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Abstract

Background and Obijective: Heavy metals can be present at low concentrations in the soil and
contaminate it. Since the study area is ophiolite in terms of lithology, it can increase the concentration
of heavy metals in soil and water resources. In this study, the concentration of heavy metals has been
investigated and the pollution in sediments of Almejogh region (Fariman ophiolite) is evaluation.
Method: To study the concentration of heavy metals and sediment pollution in the study area, 9
samples of sediment were taken from depth of 30 to 20 cm. The samples were transferred the
environmental laboratories of Islamic Azad University of Mashhad and the amounts of pH and EC in
soil were measured. 10 grams of soil (material passing through a 200-mesh sieve) was transferred to
the ACME Laboratories of Canada in order to be analyzed for determining the amount of heavy
metals by the induction plasma-mass spectrometry (ICP-OES) method.

Discussion and Conclusion: Study of the correlation of heavy metals by Pearson coefficient, cluster
analysis and principal components analysis showed that there are two different origins for
geochemical distribution of heavy metals in sediment of the region. Ophiolite set of distribution of
Cobalt, Nickel, Chromium and Pyroclastic and volcanic set as well as distribution of Iron elements,
Molybdenum, Vanadium, Copper, Arsenic, Lead, Potassium and Cadmium were controlled. The pH
of the soil in the study area fell within the pretty alkaline limit based on the classification of American
soil science society. Evaluation of enrichment factor showed that Nickel has a very high enrichment
and Arsenic and Chromium were in a high enrichment region. The above enrichment is indicative of
anthropogenic origin. The pollution coefficient also showed that Nickel has the highest pollution in
the region. The index of accumulation (of earth) also indicates t contamination of the sediment with
Nickel in the region.

Keywords: Heavy metals, Geochemistry, Pollution factors, Fariman Ophiolite.
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Table 1- ICP-OES geochemical parameters and results in sediment samples studied (in ppm)
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Figure 2- Chart of concentration, pH and EC (EC values based on ps/cm)
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Table 2- Matrix correlation values (r) and chemical parameters of heavy metals in soil samples

As
As \ Pb
Pb | T-/aaq \ Mo
Mo | Teass | Teasy ) Vv
v | Teavy | Teoavs | Teave 3 Fe
Fe | “-isvo %! TLvE] L IAYE | Cu
Cu | -/55aYVY | </5F-YEE | T.eAT A% YN | Cd
Cd | 755V | </FAOTYA | /YFEFAR | cNAQSLY | <YEEAT- | YN0V \ K
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Cr | -/OTYEd- | ~/0FYVY- | /EVYES- | RVYYAS- | L¥AYYE | 8N eva- | TevYes | TOAYA- | UMY | TTAYA

J*Correlation is significant at the 0.01 level (2-tailed).
J*Correlation is significant at the 0.05 level (2-tailed).
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Table 3- Average global shale elements in the Earth's crust (from the EPA America)
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Table 4- Classification enrichment factor in Chen et al 2007
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Figure 10- Zoning map of the index factor for
chromium contamination in the study area
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