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Abstract

Background and Objective: The purpose of this research is to investigate the distribution of heavy
metals and evaluating geo-accumulation and contamination factors on these elements in the stream
sediments of Shourab Kashmar area. There are indications of some elements such as Mercury, Lead,
Iron, and Copper that might be the cause for environmental pollution in this area.

Method: After processing of satellite images and performing geological studies, 21 samples of stream
sediments were gathered. By determining the salinity, pH, and EC parameters as well as the soil
texture of samples, 14 samples were tested in order to study the concentration of heavy metals with the
ICP-OS systems in the ZarAzma Laboratory. The collected results were processed and studied using
GIS, SPSS, and Excel software.

Findings: With the exception of the Silver, Copper, Cadmium, Cobalt, Chromium, and Nickel
elements which show some level of contamination, there is no evidence of environmental pollution, in
the stream sediments in this area. The amount of pH from 7.5 to 8.2 and EC from 0.3 ps/cm to 5
ps/cm and salinity from 150 to 2500 are varying.

Discussion and Conclusion: There is a similarity between the distribution of the Nickel, Cobalt, and
to some degrees, Chromium in the stream sediments of the study area. This can be related to the
volcanic rocks which are mainly intermediate in composition. The Lead and Zinc are mainly
concentrated on the north and some towards east of the area, and the Arsenic and Antimony elements
in the north and north-west of the study area. The origin of these elements could be connected to
mineralization in this area, which has not been focused on so far.

Key words: Heavy Metals, Index of Geoaccumulation, Contamination Factor, Shourab, Kashmar.
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Figurel. Road map and satellite image of the study area and sampling locations
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Figure 2. Comparison of Zinc, Cadmium, Lead and Copper concentration with global shale
(Continuous line) and the global soil standard (dashed line)
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Figure 3. Distribution map of Zinc, Cadmium, Lead, and Copper in the area
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Figure 6. Comparison of Chromium, Nickel, and
Cobalt concentration with global shale
(Continuous line) and the global soil standard
(dashed line)

57‘5?'0"E SS’OI'D"E 55’1I'D"E SB’ZI'O"E 56“5;‘0"E

35°30"N 35°30'N

3520 F35:20'N

Sb(PPM)

- H35"10°N

35°3'0'N- [35"3'0"N

35°20"'N- F35°2'0"N

As(PPM)

3571'0"N+ F35°1'0"N

35"3'0"N- F35°3'0"N

3572'0"N— F35°20'N

Ag(PPM)

35°1'0"N- 351'0"N

57"5§'O'E 58"0"0'E 58"1"0'E 58"2"U'E 55"3"0"5
9 Sein sl cylgoa] polie (ST adads -0 S
m” " )é ) )-s-;
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and Cobalt in the area
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Figure 8. Classified triangle of sediments and clastic large coarse sedimentary rocks (11)

Table 1. Salinity, pH and EC in the samples of the study area

Sampl | pH EC | Salinity | Sampl | pH EC | Salinity | Sampl | pH | EC | Salinit
Kshl v/a¥ AV a1 YAYY Ksh8 A+ Y0 \VYY Ksh16 | viay | Vs A
Ksh2 YIAY | A ave Ksh10 | vivaA - 10) \big Kshl7 | vaa | -i- Y£O
Ksh3 \l<2N IRYAN1 fY¥ Kshll | visv VA Ve Ksh18 | vis- | Vvy Mo
Ksh4 viEY | fA8 Yors Ksh12 | v/ay - 1oy YVv§ Ksh19 | via- | v/-f Vel
Ksh5 YIAY | YIA 14V Ksh13 | vsa- -I§¥ YYs Ksh20 | any | -/an Yoy
Ksh6 YIAY | YIAA YoM Ksh14 | AnA -/¥4 Y00 Ksh2l | axy | «/f0 VA
Ksh7 YA | YIAY 14Y) Kshl5 | A/ -IFY YA Ksh22 | vive | 1o avyY

Ag
Ag 1 As
As 0127 1 cd
cd |0040| 7417 1 Co
Co |0325| 0448 | 0241 | 1 cr
Cr 0.093 | -0.059 | -0.302 |.6947| 1 Cu
Cu 0.226| -0.022 | -0.200 | 8317 | 8737 | 1 Fe
Fe 0.330| 6667 | 578 |.9127| 0384 | 573 | 1 Mn
Mn | -0270| 7157 | 7487 | 7907 | 0.266 | 0.431 | 9427| 1 Mo
Mo |0171| 0410 | 0491 |0326| 0330|0154 | 0367|0499 1 Ni
Ni 0.169| 0170 | -0.033 |.887"| 896” | 926" | 667 | 562" | 0.291 1 Pb
Pb |-0232( 806" | 736" | .562°|-0.070| 0.105 |.815"|.8247| 0196 | 0.217 | 1 Sb
Sb |-0291| 555 | 600" |0.318|-0225|-0.021|.545 | 5637 | 0.046 | 0.124 [ .7507 | 1 v
v 0.014| 0090 | -0.213 | 7027 | 835 | 809" | 0.409|0.310| 0.244 | 905" | -0.016|-0.082| 1 In
Zn 0.368| 7467 | 5417 |.8027| 0381 | .536° |.974" | 9037 | 0332 | B73” | 809" | 573" |0469| 1 PH
PH [-0207| -0.201 | 0128 |0.277 | 0.129 | 0.423 | 0.260 | 0.360 | -0.055 | 0.270 | 0.122 | 0.066 | 0.006| 0.115| 1 EC
EC |0169| 619 | 6737 |0037|-0169(-0257|0220| 0401|0459 |-0060| 0.337 | 0268 |0.036[0.301|-0157| 1 |Salinity
Salinty | 0.175 | 6237 | 667 |0.032|-0.174|-0262|0.217|0.394 | 0.435 | -0.065| 0.342 | 0.270 | 0.032| 0.301 | -0.168 | 9997 | 1
,.o&c‘sl,geuiwaq QS“FMW')"_QJ&‘“

Figure 9. Pearson correlation coefficient obtained for elements
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Table 3. Geoaccumulation and contamination factors with respect to (21) and (23) classification.
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