H.M; 9 uT S 9 C_L:.m )‘ (‘_g)‘_gy 9 Jf) s_i..l.uu_:‘ 9 (‘5)&.»)) M@‘ ‘_gl.&bdﬁylao ‘Olia.m.“ BT
g Sl yg> 498 P yre 0 aS oS! o 0 S (ol M@‘ slaiss ‘_;)5] ao jelaiedy 50l ‘_g)j] oz >0,



VEF Fo Lol Vo908 o uwr j pgle o (g sloasl Ve

o 59) $Y 9 JS b aiad 00l gt O S8 4y g w05 bl Bolas jsboas sl 515 ailsog, andl> b s 5o
g 5ilulas baiges b o ools oandl Kiw (59, v iyl Jgilonl S5 5l ooliiul b coles 5o 09d S Kaw
Sl 0 g adlyy SeeeS (Hlp 50 9 Ay, B Cow) 5l 85 (Sl 2l SledisS (6ls paises S i
ol (5 ,5) ez ladiged Wl (5 slaax wn ;2 3l 1ST aw b baiges wlSius! jo 50 0ol ools 1,8 6 nd aw sl b
agilbo slaasss sluls ol .(Bellinger & Sigee, 2010) wos Jais ofiolej] ab g oo o aoyo ¥ o3 L
Ol pgare loginn 3 ooliiul b s 5 duled G, SLlS b a6l SeL6 0 55, O Soe 4y badiges la
px g ol Lalsy adBs o 190 VO« e L a8y il Jawgd 428 O Do 4y al o dix (b cnilendl g a5 diged o9,
1y diges ol layguSidlhgid olulid 5 camlie e (Wetzel & Likens, 1991) ciél zals ol Lo Yoo @ lag]
5 ool oyl S 5l eslinul b g ool H8 8, Syga gyoe oY (g9, p phSe Sl 5 e S s 5 00,5 (e
5oolatul b aegils sladiges olulis (Patick & Reimer, 1966)as v,y 55w (5,ls S ke &gl Gy ,Se
Tiffany & Britton Prescott (1962) Jols SedlS amobie 51 .08 ,5 ploxil yuine pilin § ololid slaods da bl
o2 sl Lange-Bertalot (1993) s Maosen (1983) (Bellinger (1992) [Patrick & Reimer (1966) (1971)
Sz gloysls 5 (oSS b 5l anaz lagaes, b gLkl 5 o alulid (55lujg)ar Cuz izren 0D oolitul 4isS
o5l ol i) S deaagibs 5l 6,18 paiges b yloped .o ooliw! Diatoms of North America 4 AlgaeBase sl
DO sl (y5mST lie PH 0l (5 510z )10 paiged Jome ) (ailooed 5 (Si5ed Sloogas 6T ojluil (sl ol
NO; PO Zn Fe K .Ca BOD COD ol b ol ples s g 505l U 45 bl g olKws 51 ooliciasl b 5 oo
> (APHA, 1999) wioks sausiw o lailiwl sla by, 5l eolitwl b olKisle;l a4 asls-og, O aiges Jnl 51 e Na 4
—osls GlasS g9 sla asls 5 WIS e g9 (asls 5 Sle) 5 1K Llod 4y VB 4oy, bdagils s ) £45 s
el 5T 5l eaogilys Jlsl 8 o (anmme Jolge Sl (o LI 5 (Kot (et (12 03 00liis] (ygnpacns 5 520
S5l a5l CCA 5 laiel 1Sy wadle «slaisS o5 slaslll sl (sl ol sslil (CCA) & lae il

(Krebs, 1999) w3 ,5 sl ¥/VY ass MVSP

OL3le St 3 Wl 395 508 Joma

SO
. B \_}7

36.55

N
36.30 o : A
. . km
xS . O 0 5 10 15 20
(2 . [

36.35

36.40

3635 375 375

L;)Lb)..:m'}_oi LngnLi'l.....ll 9 JYU 431535) ).’).o—‘ Ao 9> alds —\J&:J
Figurel. Talar river drainage basin map and sampling stations
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Tablel. The results of the analysis of the physicochemical parameters of Talar river water during the studied
period (summer 1402 to spring 1403)

Fe K DO Ca NOs Na BOD PO4 Zn Temp

Milligram per liter pH Celsius Station Season
022 1225 78 148 21 1425 6 0.17 0165 7.08 18.1 S1
225 1761 32 1228 6.2 98.2 28 068 0414 65 19.6 S2 Summer
1.68 16.01 4.11 98.6 54  79.85 16 048 0312 6.8 19.2 S3
013 325 81 1609 18 11.85 4 0.11 0.006 7.79 16.8 S1
186 1548 48 986 5.8 79.8 17 045 0.218 6.9 17.8 S2 Autumn
098 1413 516 7325 395 68.25 12 028 019 724 174 S3
011 162 9.8 11.08 0.9 8.9 1.1 0.009 0.008 8.65 7.8 S1
045 491 625 282 311 518 6.6 012 011 7.95 9.4 S2 Winter
035 385 6.81 1965 291 489 48 0.091 0.09 8.36 9.2 S3
065 263 93 139 1.1 0.25 26 0.065 0.04 884 114 S1
097 689 7.12 486 516 68.2 8.2 033 025 7.8 129 S2 Spring
082 506 791 318 411 4635 6.9 0.12 012 897 122 S3

BAFY L) ol paigas 0,90 50 layyT Slgld o YU ailsog; 10 (gamaiu, 5IUT 1o solatl 5,50 a5 L ol yon o0l svalive slapgils Y Jaus

OFY e
Table2. The observed diatoms with the code used in the ranking analysis in Talar river and their abundance in the
sampling period (summer 1402 to spring 1403)

Summer Autumn Winter Spring
Taxon Code s S S S S S S S S S S S Mean
1 2 3 1 2 3 1 2 3 1 2 3
Achnanthes clevei Grunow ACCL - - - 8 - - 8 - 14 25 g 14 128
Achnanthes linearis (W. Smith) ACLI 8 - - - - 7 - 12 23 18 11 23 1457
Grunow
Achnanthes brevipes C. Agardh, ACBR - - - 12 - - 15 . 928 26 12 28 2016
nom. llleg.
Achnanthidium gracillimum (F. ACGR - - - - - 9 8 10 14 25 8 1a 1257
Meister) Lange- Bertalot
Achnanthidium minutissimum ACOV 8 - - - - - 15 12 36 27 9 2o 1842
(Kutzing) Czarnecki
Achnanthidium sp. ACPY - - - 14 - - 11 - 18 13 14 26 16
Amphora ovalis Kiitzing AMOV 8 36 24 - 26 19 - 15 - - 12 - 20
Amphora pediculus (Kitzing) AMCO - 41 23 - 27 14 - ) ) - 18 - 24.60
Grunow
Asterionella formosa Hassall ASFO 8 - - 10 - - 8 11 16 13 14 21 12.62
Cocconeis fluviatilis J.H. COEL 7 12 15 - 22 14 - - 9 . 1 g l287
Wallace
Cocconeis placentula Ehrenberg  COSP - - 8 - 15 21 - 14 - 8 - 12 13
Cocconeis rugose Ehrenberg COPE 10 21 32 - 15 11 8 12 16 8 - 16 14.90
Cyclotella atomus Hustedt CYSP 12 - - 9 - - 15 8 12 15 12 18 1262
Cyclotella meneghiniana CYME 8 28 18 - 22 28 - 8 - - 10 @8 1142
Kitzing
Cymatopleura solea (Brébisson) cYsSO - 12 10 - 14 21 - ) .- 18 - 15
W. Smith
19.87

Cymbella affinis Kutzing CYyYAF 8 - 24 - 37 27 11 26 18 - 8 -
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Cymbella cistula (Ehrenberg) O. cycl . - 18 8 24 - 24 31 36 - 14 2 24.11
Kirchner

Cymbella lanceolata (C. 20.57
Agardh) Kirchner CYLA 48 - - - - 28 32 17 19 21 - 9
Cymbella minuta Hilse CYPR 11 8 41 12 9 22 16 22 31 8 15 26 1841
Cymbella parva (W. Smith) CYPR 8 - 18 - 9 11 14 26 31 9 - 1575
Kirchner

Cymbella prostrata (Berkeley) CYPR 8 - - 9 - 10 12 23 36 - Y. 18
Cleve

Cymbopleura amphicephala CYAM - - 15 - - 21 - 14 - - . o9 1175
(Nageli) Krammer

Diatoma ehrenbergii Kiitzing DIEH 15 38 22 8 32 3 - 15 - - 14 21 2233
Diatoma maximum Fricke in A. DIMA - 44 26 9 26 - - 12 18 - 14 . 2128
Schmidt

Diatoma vulgaris Bory DIVU - 46 39 - 38 29 - - 18 - 26 21 31
Diatoma moniliformis (Kiitzing) ) ) o ) 3 27
D.M. Williams DIMO 27 35 37 24 25 14

Diploneis ovalis (Hilse) Cleve = DIOV - - 8 - 9 10 - - 12 - - g9 2960
Encyonema minutum (Hilse) ENMI 8 - - 9 - - 12 8 11 14 12 16 1125
D.G. Mann

Epithemia sorex Kutzing EPSO 10 - - - - - 8 - 14 8 9 13 10.33
Fragilaria crotonensis Kiton =~ FRCR - - 18 - - 21 15 - 12 14 - 25 1750
Fragilaria vaucheriae (Kutzing) FRVA 8 - ) ) - 15 - 18 12 8 9 14 12
J.B. Petersen

Fragilaria capucina FRCA - 14 - 11 - - 8 15 - 131 18 19 1657
Desmaziéres

Fragilaria intermedia var. 15.16
robusta G.S. Venkataraman FRIN - -8 - - - 1415 21 - 1419
Fragilaria perminuta (Grunow) FRPE 12 - - 15 - - - 12 36 27 - 17 L9883
Lange-Bertalot

Frustulia linearis Kisselev FRLI 15 - - 8 - - 11 - 8 11 8 21 11.71
Frustulia rhomboides FRRH 7 - - 12 - - 8 8 16 25 11 14 1l262
Ehrenberg

Gomphonema acuminatum GOAC 8 45 51 - 29 31 - 10 - - g9 . <2614
Ehrenberg

Gomphonema affine Kiitzing GOAF - 38 21 18 26 36 8 - - - 14 21 2275
Gomphonema angustatum GOAN 7 30 28 14 8 12 14 8 18 21 14 g9 16
Kitzing

Gomphonema micropus Kitzing GOMI - 14 29 8 45 32 19 15 8 7 22 16 19.54
Gomphonema olivaceum GOOL 14 46 38 29 - - - 12 16 9 . . 2342
(Homemann) Brebisson

Gomphonema parvulum GOPA - 51 48 - 42 36 - 18 6 - 26 10 2962
Ktzing

Gomphonema sp. GOSP 8 39 41 6 34 26 18 - 11 - 18 9 21
Gomphonema truncatum GOTR - 29 30 - 21 28 32 17 14 21 15 - 23
Ehrenberg

Gomphonema subclavatum GOSU 8 49 41 - - - 12 9 - - 99 15 2242

(Grunow) Grunow
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Gomphonema tenue H.P. GOTE 6 25 18 - 19 11 - 17 14 - 28 10 1644
Gandhi, nom. illeg.

Gyrosigma acuminatum o i ) L 17.16
(Ktzing) Rabenhorst GYAC 23 1128 9 14 18
Gyrosigma attenuatum o i 12.14
(Kiitzing) Rabenhorst GYAT 8 18 9 128 1416
Gyrosigma nodiferum (Grunow) GYNO 7 - 9 - 11 - 8 15 - - . o5 1250
Reimer

Melosira granulate (Ehrenberg) MEGR - 15 9 - 14 10 - - - . 15 . 1260
Ralfs

Melosira varians C. Agardh MEVA 12 29 18 - 28 - - 14 18 - 21 16 1990
Navicula angusta Grunow NAAN 11 41 - - 39 - - 48 6 7 9 12 178
Navicula capitatoradiata NACA 7 18 58 13 - 48 - - 23 . . ~og 2185
Germain

Navicula cryptocephala Kiitzing NACR - 63 49 - 44 38 - 23 14 - 15 . <314
gg;ltlcula cryptotenella Lange- NACR 8 - 31 12 14 37 14 9 - - 18 16 17.66
Navicula digitoradiata (W. NADI 6 51 24 - 26 - - 21 25 8 o928 10 2211
Gregory) Ralfs

Navicula lanceolata Ehrenberg  NALA 6 51 - - 31 28 14 12 11 12 - - 2082
Navicula menisculus var. 16.28
grunowii Lange-Bertalot, nom. NAME 8 - - 6 3 - 18 - 14 - 23 12 '
illeg.

Navicula placentula 26.25
(Ehrenberg) Kitzing NAPL - 29 36 - 41 28 32 - 21 8 15 -
Navicula radiosa Kiitzing NARA 11 - - - - 17 - 25 14 - 22 14 1716
Navicula recens (Lange- 27.16
Bertalot) Lange-Bertalot NARE - 45 31 - 20 - - 24 - - 23 19
Navicula rhynchocephala NARH 8 52 41 9 41 32 28 26 27 11 15 17 2998
Kitzing

Navicula sp. NASP 14 55 46 8 42 - 14 12 - 9 25 - 2O
Ngylcula tripunctata (O.F. NATR 8 - 18 12 25 23 - 15 31 - . 1o 18
Miiller) Bory

Navicula veneta Kiitzing NAVE - 41 36 - 24 38 16 - 9 17 23 18 2466
Navicula viridis var. pachyptera NAVI 6 38 - 033 - 21 22 32 - 29 31 26.50
Pantocsek

Navicula bacillum Ehrenberg NABA 12 - 31 - 16 21 - - 9 10 24 18 1762
Nltzsch_la acicularis (Kutzing) NIAC 6 68 56 - 49 26 - 24 32 - 14 - 34.37
W. Smith

Nitzschia angustata (W. Smith) NIAN 6 41 - . 47 25 - 927 18 - 14 12 23.75
Grunow

Nitzschia dissipata (Kutzing) NIDI 6 - 43 - 47 - - 12 18 - 17 . 2383
Rabenhorst

Nltzschla graciliformis Lange- NIGR 9 23 34 - 27 21 - 16 8 - 21 15 19.33
Bert Simon

Nitzschia gracilis Hantzsch NIGR - 3 - - 22 28 - - 11 - - 14 216
Nitzschia linearis (Agardh) W. NILI 6 23 14 - 14 16 - 9 12 - 25 9 14.22

Smith
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Nitzschia palea (Kitzing) W. NIPA - 62 56 - 49 33 - 21 - - 921 . 4033
Smith
Nitzschia parvula W. Smith NIPA - 18 - - 14 - - - - . 15 . 1566
Nitzschia sigma (Kitzing) W. NISI 8 24 34 - - 27 - 921 9 - 11 19 2050
Smith
Nitzschia sp. NISP 6 - 36 8 47 21 - 15 13 - 21 g9 1995
Nitzschia thermalis var. capitata 18.16
H.P Gandhi NITH - - 24 8 25 - - 23 14 - - 15
Nitzschia vermicularis 20
(Kiitzing) Hantzsch NIVE - 18 - - 28 36 - 18 8 - 15 17
Pinnularia sp. PSP 4 8 9 - 10 9 - 9 - - . g 8l
Surirellaangustata Kutzingex AN 12 - - 8 - 15 14 9 12 14 8 15 11.88
Hustedt, nom. Inval.
Surirella robusta Ehrenberg SURO - - - - - - 8 - 8 12 8 12 9.6
Synedra acus Kiitzing SYAC 16 - - 11 - 8 8 14 12 14 8 15 L77
Synedra ulna Ehrenberg SYUL - 22 13 - 14 10 - 14 - - 24 15 16
Taltlbe_llarla fenestrata (Lyngbye) TAFE - 7 12 - 14 12 - 7 - 9 10.16
Kitzing

3583 3355 2636 2688 18.92

All of diatom’s number

OF ¥ s UYLl YU ailsos, 5,00 paiged sl ;o i cing) sl asls e =Y Jguo

Table3. The amount of different biological indicators in the sampling stations of Talar River

(summer 1402 to spring 1403)

Station /Season Indi.cator Ipdicator Indicator D_iversity
Dominance  Species evenness  Margalf Simpson
S1 0.021 0.95 8.15 0.97
Summer S2 0.026 0.89 6.11 0.97
S3 0.022 0.88 7.35 0.97
S1 0.040 0.93 4.87 0.95
Autumn S2 0.021 0.90 7.39 0.97
S3 0.021 0.91 7.70 0.97
S1 0.032 0.90 5.85 0.96
Winter S2 0.018 0.93 8.74 0.98
S3 0.019 0.89 9 0.98
Spring S1 0.032 0.90 5.57 0.96
S2 0.017 0.93 9.07 0.98
S3 0.07 0.94 9.16 0.98

Table4. The results obtained from the Canonical Correlation Analysis

(CCA) )l nrdas 3IUT Jdow 5 4325 5| Jol> s —F Jgam

Species AXxis Eigenvalue  Variance (%) Cumulative (%)
Epilithic CCA1l 0.3088 41.09 41.09
diatoms  CCA2 0.1113 14.81 55.9
CCA3 0.0646 8.6 64.97
.. CcAl 0.2948 37.37 37.37
Epipylic
diatoms CCA2 0.1137 14.4 51.77
CCA3 0.0829 10.51 62.28
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Figure 3. CCA ranking of epipylic species of diatoms based on environmental variables
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