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0.20 122.47 618.12 1246.29 420.15 Mn 0.74 7.53 10.13 47.14 3.47 As
0.18 0.12 0.68 1.16 0.36 (%)Na| 0.14 0.83 6.05 9.36 3.85 (WAl
0.13 1.18 9.20 12.24 5.80 Nb 0.44 152.61 350.51 1158.73 152.53 Ba
0.18 3.35 18.57 26.96 10.89 Nd 0.14 0.13 0.94 1.49 0.56 Be
0.17 8.54 51.30 71.12 28.83 Ni 0.14 2.37 16.69 25.97 9.65 (%)Ca
0.60 628.59 1047.51 6034.39 259.90 P 0.91 0.62 0.68 5.02 0.12 Cd
1.22 56.64 46.53 392.01 11.74 Pb 0.14 5.38 37.73 59.59 24.49 Ce
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0.15 0.47 3.25 4.60 2.07 Sm 0.15 0.92 6.37 8.29 4.07 Cs
0.44 161 3.70 10.78 1.34 Sn 0.16 4.85 29.41 44.77 13.39 Cu
0.39 231.26 588.45 2455.96 307.21 Sr 0.11 0.37 3.18 4.07 2.36 Dy
0.40 0.02 0.05 0.10 0.02 Te 0.14 0.21 152 211 1.03 Er
0.11 0.85 7.39 9.82 4.99 Th 0.15 0.12 0.78 1.14 0.50 Eu
0.13 378.43 2988.74 4130.00 1945.11 Ti 0.11 0.41 3.89 5.17 2.72 (%)Fe
0.28 0.19 0.67 1.50 0.20 TI 0.14 1.63 11.41 17,51 7.25 Ga
0.19 0.49 2.52 4.30 1.39 U 0.14 0.48 3.54 4.80 2.46 Gd
0.13 10.93 85.93 117.22 57.46 \Y 0.21 0.24 1.14 1.84 0.69 Ge
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0.07 0.19 2.68 3.09 2.08 Yb 0.12 2.88 23.24 33.61 15.83 La
1.35 314.33 233.53 2435.00 67.04 Zn 0.16 471 28.94 48.17 18.59 Li
0.22 27.26 125.68 384.41 83.60 Zr 0.11 0.20 1.90 2.92 1.62 (%)Mg

N



Ol Olial 53 (53590 Aalllnn o5l ino gaizes S yslora 53 (ufias A3 i S Jalye (e JlnjQolc

L
G\;a}plc)éfls}gTAij:J‘;:\g.&.al gy é\}jg,.‘:.}l.nl.f an - slgSl 5 r.:ﬂ)lf}&}) (o Sl (LT ) o 5 4 2 OFAA e esolem cstemme o 0 Gbo -
$v-vs (1388 Ol oF o le 23 W= L(ng)}u.{

23S Sea SBLST 5 s n Olajle Olghaod gl a3 VYD e 2E YOV (g (sudalj =Y

Olgiol axio oKl (5 573 sl OLL olE 5 ¢S 3 (69, H, addllae S (555 w5 s ) ol Sl eslizal 5 (S35 5 oo uolis 4 03T gla ST YL oLE AFAF o imbe Y
.2 \OA

e Uislen consler Ol Olghol 0SS nl adbaie 03 JT LSS (6 1 48l Aby oo DLE )3 ppeesls” (S2alill 5 VAT (3133 (63 s 42 5 ST e o Slonin (5 ho —F
DS Ol 658555 5

(13 1 bl S e 4 BT 3 1E AYPA e -0

(Olghol (g8 yor) 0 Sl gy il 53 (55 6l =015 8 —031555 oIS (535 5 2 SIS (gactii 5 0 sty GIUT (gl (ol (st OWVE (g 52K03 5 (ool =7
O A U RVRCI BN (9K FP -3 IV C0155 g W

References

7- Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health. 2007.

8- Cappuyns, V., Swennen, R., Vandamme, A., Niclaes, M. 2006. Environmental impact of the former Pb—Zn mining and smelting in East
Belgium. Journal of Geochemical Exploration 88: 6- 9.

9- Carapeto, C. and Purchase, D. 2000. Use of Sequential Extraction Procedures for the Analysis of Cadmium and Lead in Sediment Samples
from a Constructed Wetland. Bull. Environ. Contamination and Toxicology. 64:51-58.

10- De Vivo, B.; Belkin, H.; Lima, A. 2008. Environmental Geochemistry: Site Characterization, Data Analysis and Case Histories, Elsevier,
Amsterdam.

11- Dollhopf, D J. 2006. Rehabilitation after Open Cut Mines. In: Encyclopedia of Soil Science, R. Lal (Ed.), 1(1): 1446-1449.

12- Geras'kin, S., Oudalova, A., Michalik, B., Dikareva, N., Dikarev, V. 2011. Geno-toxicity assay of sediment and water samples from the
Upper Silesia post-mining areas, Poland by means of Allium-test. Chemosphere, 83 (8): 1133-1146.

13- Ghaderian, S.M., Hemmat, G.R., Reeves, R.D., Baker, A.J.M. 2007. Accumulation of lead and zinc by plants colonizing a metal mining
area in Central Iran. Journal of Applied Botany and Food Quality, 81(2): 145-150.

14- Lim, H.S., Lee, J.S., Chon, H.T., Sager, M. 2008. Heavy metal contamination and health risk assessment in the vicinity of the abandoned
Songcheon Au-Ag mine in Korea. Journal of Geochemical Exploration 96: 223-230.

15- Loska, K., Wiechuh, D. 2003. Application of principal component analysis for the estimation of source of heavy metal contamination in
surface sediments from the Rybnik Reservoir. Chemosphere, 51(8): 723-733.

16- Meza-Figueroa, D., Maier, R.M., de la O-Villanueva, M., Gomez-Alvarez, A., Moreno-Zazueta, A., Rivera, J., et al. 2009. The impact of
unconfined mine tailings in residential areas from a mining town in a semi-arid environment: Nacozari, Sonora, Mexico. Chemosphere,
77 (1): 140-147.

17- Morton-Bermea,O., Hernandez-Alvarez, E., Gonzalez-Hernandez, G., Romero, F., Lozano, R., Beramendi-Orosco, L.E., 2009.
Assessment of heavy metal pollution in urban topsoils from the metropolitan area of Mexico City. Journal of Geochemical Exploration
101: 218-224.

18- Navarro M.C., Pérez-Sirvent, C., Martinez-Sanchez, M.J., Vidal, J., Tovar, P.J., Bech, J. 2008. Abandoned mine sites as a source of
contamination by heavy metals: A case study in a semi-arid zone. Journal of Geochemical Exploration 96: 183-193.

19- Prieto, G. 1998. Geochemistry of heavy metals derived from gold-bearing sulphide minerals in the Marmato District (Colombia). Journal
of Geochemical Exploration 64: 215-222.

20- Rao, C.R.M.; Sahuquillo, A. and Lopez Sanchez, J.F. 2008. A Review of the Different Methods Applied in Environmental Geochemistry
for Single and Sequential Extraction of Trace Elements in Soils and Related Materials. Water Air Soil Pollut. 189: 291-333.

21- Thompson, M. and Howarth, R.J., 1976, Duplicate analysis in practice-Part 1. Theoretical approach and estimation of analytical
reproducibility. The Analyst, 101, 690-698.

22- Thompson, M. and Howarth, R.J., 1978, A new approach to the estimation of analytical precision. Journal of Geochemical Exploration,
9, 23-30.

1y



