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Joghatay ophiolitic region soils (NW Sabzevar), by statistical
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Abstract

Background and Obijective: Joghatay plain is located in Sabezvar Ophiolitic Zone and next to the
chromite mine. In this research, the soil pollution by heavy metals have been investigated with respect
to geochemical, statistical and environmental indicators in Joghatay plain.

Material and Methodology: Samples were collected seasonally from soil in Joghatay plain
within May 2014, and the concentration of heavy metals were measured using ICP-MS
method. To the geochemical phases of metals in soil were determined using BCR sequential
extraction method.

Finding: The result of the analysis of heavy metals in soil samples has shown high
concentrations of some elements such as Chromium, Nickel and Cobalt in the southern part
of the region. Assessment and correlation of heavy metals in Joghatay region soils by
multivariate  statistical methods (Pearson correlation, cluster analysis and principal
component analysis) show a strong positive correlation between Cobalt, Nickel, Chromium,
Iron, Manganese and Magnesium due to the same source (ophiolitic unit area).

Discussion and Conclusion: The pollution index (geoaccumulation index, enrichment
factor, contamination factor and modified contamination degree) indicates that soil has
strongly polluted with regard to Chromium and Nickel and moderately polluted to Cobalt.
Sequential extraction method has indicated that more than 50% of Nickel and Chromium
concentration in intercahnageable phase. On the other hand ophiolitic rocks and Chromit
mining leads releasing of these elements in the area. Though, as far as it gets away from
ophiolitic rocks these elements concentration will be decreased. Also element speciation in
different phases reveals that the rest elements have concentrated in residual phases and have
a lithogenic source.

Key words: Soil Pollution, Heavy Metal, Environmental Assessment, Sequential Extraction, Sabzevar
Ophiolite.
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Figure 1. Geological map and sample location of the study area (Joghatay sheet, 1:100000 in scale, after
Rahmati Elikhchi ,1998 (7)).
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Table 1. Heavy elements concentration and ICP-MS analysis results (ppm), Electrical conductivity (uS/cm) and
pH in soil samples.
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Table 2. Pearson’s correlation coefficient values of elements in soil and sediment samples
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*, Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
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Figure 2. Dandogram diagram of cluster analysis of heavy soil elements.
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Figure 3. The result of Principal component analysis (PCA) of heavy elements (a) and components matrix (b)
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Table 3. Muller's classification for the geoaccumulation index (Igeo) (16)
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Table 4. Geoaccumulation index (Igeo) for the studied elements in soil and sediment samples
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Table 7. Different degree of Enrichment Factor (EF) for soil (18)
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Table 7. Different degree of contamination (CF) for soil (19)
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Table 8. Contamination Factor (CF) values in soil and sediment samples
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Figure 4.The Contamination Factor distribution map of Elements. Cr (a), Ni (b), Co(c)
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Figure?7. The distribution of heavy metal fractions in the sediment of study area
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