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Figure 1: Map of the study sites along Incheh Wetland (2018)
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Table 1: Spatial means (£SD) and range of heavy metals in the sediments of Incheh Wetland, 2018, Different
letters above the bars show significant difference (Tamhene; p<0.05)
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Figure 2: Spatial variation (meanz SD) of grain size (a) and TOM (b) in Incheh Wetland’s sediment samples, 2018,
Different letters above the bars show significant difference (Tamhene; p<0.05)
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Table 2: Spatial means (=SD) and range of heavy metals in the sediments of Incheh Wetland, 2018, Different letters
above the bars show significant difference (Tamhene; p<0.05)
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Table 3: Comparison of mean (=SD) and range of heavy metal concentration in Inche Wetland sediment with
previous studies and international standards -(2018)
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Figure 3: PCA diagram of heavy metals (Al, As, Cu, Fe, Ni,V, Cr, Pb and Zn) and grain size in sediment of Incheh
Wetland, 2018
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Figure 4: Cluster analysis of Incheh Wetland stations based on The physicochemical parameters of water (a) and
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Table 4: Enrichment factor in the sediments of Incheh Wetland, 2018
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Table 5: The amount of PLI based on the concentration of heavy metals in different stations of Incheh Wetland, 2018
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Abstract

The Incheh wetland, with high ecological importance, is located in the north of Ag-Qala
(Golestan province). In this study, the surface sediments of the Incheh wetland from 7 stations
with a maximum depth of 2.8 m were collected in November 2018 to find the source and
determine the amount of heavy metals pollutions in the wetland and calculate the indices of
enrichment factor and pollution load. The water environmental parameters, heavy metals,
grain size, and total organic matter were measured by portable multi-parameter meter,
inductively-coupled plasma mass spectrometry, laser diffraction particle size analyzer, and
oven combustion, respectively. The mean of Al and Fe in the sediments were 0.8+0.4 and
1.5+0.6%. Also, the mean of As, Cu, Ni, Pb, Cr, Zn and V in the samples were measured
2.8+4.6, 12.8+3.6, 26.7+6.4, 7.0+2.7, 25.7+7.8, 32.4+16.2 and 28.6+7.1 mg/kg, respectively.
In general, in terms of the enrichment factor index, the wetland has low enrichment (1-1.8). In
the case that station 5, in terms of Fe (3.7) and As (5.7) had moderate enrichment and
moderate to severe enrichment, respectively. In terms of the range of pollution load index
(0.46-0.84), all stations were less than 1, so they were not polluted. In general, due to the fact
that the amount of nickel and arsenic in all stations and station 5 was higher than the TEL,
respectively, it can be concluded that the probability of severe biological effects on most of
benthic organisms is low and at the threshold level.

Keywords: Sediment, Incheh Wetland, Heavy metals, Enrichment factor, Pollution load
index
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