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OLSn 5 (S 4 4dge

(@505 10 Ol 53 uate &G ldie o S 0N ¢ plard Slo S5 sl (CIA) jLom 6ling, 3T ad e ggms Sl 4505 55 OlaS olie 5 Lol ladnSTT sl doys =Y

(50510 Olo 53 paie & it o il Y

Sample| SiO, | ALO, | Fe,0, | CaO | Na,0 | K,O | MgO | TiO, | MnO | P,0, [L.O.I| CIA | Cr v Y Ni Th U
% % % % % % % %o % % % % | ppm | ppm | ppm | Ppm | ppm | ppm

SP2 | 62.01 | 15.67 | 7.69 | 0.75 143 | 2.78 | 4.01 0.74 | 0.06 | 0.002 | 449 | 76 188 | 147 | 39 159 1 1
SP5 | 61.63 | 16.17 | 7.52 | 0.15 1.38 | 291 4.21 0.66 | 0.04 | 0.002 | 493 | 78 | 158' | 151 42 169 3 1
SP6 | 60.38" | 16.84% | 7.89% | 0.13 1.27 | 3.11 421 0.69 | 0.04 | 0.002 | 5.15 | 78 159 | 152 | 43 174 2 1
SP8 | 63.48 | 15.89 | 6.04! 0.5 1.89 | 251 444 | 0.68 | 0.04 | 0.002 | 416 | 76 180 | 138 | 35 170 2 1
SP9 | 63.02 | 15.02 | 6.89 | 0.56 147 | 238 | 5.01 0.66 | 0.04 | 0.004 | 457 | 77 | 258 | 134 | 36 | 207 1 1
SP10 | 62.12 | 14.29 | 7.36 1.45 1.51 | 1.97* | 5.59 0.6* 0.05 | 0.002 | 466 | 74 | 539 | 137 | 32 | 241 1 1
SP11 | 61.87 | 1627 | 7.37 0.2 1.29 | 2.89 | 438 | 0.69 | 0.04 | 0.004 | 4.7 78 | 210 | 145 | 45 187 7 3
SP12 | 63.94 | 13.66* | 6.78 1.41 1.75 | 2.17 | 498 | 0.66 | 0.05 | 0.003 | 44 72 | 372 | 143 | 34 | 216 1 2
SP13 | 61.67 | 1491 | 6.89 | 0.98 1.45 | 228 | 594 | 0.64 | 0.05 | 0.004 | 481 | 76 | 342 | 136 | 33* | 248 2 1
SP16 | 61.33 | 16.02 | 791 | ¢.08' | 1.38 | 2.87 | 419 | 0.69 | 0.04 | 0.003 | 5.2 78 196 | 153 | 37 193 1 1
SP19 | 62.34 | 16.02 | 7.67 | 0.08* | 1.39 | 269 | 4.05 | 0.68 | 0.04 | 0.003 | 483 | 79 199 | 149 | 41 189 3 1
SP22 | 6297 | 1591 | 7.19 | 0.16 1.62 | 2.57 | 398 | 0.66 | 0.05 | 0.005 | 451 | 78 | 204 | 141 41 181 4 2
SP23 | 61.98 | 16.23 | 7.37 | 0.42 1.37 | 2.84 | 397 | 0.72 | 0.05 | 0.002 | 473 | 78 174 | 146 | 41 163 2 1
SP25 | 64292 | 1524 | 6.89 | 0.26 1.58 | 2.54 | 389 | 0.65 | 0.04 | 0.002 | 439 | 77 173 | 129' | 38 | 155! 1 1
SP29 | 64.24 | 1634 | 7.01 0.13 | 0.108 | 2.75 | 3.89* | 0.74 | 0.03* | 0.002 | 442 | 84 180 | 136 | 43 170 1 2
mean | 62.85 | 1541 |7.0909 | 0.55 | 1411 | 2.51 454 | 0.67 | 0.04 | 0.003 | 461 | 77.3 | 241 | 143 | 39 191 | 2.1 1.3

>

PPM e ) S w55, (O g 3 S Lol a.Li:éJ:fajl.\jlx:Li‘—\‘ Jde>

olsusfogloss | olSiulpl | As | Cd | Co |[Cr | Cu| Fe | Hg [Mn | Pb | Se | V | Zn
1 55 | 09| 14 | 12 | 54| 20 [1890 | 0.02 | 440 | 65 | 0.3 | 0.8 | 390
2 S5~ | 06| 13 15 |54 | 23 | 1860 | 0.03 | 400 | 68 | 0.1 | 0.8 | 365
3 S | 06| 13 | 20 |55 |30 | 1890 | 0.01 | 395 | 74 | 03 | 0.9 | 405
4 S | 11|13 13 | 44| 49 | 2040 | 0.02 | 335 | 76 | 0.1 | 0.8 | 395
5 S~ |05 15 15 | 60 | 35 | 1915 [ 0.05 | 430 | 95 | 0.1 | 0.8 | 480
6 585 e |09 |16 12 | 71| 50 | 2110 | 0.01 | 390 | 60 | 0.1 | 0.7 | 330
7 S | 11| 23 15 | 52| 36 | 1875 | 0.05 | 430 | 83 | 0.1 | 0.8 | 450
8 oS 13| 22 17 | 57 | 40 | 1870 | 0.06 | 445 | 90 | 0.2 | 0.9 | 480
9 o, | 0.6 1.8 14 | 36| 69 | 2110 | 0.03 | 445 | 94 | 0.1 | 0.8 | 440
10 SSES | 34| 33 8 59 | 90 | 2260 | 0.02 | 525 | 100 | 0.2 | 1.1 | 640
11 ,Ses |34 33 10 | 56| 94 | 2240 | 006 | 515 | 97 | 03 | 12 625
12 5 5S | 36| 3.6 9 56 | 101 | 2135 | 0.06 | 530 | 123 | 0.2 | 1.2 | 590
13 e |48 | 41 13 | 42| 120 | 2140 | 0.09 | 610 | 115 | 0.5 | 1.1 | 555
14 Sue | 43 37 | 15 | 49 | 116 | 2150 | 0.08 | 585 | 130 | 0.6 | 1.1 | 580
15 G |54 44| 23 | 35| 87 [ 2515005 | 465| 70 | 05| 1.2 | 490
16 S |50 45| 25 | 35| 90 | 2500 | 0.04 | 450 | 92 | 0.6 | 1.3 | 490
17 S5 |49 46 | 25 | 29 | 94 | 2300 | 0.05 | 460 | 125 | 0.5 | 1.3 | 520
18 G |52 46 | 21 | 32| 94 | 2335|004 | 495 | 170 | 09 | 1.2 | 550
19 3l 95| 93 19 | 33| 8 | 2430 | 0.10 | 565 | 187 | 1.2 | 1.1 | 585
20 3 86| 97 | 22 | 35| 82 | 2400 | 0.12 | 575 | 180 | 1.2 | 1.1 | 610
21 K0 (33| 46 | 10 |46 | 76 | 2170 | 0.06 | 590 | 80 | 0.9 | 0.9 | 450
2 tmeSe | 58 94 | 18 | 55 | 135 | 2040 | 0.08 | 615 | 110 | 1.2 | 1.3 | 690
23 deeiKee [ 55 90 | 21 | 47 | 141 | 2035 | 0.08 | 375 | 104 | 1.2 | 1.5 | 705
24 dmeKe [ 55| 98 | 20 | 48 | 147 | 2030 | 0.07 | 360 | 116 | 1.6 | 1.8 | 725
25 dee&en | 62 10 25 | 48 | 139 | 2055 | 0.08 | 405 | 132 | 1.4 | 1.8 | 745
26 S 60| 96 | 20 |31 | 1132555 | 009|620 | 180 | 1.4 | 1.5 | 680
27 Sl [ 37| 75 17 | 48 | 90 | 2235 | 0.05 | 560 | 103 | 0.9 | 1.1 | 600
28 S 85| 108 | 21 | 37 | 129 | 2465 | 0.06 | 650 | 248 | 0.6 | 1.8 | 630
29 S 88 | 10.1 | 25 | 29 | 111 | 2780 | 0.04 | 665 | 202 | 0.6 | 2.0 | 675
30 S 81107 | 23 |27 ] 99 | 2445 | 0.06 | 665 | 208 | 0.8 | 1.8 | 640
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APPM ) Oler Sl ol i L a5 6lng) i Sla g 53 ol (Fp ai) GBS - F Jyur

Pl 4og> 48 yolis Cdalé 08 guo Pl aog> P T aog> W aBsg, T 40> ABogy 3 ol aog> .
] 2 ¥ ; TG \ yols
g S STp s T PPy
0.5-9.5 33 5.5 5.7 9.4 As
1.3-10.8 7.5 3.5 0.77 0.7 Cd
60-248 170 35 44 31 Pb
0.01-0.12 0.03 0.06 - 0.05 Hg
0.1-1.6 0.2 1.2 1.5 1.3 Se
330-745 440 80 454 190 Zn
(Deacon & Driver, 1999) 551 IS &l 55 55 5T a5 s 1155 55 i o sy 515 0ld o a0l o lale )
(Heiny & Tate, 1997) s s &M a5 35 5T 4 som @il 55 s Sl guny (61 00kd o 4y slalale Y
(YAY (255 55) :L.T(;}s}_jT ab 5 GlalEs ) s Dliguy gl 0ds o 4l gl Lle Y
(Muller, 1969) Lkuy) ;A}‘T Calides ‘5Uu:) K Mb‘w»:) ua:-l;a -0 J}u\>
09, Culdlomo y ol 50T daw
. 1,0 03T &
\ 0<I,, <1 0347 Low 2o G os JT L8
Y 1<, <2 03T Lo 520
Y 2<Igeo<3 0307 5L b Lo g2
¥ 3<Igeo<4 0347 5L
0 4<Igeo<5 03T i 4y B o T 5L
4 5<Igeo a:}jT [ER 4
(PPM ) andllas 35 g0 (S gy 5> juolie U et la slie—F Jgde
s Min Max Mean (£SD) Mean in shale Igm
As 0.5 9.5 4.23 (£2.77) 13 -2.20 03T L&
Cd 1.30 10.8 5.37 (+4.34) 0.3 3.57 03T 5L
Co 8 25 17.43(£5.17) 19 -0.70 03T L&
Cr 27 71 45.33 (£11.35) 90 -1.57 o3 T L&
Cu 20 147 86.26 (£36.95) 45 0.35 03T Lo g2 G o3 T L8
Fe 1860 2780 2192.5 (£239.7) 47200 -5.01 o T L&
Hg 0.01 0.12 0.055(+0.027) 0.4 -3.44 o T L&
Mn 335 665 499.67(+£97.66) 850 -1.35 o T L&
Pb 60 248 119.23(+48.69) 20 1.99 03T Lo 20
Se 0.1 1.60 0.6233(+0.46) 0.6 -0.53 o T L&
\% 0.7 2.0 1.90 (+0.36) 130 -6.68 o3 T &
Zn 330 745 550.33 (+115.39) 95 1.95 03T Low 20
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As Cd Co Cr Cu Fe Hg Mn Ni Pb Se A% Zn

As 1

Cd .898" 1

Co .605" .605™ 1

Cr -.675" -531" -.661"" 1

Cu 730" .770" 370" -369" 1

Fe .765" 570" 474" -735" 464" 1

Hg .659™ .652™ 278 -338 .590" 252 1

Mn .639™ .534™ 088 -436" 415" 638" 454" 1

Ni 436" 230 .161 -216 .440" 340 563" 212 1

Pb 837" .768" 487" -.652" .536™ .676™ .503" .695 173 1

Se .706™ 840" 522" -409° 715" 332 .696 274 419" 476" 1

V7847 844 6357 -513™ 799" 581" 380" 411" .188 .703™ .625™ 1

Zn 738" 833" 373" -306 .8777 414" 640" 448" 408" .614™ .735™ 826" 1

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level
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Abstract

In this research the catchment of the Sarbaz river, SE Iran, has been studied to determine sediment provenance and its possible pollution
potential. 30 sediment samples collected from the riverbed were analyzed for major and trace elements, using combined XRF and AAS methods.
Based on major and trace element data and identification charts the sediments are identified to be of litharenite composition. Quartz-rich
sedimentary and intermediate igneous origin and island arc tectonic setting is proposed for the sediments, mainly inferred from discrimination
diagrams. Regarding the hazardous potential of metals and metalloids, As, Cd, Co, Cr, Cu, Fe, Mn, Hg, Ni, Pb, Se, V and Zn were studied from
30 locations. Pb, Cd and As concentrations measured respectively in 7, 10 and 20 locations are more than concentrations of the same elements
in the world riverbeds. In this research, the polluted sediments were evaluated using the geo-accumulation index (Igeo). Based on this index,
Cd, Pb, Zn and Cu show some degrees of pollution, while other elements are evaluated to be less pollutant. Statistic analysis show strong
correlation between studied elements. Volcanic activity in north of the Makran zone can readily justify the common origin of the contaminants
in the catchment of the Sarbaz river. Chromium is most probably originated from the nearby-Makran ophiolites. It is concluded that geological
factors have mainly been the controlling factors for the sediment pollution in the Sarbaz catchment.
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