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oM 1.00
pH OSSN 100
EC 054" -050 1.00
Sand -0.35 0.31 0.;'8* 1.00
Silt 044" -022 0.38 1.00
Clay 010  -032 044" - 0.45"  1.00
As 031 027 -002 -039 041 023  1.00
Ni 034 0.36 -0.45° -0.06 1.00
Zn 0.53" 045" -022 -0.26 1.00
cd 0.11 045s° OB 011 020 1.00
Pb 005 -029 022 -023 0.08 039 -0.08 -0.22 048 012 1.00
Co 031 024 -035 -0.35  -0.05 011 010 o013 100
Cr -0.34 037  -0.39 047" -0.12 o._ze 0"18 0"21 1.00
Cu 003 -016 009 010 -033 026 -005 049" 039 018 0.21 0.50° 1.00
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Variable PC1 PC2 PC3 PC4
oM 0.227 -0.234 -0.253 -0.509
pH -0.227 0.372 0.217 0.103
EC 0.281 -0.265 0.059 -0.218
Sand -0.369 -0.083 -0.211 0.002
Silt 0.341 0.201 0.118 -0.207
Clay 0.280 -0.120 0.273 0.302
As 0.078 0.258 0.509 -0.091
Ni -0.353 -0.177 0.205 -0.174
Zn 0.213 -0.477 -0.046 0.055
Cd 0.193 -0.009 0.515 -0.239
Pb 0.133 -0.226 0.063 0.644
Co -0.336 -0.261 0.230 -0.111
Cr -0.366 -0.184 0.170 -0.138
Cu -0.097 -0.443 0.315 0.065
Eigenvalue 5.757 2.762 2.224 1.231
Proportion 0.411 0.197 0.159 0.088
Cumulative (%) 41.1 60.8 76.7 85.5
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Abstract

In this study, in order to investigate the contamination of surface sediments in west and southwest rivers
of Lake Urmia, 20 surface samples were taken from a depth of 0-10 cm. After passing the samples
through a 2 mm sieve, the total amount of heavy metals was obtained by ICP-OES. Then the geo-
accumulation index (lgeo), enrichment index (EF) and pollution index (P1) of metals was calculated.
Based on the results, geo-accumulation indices of nickel, cobalt, chromium, arsenic and cadmium in all
sediments are in the risk range of extremely high (1<I,,,<2) or high (I;¢,>2). Nickel enrichment
coefficient in Barandozchai and Gadarchai sediments is extremely high (EF>40) and in Shahrchai,
Mahabadchai, Nazluchai and Simineh rivers in very high pollution range (20<EF<40). Arsenic
enrichment coefficient in all sediments shows very high pollution. The enrichment index for cadmium,
copper, cobalt and chromium indicates high pollution in almost all rivers and it is moderate to high for
zinc. Arsenic shows the highest average for contamination index in Nazluchai deposits. Statistical
correlation matrix shows the highest correlation between cobalt and chromium with nickel because of
their common geogenic origin and the significant correlation between nickel and sand indicates the
natural origin of the element. The correlation between zinc and organic matter and clay is significant
and probably due to zinc uptake by clay and organic matter. There is a significant relationship between
arsenic and cadmium. Principal component analysis indicates 4 sources for the studied heavy metals,
the first 4 components with specific values higher than 1, determine more than 85% of data variance. In
the first component, nickel and chromium along with sand have the highest weight. Zinc and copper are
in second component along with pH, cadmium and arsenic in third component and organic matter and
lead in fourth component have the highest weight.
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