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As 1
Cd .348 1
Cr .396 - 1
Cu -.049 .356 517 1
Ni .264 - 524 .682(*) 1
Pb .091 .028 .795(**) .811(**) .683(*)
Al .604 184 .564 .061 287 1
Sc .707(%) .132 .818(**) 249 433 .867(**) 1
Ti 506 .000 .830(**) 334 .238 .539 T721(%) 1
Zn 153 .403 .638(%)  .945(**) .661(*) .830(**) 140 .389 438 1
Zr 471 .007 .590 .488 .563 225 547  .657(%) .476 1
Mn 410 - 480 280 .664(*) .328 .590 201 274 .659(%) 1
Fe .652(*) .132 .891(**) .486 .628 .679(*) J09(*%)  .939(**) .733(*) 596 .705(*) .717(*) 1

** Correlation is significant at the 0.01 level (2-tailed), * Correlation is significant at the 0.05 level (2-tailed)

Aol Sl s e 4 OIS Ol (glagk

Cj_bmg:,._.:jbu)" ..,\_JQ_AJ_A.GAJ_Q.}!:)J} gTL;LAAJJA.S
SUl 0550 2l a5y el Kils i

C‘.’:L.“

Lﬁ"Li))‘ AYAA c();ljj.w {ij 6)}) - LLSJ‘JJQ.A Q “ c)j:5L>-
Quwj@bsjjlf;mb}))‘ﬁst
’_.&M” clg_..\.q/ :'”Lo.'o 9 u:*lL""" Ot 9= JU‘—?‘

AR A wuu,:n) o YY) ‘LK"JJ"& £ A (Sl
JERE

Bowen, H.J.M. 1979, Environmental Chemistry of the
Elements: Academic, London New York
Toronto. 333 p.

Candeias, C., E. Ferreira da Silva, A. R. Salgueiro, H.
G. Pereira, A. P. Reis, C. Patinha, J. X. Matos
and P.H. Avila, 2011, The use of multivariate
statistical analysis of geochem for assessing the
spatial distribution of soil contaminated by
potentially toxic elements in the Aljustrel
mining (Iberian Pyrite Belt, Portugal): Environ
Earth Sci. v. 62, p. 1461-1479.

Chopin, E.I.B. and B.J. Alloway, 2007, Distribution
and Mobility of Trace Elements in Soils and

Vegetation Around the Mining and Smelting
Areas of Tharsis, Riotinto and Huelva, Iberian

S 7S 4o

bt gy ol S das e OLES Jragsy cpl 5l ol il
ol | Dldalr 5 (S SOl olta slie s 5l S8 S
)Jsjﬁljjfuusj)gidu@)@g;_;wJ_ATgL_wJ
dﬁiduywubj)}wqw}}ls.kggﬁmjw
R TS BT | . SP- U YU] PO S RGN I W OWE L | B
S ols e ble Gl el o i ladl sl
GQMJTJ_J“&_,M&‘W Sl ol g_JT 6&44}«4
);Mb;)ygiéuuﬁ)agﬂjpjjgmnls
4_,C,L:J byl YL Sl glas lslend b e lis
Jé“j" ébj.).m gy 6&@}“ BE ‘-;T osle )‘J\.E.d cau\AT Cewd
%mu&aﬂbﬂu‘fﬁwuﬁe:«h}
o emet 5 gy Skl 3 (SadT L5 (S
g 5 e esB ole 5 ol pobe fn (Ses
PH 5o 2 S G ) sl ool (5 S 4t o
T slge Olye 5 Sl S Ol S58LS sl o b
el axdllas 3 50 poolie 2GS s Sl gy

Sl Sl

5 S gl i adows 4 o b 5 Olysls



IWAY s cpsm o5lad OF oy o)l cpl o Il (mlidi sy 5 Soar sla s A

Lang, Y., C. Liu, Zh. Zhao, S., Li, and G. Han, 2006,
Geochemistry of surface and ground water in
Guiyang, China: Water/rock interaction and
pollution in a karst hydrological system: J.
Appl. Geochem., v. 2, p. 887-903.

Lasheen, M.R., and N.S. Ammar 2009, Speciation of
some heavy metals in River Nile sediments,
Cairo, Egypt: J.Environmentalist, v. 29, p. 8-
16.

Lorite-Herrera, M. and R. Jimenez-Espinosa, 2008,
Impact of agricultural activity and geologic
controls on groundwater quality of the alluvial
aquifer of the Guadalquivir River (province of
Jaen, Spain): a case study: Environ. Geol., v.
54, p. 1391-1402.

Luo, W., W. Lu, T. Wang, W. Hu, W. Jiao, J. Naile, J.
Khim and J. Giesy, 2010, Ecological risk
assessment of arsenic and metals in sediments
of coastal areas of northern Bohai and Yellow
Seas, China: J AMBIO, v. 39, p. 367-375.

Mohiuddin, K. M., K. Otomo, A. Ogawa and Y.
Shikazono, 2012, Seasonal and spatial
distribution of trace elements in the water and
sediments of the Tsurumi River in Japan.
Environ Monit Assess: v. 184, p. 265-279.

Salomons, W., and U. Forstner, 1984, Metals in the
Hydrosphere. Springer-Verlag, 349 p.

Smith, E., R. Naidu and A.M. Alston, 1998, Arsenic in
the soil environment: a review: Adv. Agron., V.
64, p. 149-195.

Sundaray, S. K., B. B. Nayak and D. Bhatta, 2009,
Environmental studies on river water quality
with reference to suitability for agricultural
purposes: Mahanadi river estuarine system,
India-a case study: Environ. Monit. Assess., V.
155, p. 227-243.

Sutherland, R. A., 2000, Bed sediment-associated trace
metals in an urban stream, Oahu, Hawaii:
Environ. Geol., v. 39, p. 611-627.

US EPA, 1998, Test methods for evaluating solid
waste. Method 9081A, Washington, D.C.

US EPA, 1998, Test methods for evaluating solid
waste. Method 9045D, Washington, D.C.

World Health Organization, 2011, Guidelines for
Drinking-water Quality, Geneva,
Switzerland1:Recommendations (Fourth
edition), Geneva, 541 p.

Pyrite Belt, SW Spain: Water Air Soil
Pollution, v. 182, p. 245-261.

Duquesne, S., L. C. Newton, L. Giusti, S. B. Marriott,
AJ. Stark and D.J. Bird, 2006, Evidence for
declining levels of heavy metals in the Severn
Estuary and Bristol Channel, U.K., and their
spatial distribution in sediments: Environ.
Pollut., v. 143, p. 187-196.

Forghani, G., F. Moore, S. Lee, and A. Qishlaqgi, 2009,
Geochemistry and speciation of metals in
Sediments of the Maharlu Saline Lake, Shiraz,
SW Iran: Environ. Earth Sci., v. 59, p. 173—
184,

Forghani, G., F. Moore and A. Qishlaqi, 2012, The
Concentration and Partitioning of Heavy
Metals in Surface Sediments of the Maharlu
Lake, SW Iran: Soil Sediment Contam., v. 21,
p. 872-888.

Forstner, U. and G. T. W. Wittmann, 1983, Metal
pollution in the aquatic environment. Springer,
Berlin Heidelberg New York, 247-269 p.

Ghrefat, H. and N. Yusuf, 2006, Assessing Mn, Fe, Cu,
Zn, and Cd pollution in bottom sediments of
Wadi Al-Arab Dam, Jordan: Chemosphere, v.
65, p. 2114-2121.

Giridharan, L., T. Venugopal and M. Jayaprakash,
2010, Identification and evaluation of
hydrogeochemical processes on river Cooum,
South India: Environ. Monit. Assess., v. 162, p.
277-289.

Hékanson, L., 1980, Ecological risk index for aquatic
pollution control, a sedimentological approach:
Water Res., v. 14, p. 975-1001.

Hong Wu, G., S. Cao, Sh. Chen, and F. Cao, 2011,
Accumulation and remobilization of metals in
superficial sediments in Tianjin, China:
Environ. Monit. Assess., v. 173, p. 917-928.

Hounslow, A. W., 1995, water quality data :Analysis
and interpretation, CRC-Press, 1st editation,
PP.416.

Jaiswal, P.C., 2004, Soil, plant and water analysis,
Kalyani Publishers, Delhi, India, 441 p.
JingLan, F., W. GuolLiang, S. JianHui, S. ShengPeng
and L. XiangFu, 2010, Metals in water and
surface sediments from Henan reaches of the
Yellow River, China: J. Sci. China. Chem., v.

53, p. 1217-1224.

Kabata-Pendias, A., 2011, Trace Elements in Soils and

Plants, 4th ed. CRC Press, Boca Raton, FL.



