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1- Heavy elements
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1- Geochemical factors
2- Pedogenic factor



q.

...C.Jé.l';o\).:aﬂa)ﬂ&#tjsj‘l::Q\)&A}@;

oslal b (615 pal gad L0 o alald Cond 3wl
Gl Vb Gas g ey S

Lkl 0l jae (620 e ¥ S5 g ol &&5\}&

S o /Y0 &SI 5ot Ol 35 Ko (slad a

= - = L R
o&&ib)|hw§.~uﬂlﬁ9&buﬂ~6|j})j&

LA esls Jlal

: 737868 742338
0 1,25@,500 5,000

05 85 &Sl GleissT lae&an -V Sy mo5,18
O dgd) o 5l oba¥ 0955 5 S codd
G5 54 5ad (gl abad PO Sldad anlllas 5 g0 azbais 3
Vo b A sl dilaie s e gl I ds Ol
Cavy & wliscKin gladsly ad I 5 4ses
A axilsy K g AL S S il (5568
- ety aen Sl alie ib 4 (6)l5 pe e s

751277 755747
"

e w19 £ SO b Oliwd 57 Dbl (09 8 dalaio 33 ol (5310 pdiged blai e (1) S
Figure (1) Location of sampling points in Ghorveh region, Kurdistan province with separation
type of geological formations.
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Table (1) Characteristics of geology units in the study area
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2- Atomic Absorbtion Spectrometry of Analyst
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1- Duncan’s test
2- Pearson’s coefficient of correlation
3- Kolmogrov-smirnov test
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Table (2) statistic description of heavy metals concentration (mg.kg'l) in the major rocks of study area

DS o S Sl Sl Shas Ol il oSoe shaas rais
C.V (%) Skewness Min Max S.D Mean No. Element

58.20 0.7 5.00 146.0 33.90 58.20 65 ¢

Zinc

97.30 1.13 1.20 86.20 22.90 23.54 65 o
Copper

66.60 1.53 3.20 145.0 28.26 42.40 60 Jg“
Nickel

140.00 1.72 5.00 770.7 1815 130.10 63 el
Chrome
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Table (3) Chemical properties of heavy metals in the world igneous rocks
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Table (4) Mean comparison heavy metals concentration in the parent material of study area (mg.kg-1).

S w8 o NNETETSEY RPN WO O g Srbos S Il 8 e
Gabbro diorite  Diorite gabbra  Monzodiorite Spilit-Basalt Granite Porphyritic granit  Gabbro-Basalt Variable
165.4% 62.4% 221.4° 161.7% 169.3% 16.7° 109.1%* Cress
42° 16.8° 22.1° 21.3° 12.6° 5.9 42.7° CU e
67.7° 35 55.3% 38.7™ 37.7™ 22.2° 43.3%¢ Ni
69.4° 64.4% 61 51% 51.1% 33.1° 76.1° Zn s,

axfllan O 590 dilin Sl 10 K yolis SaboT oyl (0)Jy=
Table (5) Summary of statistical status heavy metals in the soils of study area.

(1)) s o o0 Nsr 5l S5 e e S o Sl s

CV (%) Skewnes \in Max Standard Mean o, Element
S deviation mg/kg

64.30 2.35 35.0 250.0 34.4 79.1 64 ¢

Zinc

60.75 0.3 1.0 55.0 10.6 30.3 65 o
Copper

39.10 0.0 30.0 125.0 20.8 81.2 63 Jg‘

Nickel
26.30 2.83 375 260.0 34.4 76.5 64 “’5_
Chromium

(V1) Flex wbho 33 (P 578k 3 p 57 o) 0390 s ST 93 (3w I 51 (5 2 000 dnlono 4l (V) J9orr
Table (6) The calculated rang of some heavy metals in non-contaminated soils in the global scale (mg kg™).

(058 505 o) il (-80Le aals I
Rang of concentration average
(mg kg™ (Metal)
12-34 Jgd
(Nickel)
45-100 o
(Zinc)
13-24 o
(Copper)
12-83 rsr
(Chrome)
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Table (7) Mean comparison heavy metals concentration (mg kg-1) in the soils of study area.

oo

. c _ } . N T R T-r STYRG [ SCh S g .
owest 2 TR Spilit S PorpHyritic Gabbro -~
Gabbrodiorite Diorite- Monzodiorite Basalt Granite granite Basalt Variable

Gabbro

67.8° 65.4° 75.9° 114.1° 57.5° 76.4° 78.3° e
Chrome
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Figure(2) distribution histogram of heavy metals concentration in soils (mg kg™) of study area

(o
Frequency (%)

Z A s S s s S

& Mo gé el bl g Calise (530k g0 33 (w) ) D80 cuw polie pOlao 9 Hldges (V) KU
Figure (3) the frequency of heavy metals in different parent materials based on enrichment factor
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Table (9) The correlation coefficient between the studied elements in soils of the study area
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Table (10) The correlation coefficient

between the studied elements in the rocks of
the study area (N=65)
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Table (11) The correlation coefficient between the studied elements in the rocks and soils of the
study area (N=65)
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Figure (4) Correlation charts copper concentration (mg.kg™) in soil and parent material.
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