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China; 3 College of ‘Science, Xijing University, Xi’an 710123 China)

Abstract, Bedrock and soil samples from different soil profile layers were collected in an iron and manganese ore area of Longyan City
and total amounts of Pb, Cd, and As were determined. The geochemical patterns of three heavy metal elements in the soil were studied
using ordinary Kriging interpolation and their sources were also analyzed. High concentrations of Pb and As were found near the mining
area to the west, at the intersection of two rivers in the middle, and near the waste rock heap in the east of the study area, while the
main area of Cd contamination is located near to the mining areas and ore dressing plant. Based on a horizontal section, the content of
Pb, Cd, and As in soils from the high-value region of each layer decreased with horizontal distance from the mining area. Vertically,
the concentrations of heavy metals in different soil layers were significantly correlated. Near the mining area, Pb, Cd, and As
concentrations first increased and then decreased with depth. In other high-value regions, the concentrations of these three heavy metals
decreased with soil profile depth. These heavy metals inherit the characteristics of the deposit and bedrock during the weathering
process, and the content of Pb and As in the soil at different depths was significantly positively correlated with granite and diorite
content. Although As has been artificially influenced by mining, this influence does not appear to be strong; parent rock in the study
area shows higher concentrations of heavy metals, while at the same time, the Pb and Cd content of soil is significantly higher than in
the rock indicating the influence of human activities including mining, transportation, and agricultural production. Further attention
should now be paid to the quality and safety of agricultural products, crop growth, and possible environmental risks in the study area.

Key words :soil ; heavy metal ; mining area; geochemical spatial distribution; sources
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Fig. 2 Geochemical spatial distribution characteristics of Pb, Cd, and As in A, B, and C layer of soil
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Fig. 3 Enrichment characteristics of heavy metals Pb, Cd, and As in vertical profile of soil

2.3 EAJRITEAE T GERIE TR BT

ook AR RE, 5EEE (BHR) B E W
23 [A) R 8 PRI IR R 38 3t DA Sk LAk 2 i A %o i A2y
JRAY A kR PR R S - R 4 R = (Y
A DA K 5 - e T A0 & i AR AL R A ok A
0T - X A B T B AR R YL B AT XY
Hi ST RL TR 64 AN SRAE 57 SR AR Y A A
DIFE B I A PR AR 3 B BE A IR 2.
e L K6 I RCR, B 3 mm 22
fLomKA AT B AR B K %
JRA Btk ROk T EE A TN A T B € A (]
2 [IERLR KB KN 2 mm A2 A7, IR B
R BH A B R BORCIR M N A R 7k
BARHN. WAFRBWAEAS5 A BAICZL
P E 4 BT E P Cd F1 As & B AT A 1
AT, SRR 4 FR.

F4 FAEEBENERSIEPESETR
Pb.Cd 71 As %"
Table 4  Correlations between different types of rocks and

heavy metal elements Pb, Cd, and As in soil

TR EEEITER KA NS WA
Pb 0.311" 0.159 0. 495 *
A Cd -0.076  -0.163 -0.050
As -0.079 0. 197 0.584 *
Pb 0.497"  0.132 0.593 *
B Cd -0.118  -0.251*  -0.005
As 0.081  -0.005 0. 404 ™
Pb 0.443™  0.138 0. 608 ™
C Cd -0.089  -0.332"  -0.087
As 0.051  -0.059 0.279*

1) = Fll s 4313278 P <0. 05 Fl P <0. 01 fIAH K

T4 on, RS REATPE SRR T EIHE
A FRY L AR, LI H G )R Ph Al As FEAR 5 1E K
A NRCE ISR R B IEASCE R, L, Ph Al



3 1 TR Jen AR X L G R MRl

ZE [ 73 A AR S R IR AT 1119

As FEHHEP IS R S ICE TR T R A IUE ¢,
b JZ 5 PR ST 2 N T SR 1A 1S P e
W, R E GRS ETER KT Ak TR &
HFROBEA R REME. 48 Cd 76 1% 'ﬁ%iﬁqﬂﬂi
T B EAOCOCR . AR [F] — U AR R 2R AL S
E’J%ﬂ'@é)ﬁé‘iﬁﬁ&ﬁiﬁ%&,%iﬂﬁ,ﬁua
AP E SR Pb iP5 40 ~310.9 mg-kg ™,
PN 42.1 mg-kg™'; Cd BRI &8N0 ~0.55

mg-kg ™' PHEM0.07 mg-kg™'; As B EE A O
~11.9 mg-kg ™" ¥IEHM 1. 72 mg-kg " AT X 1

HEATE Ph. Cd F1 As & BERIEFR I, H 3y
HEBETRRE T LANGER AR RAES
FA 2 T Ay R E AR BT AR
BB R A IR Y AL 5 AR S 80T ST R B
FAERS, i R A ¥ —Ak 3o s B ()
HOBHEHARm&EESE, FF,Ph, Cd Ml As 7EiX
sehEf AP ERES THAS '(p<
0.05) M7 T4 X - 1 T 4 Ji 50 Ho BR A 2 25 1] 43
ik ?EEEHE%I%‘?J\%JIN\FWEFHE’W%

s ] () 854

’i%i%%m% m&ﬁ%?*?é%%@
xw%mmm%WH“nmwmﬁﬁmﬁi@ﬁm

igf%ﬁﬁlﬁﬂ%“]%ﬂﬁﬁﬂﬂ&*MP
b r%x¢m$mﬁLmnw@ﬁ@2§?,

. fk&fr{ﬁzwéﬁlﬂf%kﬂ;ﬁ MR T VF £ ol D
ﬁazﬂqf,dz%m?%aﬁﬁﬂ’w%aﬁw B I FA
TGN, B0 RAE T Cu Pb il Zn 04, TR K
ARl XPE IR T IR A AR B IR T AR A
(F4) BoR, BFFEIX R KR B BUK b, H34IE. A
SH AR A LA E R, AR TR Ph Cd
M As 76 HARIR A 2 AR T, KX |
Ui S S 300 ) W 4R T BT K Z b (22 ok oo 3R
%%%E[M,SS] .

F4JE Pb.Cd Ml As 7E A B Ml C J2 3T =&
X, A VG AR B TR KR A s
A R VLR R A e . 3 PR 4 A
B A e (DI B AR AR R BN B 51 X
KB 5 008 1 i 2 i R B 34, AT LAHEIRT , b T
WK S, 5 FEE SR R S 88 T A U
g /R A 548 B e A () A RO RS R
PSRRI RS TAEIX A 2+
HEE 48 Ph A1 As TE WIS /K ST AL H IR =5 1L,
HEmEEEm T XJE, AR, WK
A5 TR 25 i Y F T K e R, 3 Ak
FU A T #2114 T8 DAY K 1) 28 7 4 50T

T N —

Lk — KF - LR 0 THCRIH W 1085
T AT — R R == fEE B ig: 735

4 HRXICAZMTE

Fig. 4 Schematic diagram of catchment basin in the study area
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