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Introduction

Kardeh catchment is a part of the Kopet-Dagh zone, and contains a variety of lithological composition.
Mozduran and Shurijeh formations, Neogene and recent deposits form most of the outcrops in this area
(Nabavieh, 1998). In this study, considering the importance of Kardeh catchment area as sources of water for
the underground and surface water resources for drinking in the west of Mashhad, we have analysed water
samples from each sub-catchment, and conducted chemical analysis of rocks. The impact of harmful
elements in the river water, resulted from lithological erosion, in this basin are discussed. In addition, the
water quality of the river in terms of agricultural use, drinking and industry usage are also investigated (Li &
Zhang, 2008; Han et al, 2010).

Materials and Methods

In this study, 17 water samples and 9 rock samples were collected for analysis. For this reason, temperature,
pH, electrical conductivity (EC), total dissolved solids (TDS), concentration and absorption of some ions
have been measured. Based on the results, in order to determine water quality for drinking, agriculture and
industrial usage, we have made comparison with the World Health Organization drinking water standards
and data from the Standards and Industrial Research Institute of Iran (Schuler, Wilcox and Piper diagrams).
Rock samples have been analysed by ICP method. Two polished thin sections were studied to determine the
composition of mineral components, using the Scanning Electron Microscope (SEM) equibted with EDS.

Discussion

Based on the analysis carried out in the Kardeh catchment, the maximum TDS is 863.35 mg/l in Al area, and
the minimum is 571.95 mg/l in Karim-Abad. The maximum electrical conductivity (EC) is 557
microzimens/sec in Al area, and minimum EC is 369 microzimens/sec in Karim-Aabad. The highest
temperature of 24.6°C is related to the lake, and minimum temperature measured is 10.3°C in Marshk area.
The results indicate that among cations, magnesium and potassium have the lowest concentration, whereas
sodium and calcium have the highest. Among anions, bicarbonate has the maximum concentration, and
sulfate the minimum. Petrographic studies indicate that carbonate and sandstone are the main types of rocks
in the study area. Carbonate facies are mainly dolomite, whereas sandstone facies are sublitharenite and
feldspathic litharenite with silica, carbonate and iron oxide cements. Based on ICP analysis, aluminium,
calcium, iron, potassium, magnesium and sodium are the main elements in the rock samples. Mozduran
(carbonate strata) and Shurijeh (siliciclastic strata) formations and also evaporative units are the probable
sources of water soluble ions (Kazemi et al., 1395).

Based on the results of the analysis of water samples, the water is not suitable for industrial usage due to
corrosion and precipitation of chemicals. Also, according to Schuler diagram, some water samples are not
suitable for drinking. In the other hand, according to Piper diagram (Piper, 1944), the major water samples
have good quality and contain sulphate, chloride and calcium as main ions. Thus, according to Wilcox
diagram (Wilcox 1995), the major water samples are in class C2S1. So, based on the presence of slight salt
in the water, therefore it is suitable for agricultural use.
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Conclusion

The main ions in the Kardeh water samples are sodium, calcium, magnesium, iron, sulfate and carbonate.
Based on the analytical results, for drinking all samples are moderate to good, and are classified in class
C2S1 of Wilcox diagram. Although these samples are acceptable for agriculture, but they are unacceptable
for industrial usage. Finally, based on Piper diagram, the quality of water samples are in sulfate and chloride
groups. In the Kardeh catchment, the probable source of ions in water samples could be carbonate and
siliciclastic rocks as well as Neogene and recent deposits.

Keywords: Kardeh catchment; Khorasan Razavi; lithology; water quality.
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