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EXTENDED ABSTRACT

Introduction: One of the main problems associated with mining activities is run-off, which
adversely effects the quality of surface and underground waters. Golestan province has various
mines and since that most of these are located in forest areas, monitoring their effects on
neighboring ecosystems is essential. Due to the abundance in every ecosystem, short life cycle,
and quick response to the environmental changes, diatoms are considered as suitable
bioindicators and extensively have been used for water quality assessment. These organisms
can serve as good Indicators in heavily polluted areas affected by mining. This survey studied
the effects of the mining drainage from the Zemestan Yurt and Razi mines in East Golesta on
diatom assemblages. No studies have been conducted on the relationship between diatoms and
coal mines in Iran. This survey specifically examined the impact of drainage from Zemestan
Yurt and Razi coal mines on diatom assemblages.

Material and methods: In this study in each mine two sites werer selected: the first site in the
outlet of mine and the second downstream form the outlet where the drainage flows into the
Khormarud (in Zemestan Yurt Mine) and Ghareh Cheshmeh Rivers (in Razi Mine). Sampling
was carried out during the winter season from stony substrates. The sampling stations were
located downstream from the outlets of the Zemestan Yurt (Azadshahr City) and Razi (East
Alborz, Ramian City) coal mines, where the drainage flows into the Khormarud and Ghareh
Cheshmeh Rivers. Alongside algal samples, water samples were also collected and in darkness
with ice were carried out to the laberatory for further analysis. Diatom samples were studied
and identified under a light microscope after preparation and the production of permanent
slides. Water parameters were measured both in situ and in the laboratory.

Results and discussion: In total 27 diatom taxa belonging to 16 genera were identified in this
study; these taxa have also been reported from other aquatic ecosystems in Golestan Province.
The most abundant taxa included Achnanthidium minutissimum, Diatoma moniliformis and
Gomphonema pumilum which more or less were among the most abundant taxa in other studied
ecosystems of Golestan Province. Hydrochemical results showed that the pH was alkaline and
greater than 8, which aligns with the identified diatom taxa, as 60.71% of which were
alkalifilous which are found in pH more than 7 and the last are taxa which are found in pH 7.
Although salinity levels increased as one moved away from the mines, however its level was
in the freshwater range and this increase was not significant enough to have a remarkable effect
on the diatom assemblage. In terms of tolerance to organic pollution, most of the identified taxa
in both mines were found to be pollution-tolerant. Regarding tropHic status, most species were
indicators of eutropHic waters, followed by species capable of surviving in various tropHic
conditions.

Conclusion: Among the effects of mining which can remarkably affect the diatom assemblages
is the obvious change in water pH and salinity; according to findings of this study no significant
change were observed in terms of the mentioned parameters and the identified taxa were also
reported from other studied ecosystems of Golestan Province. However the studied sites
exhibited low taxonomic richness, which is characteristic ecosystems affected by mining; all
identified taxa were either pollution-tolerant or taxa with extensive ecological niches. Therefore
more experiments on rivers pollution are suggested specially in terms of possible heavy metals
that may have entered this rivers through mine runoffs.
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Fig. 1- Sampling areas of Zemestan Yurt and Razi (east Alborz) coal mines in Golestan Province
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Table 1- Identified diatoms by sampling regions with relative abundance for each stations. Saprobity values: 1. Oligosaprobous, 2. B

mesosaprobous, 3. 0 mesosaprobous, 4. 0 meso-polysaprobous, 5. Polysaprobous. TropHic status values: 3. MesotrapHentic, 4.
Meso-eutrapHentic, 5. EutrapHentic, 6. HypereutrapHentic, 7. Oligo- to eutrapHentic

SErh il oo g Ol oo
A Cardy . o . o
Qg . Swaple pH 29,5 . =955 )
&9y el 9>
om om
om om
Achnanthidium minutissz:mum (Kiitzing) 7 1 3 €51y SePY AV va/ay
Czarnecki
AmpHora pediculus (Kiitzing) Grunow 5 2 4 FITA - /24 -
AmpHora sp. - - - <1OY - -/t -
Cocconeis pediculus Ehrenberg 5 2 4 - - -/t IYA
Cocconeis placentula Ehrenberg 5 2 4 VIAY - -/fa -
Cymbella compacta @strup - - - - </ - -
Cymbella excisa Kiitzing 5 2 4 Y/£a Y- \/fa <IYA
Diatoma moniliformis (Kiitzing)
D.M. Williams 5 3 4 YN AAVARY Va4 AN
Diploneis cf. calcilacustris Lange-Bertalot & ) ) B B .4 PA
Fuhrmann
Encyonopsis minuta Krammer & . B .
E.Reichardt - - 3 10Y Y/fA Y- A
Fragilaria recapitellata _Lange—Bertalot & 5 3 ) s 6 ~ ~
Metzeltin
Gomphonella olivacea (Hornemann) 5 5 5 Voo JAY ~ oy
Rabenhorst
Gomphonema micropus Kiitzing 5 2 4 - </f\ - -
Gomphonema parvulum Grunow 5 4 3 Y <IAY f/ay -
Gomphonema pumilum (Grunow) .
E.Reichardt & Lange-Bertalot 7 B YIFa N VAR VoIFY
Gomphonema sp. - - - V/YY - <Yy
Navicula capitatoradiata H.Germain 5 3 4 - - /24 -
Navicula cryptotenella Lange-Bertalot 7 3 4 Y0 /%) Va4 -
Navicula tripunctata (O.F Miiller) Bory 5 2 4 - - /24 IvY
Nitzschia dissipata (Kiitzing) Rabenhorst 4 2 4 OIYY YIva y/a4 <Yy
Nitzschia palea (Kutzing) W.Smith 6 5 3 - - VITY -
Nitzschia recta Hantzsch 7 2 4 - - AR -
Nitzschia sp. - - - VIOA - -/fa
Planothidium frequentissimum (Lange- 7 4 4 VA ~ ~ ~
Bertalot) Lange-Bertalot
RhoicospHenia abbreviata (C.Agardh) 5 5 4 VAT L e ¥A
Lange-Bertalot
Surirella brebissonii Krammer & Lange-
4 NN - - -
Bertalot
Ulnaria ulna (Nitzsch) Compere 7 4 4 - - AR
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Fig. 2- the most abundant taxa: 1- Gomphonema pumilum. 2- Achnanthidium minutissimum. 3- Diatoma moniliformis. Bar=10 pm
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Table 2- Results of the Pearson correlation analysis between most abundant species with water parameters

NO3 DO EC TDS T pH Sio2 sal (S

Pearson Correlation 573 -.010 397 .580 .667 -.448 -.194 329 243

GOPU Sig. (2-tailed) 427 .990 .603 420 333 552 .806 671 757
N 4 4 4 4 4 4 4 4 4

Pearson Correlation .697 .088 903 .652 462 -.995%* -.465 963%* .986*

ACMI Sig. (2-tailed) 303 912 .097 348 538 .005 535 .037 .014
N 4 4 4 4 4 4 4 4 4

Pearson Correlation -.969* 411 -.888 -.963* -.927 .802 154 -.809 -.630

DIMO Sig. (2-tailed) .031 .589 112 .037 .073 .198 246 191 370
N 4 4 4 4 4 4 4 4 4

sxCorrelation is significant at the 0.01 level (2-tailed).

sCorrelation is significant at the 0.05 level (2-tailed).
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Fig. 3- Changes in some quality parameters in Zemestan Yurt and Razi mines output and after output
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