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Table 1. Geo-accumulation index classes and soil quality

Soil quality lgeo Value lgeo Class
Non polluted <0 1
Non polluted- Moderate polluted 0-1 2
Moderate polluted 1-2 3
Moderate polluted-high polluted 2-3 4
High polluted 3-4 5
High polluted-very high polluted 4-5 6
Very high polluted 5< 7
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Table 2. Enrichment factor classes

Absorption rate Enrichment factor

Very weak enrichment EF<2

Moderate enrichment EF=2-5

Determinate enrichment EF=5-20

High enrichment EF=20-40

Very High enrichment EF>40
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Table 3. Summary statistics of total concentrations of heavy metals (mg kg?) in the soils of the study area

Variable  Minimum  Mean  Maximum Stapdgrd Standard control Coeff!m_ent of
deviation value variation
Cadmium 0.00 0.52 0.71 0.064 3.9 0.123
Iron 2.00 16.11 41.00 8.53 - 0.52
Nickel 104.16 464.28 935.00 188.63 50 0.40
Lead 1.31 477 15.40 3.86 300 0.80
Zinc 6.00 36.91 104.00 23.90 200 0.64
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Table 4. The values of geoaccumulation index for heavy metals in the studied soils

Element Geoaccumulation index Pollution intensity
Cadmium 0.167 Non polluted

Iron 9.19 Very high polluted
Nickel 2.51 Moderate polluted-high polluted
Lead 1.64 Moderate polluted

Zinc 2 Moderate polluted
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Table 5. The values of enrichment factor for heavy metals in the studied soils

Element Enrichment factor Factor classification
Cadmium 1.48 Very weak enrichment
Iron 4754.31 Very high enrichment
Nickel 15.43 Determinate enrichment
Lead 6.80 Determinate enrichment
Zinc 9.62 Determinate enrichment
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Table 6. The percentage of variance components obtained from factor analysis

Initial eigen values

Rotation sums of squared loading

Component

Total Variance % Cultivate % Total Variance Cultivate %
1 1.86 37.24 37.24 1.65 33.07 33.07
2 1.39 27.95 65.20 1.60 32.12 65.20
3 0.88 17.68 82.88
4 0.45 9.17 92.05
5 0.39 7.94 100.0
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Figure 2. Scree plot for components from factor analysis
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Table 7. The main and rotated components resulted from factor analysis

Rotated main components

Raw main components

Elements First factor Second factor First factor Second factor
Cadmium 0.873 0.136 0.739 -0.485
Iron 0.006 0.855 0.577 0.630
Nickel -0.099 0.541 0.289 0.468
Lead 0.310 0.747 0.731 0.347
Zinc 0.886 -0.080 0.604 -0.653
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Figure 3. Geology map of Hormoz Island (Rostami et a/., 2014)
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Abstract

Hormoz Island is a tourism resource with natural features and virgin landscapes which were exposed
to damages caused by human activities. In this study, 58 surface samples were collected from the
study area and total concentration of Fe, Zn, Pb, Cd and Ni were measured by using four acid
digestion procedure and inductively coupled plasma instrument (ICP-OES). Cluster analysis and factor
analysis were applied to identify the possible sources of the heavy metals in soils of Hormoz Island
and for determination of pollution area, geoaccumulation index (lge) and enrichment factor (CF) were
used. Fe element was identified as the most polluted element based on the values of lgo, and CF
showed the high enrichment level of this element. The obtained results from the factor analysis
showed that there are a positive and strong relation between elemental group of “Fe, Ni and Pb” and
elemental group of “Zn and Cd”. Therefore, these two elemental groups have the different origin and
because of the absence of industrial pollution in the study area, this difference is probably due to
different geological structure. Also, based on cluster analysis, elements of Zn and Cd were categorized
in one group and Fe, Ni and Pb elements in another group. These findings confirm the results of the
factor analysis and represent the same origin and the same geochemical behavior of elements in each
group.
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