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Abstract: The paper interprets the spatial variance structure of As, Cd, Hg. Pb and Zn in soil in the Tongling
mining area of China, makes spatial interpolation, and analyzes the pollution by using geostatistical method,
expecting to provide insight into risk assessment of environmental pollution, soil remedy and decision making.
The dataset of soil element contents is derived from project of “Multi-target Regional Geochemical Survey in
Jianghuai Drainage Area in Anhui Province” by Anhui Institute of Geological Survey, China. With normalized
datasets that are transformed by Johnson transformation, the variogram models are fitted, in which the As and
Cd are spherical, Pb and Zn are pentaspherical, and Hg is exponential. The results show that the variograms
of As, Cd, Pb and Zn exhibit anisotropy, which possibly is controlled by the distribution of ore deposits; Hg
behaves strong nugget effect, which is influenced by small-scale factors, and the further study should increase
the sample density. The As, Cd, Pb and Zn in soil in the Tongling mining area have high pollution hazard, es-
pecially the Cd; the Hg has low hazard. The pollution of As results from the copper deposits. the lead-zinc de-
posits and limonite, and from their exploitation; the pollution of Cd is related to lead-zinc deposits, the exploi-
tation, and agricultural irrigation with waste water; the pollution of Pb and Zn are mostly ascribed to the lead-
zinc deposits and related exploitation,
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H E.EARGtFINTBOMARST R L3 69 As.Cd.Hg.Pb Ao Zn 5 # £ & B L £ # T2 M L5+
M B R AGAL , FF AT T F AT, A A ARTR 7 R LI R B3R LR T 2 BRI B e R A SR IE, #
FBRBTZHALERRS BAFRBIFNFRAE"E R, KA Johnson T 47 E A4 H, st o &
FFH P, As Cd U FE ARKBEA ,Pb.Zn L E A EHRHER  Hg L E A IEHER, 4R AW, As.Cd.Pb,
In LENEFBREAAL TR, LT R TR EZZHF RAoAi24) Hg L EReH R KX, LR L2

WS HEA:2008 - 04 - 10; & [E] HE#A: 2008 - 09 - 02

EEB LR B BOCTTHRI I H (08010302200 5 %2 B4 UL 75 7 4F B 3 4 I H (08040106907, 04045063 ) 5 Hv [ 4b, 57 I # J& 55t H
(2004-012)

EZ B BT (1983, B, W15 Ak BP9 07 18] W IR S PR R 25 0T S (5 B3R . E-mail: baidayuvictor@163. com



0, ZEH] 55, 45/ b F F1 4 (Earth Science Frontiers)2008, 15 (5)

257

BT 5%
R

BT ®rmB Rk, Lt —F oG m R FE, Mis R EH0P 8 As.Cd.Pb A Zn L EH HEKZHMF

FRM, LA CAdAFFRERERK, M He LEMFEREEAR, As LEFEN IR RALRT BEY,
WA H RAETTA;Cd A F W FTREBETRABELTFTL, AARLFERX;Pb.In LA FREEEY

RBETFEBERT 5,
KERIR 3, FTAE A TR T F A

hESEE.X53;P595 XEARIAE A XEHE:1005 - 2321(2008)05 - 0256 — 08

0 BIFE

R I DX R T A 2R 5 DX A T
RALHAT W k-4 (26 Jm) R B i 2
[l &7 S A AR TP R MBI B PR A 20 A
B — 2R E-W I A - Al i 4 ] Al —
SRBUE EW it XA e B
WIRAGFFR R IF R R BB w5 5 L R,
FEREIRIT R A S B0 L R T RS Yl
H 6 E 0 AR R b XA 12 43 & 15 s KA
I ERSE AL 2 2252 B2 56T . (B HRTRIDTSE
3 I TR A i A DX ] LY S T < s A A
TS OEVPA RSB XY L R G s W) 4 A%
AT TR

WG 05 A T R AW AR AL T A
1838 TR il 42 57 ok R RE RS X B < s
(]34 B ZE R R (— JBARAIE L D 1) PR A AR 25D £ 47
S AR R SR L AR 2 R 4 R A TR (1
fiE  FEAT R A 28 [ R AT HE— PR R 2 S B Y
SRR PR B R GE (GIS) K ' b 4t
e R At TR G . EANSABITEE IR
BT GIS SRR G2 7 L8 B0 X L
B4R TS YA B AT U R

ARICis I GE 240 B T BOH i B X 4 3 v
i As.Cd,Hg.Pb 1 Zn 5 Fift i 4 J& 7€ R 47 %5 [H]
ARSI AT S A FF AT 15 3 o0 » LAY DR 4 B
WX SRS A LTS Y B R PR T SR R
RHEUE

1 B e rik

1.1 RESAHSH

ARSI - ET0 F B B A R T U BB
B LA TIHETIR 2 H AR DX S bR f 27 ) 2 7 9%
R, HERE O BT E s A 3R 2 B, R

2 ke PIHER AL B R A BT DX 2280 (] D
1.2 BiRALBR 5%

WG T WA RS 2 1A S A 8 T R A
TR A W A B B 28] T il

R

.........
)
------------------

...............

B 45
- RN
] o< sk

12 16 km

Bl R RE KRR

Fig. 1 Study area and soil sample locations
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Table 2 The Johnson transformation of raw

data and results of normality test

fmpEE e pv A W P
As 5.79 38.32 <C0.010 0.04 —0.34 >0.15
Cd 2.35 6.42 <C0.010 —0.1 —1.11 0. 098
Hg 4.72 29.47 <C0.010 0.35 0.41 =>0.15
Zn 3.957 17.09 <C0.010 —0.35 0. 05 >0.15
Pb 4.19 23.72 <C0.010 —0.46 —0.63 =>0.15
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Table 3 Statistical summary of heavy metal contents in the topsoil collected from the study area

A . o1 = Jb B =
T g E;_;’j]g o ’% e R IR g v v SRR g EEES
As 28. 8 5.8 419.1 47. 88 166. 48 5.79 38.32 12. 44 68. 14 40. 00 13.73
Cd 0.932 0. 085 7.821 1. 25 134.12 2.35 6. 42 0. 086 99. 51 1.0 24.02
Hg 0.124 0. 040 0. 840 0. 09 75. 62 4.72 29. 47 0. 25 6. 37 1.0 0. 00
Zn 161. 4 22 1 340 166. 60 103. 20 3.57 17. 09 47.79 36. 27 500 1. 47
Pb 82. 26 13 1 090 125.79 152.92 4.19 23.72 85.5 61. 27 500 4. 90
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Table 4 Correlation coefficient between heavy

metals in raw dataset

As Cd Hg Pb Zn
As 1
Cd 0. 460 1
Hg 0. 180 0.216* 1
Pb 0. 558 0. 812 0.215* 1
Zn 0.525* 0. 756 0.186* 0.778* 1

. P<<0. 01 GUR).,
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Table 5 Parameters of variograms of As, Cd,
Hg, Pb and Zn in soil
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