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Fig. 1 The location (a) and sampling sites (b) of the study area
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Table 1 Contents of heavy metals in farmland soils of the gold mining area in Tantou Basin

JLH

HEamIn R R/107°

Hg As Ni Cu Pb Zn cd

R 5. 00 136 58. 2 342 1000 591 7.66

/M 0. 005 1. 00 19.0 3. 00 1.50 5.00 15.0 0. 080

S5 0.12 12.29 72.16 31.15 33.34 83. 94 125. 09 0. 40

b 22 0.31 6.73 17.90 7.53 17. 41 96.76 60. 26 0.55

s S Z 2.63 0.55 0.25 0. 24 0.52 1.15 0. 48 1.38

A T e IR 7 e i 22 3.4 25 190 100 170 300 0.6
T4t HERY S (E 2] 0. 025 9.8 63.2 27.4 20 22.3 62.5 0. 065
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Fig. 2 Cluster analysis tree diagram of heavy metal ele-

ments in soil samples of Tantou Basin
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Table 2 The component matrix and rotated component matrix for the concentrations of heavy metals in soils

) TS FEL et B3 A
JLHR At 4L A
PCl PC2 PC3 PC4 PC1 PC2 PC3 PC4
Hg 0. 426 0.175 0.632  —0.561  0.135  —0.070  0.049 0. 949 0. 927
As 0. 003 0.740  —0.448 —0.390  0.103 0. 098 0. 938 0.014 0. 900
Cr —0.153  0.621 0. 231 0.573 0.016 0. 885 0.048  —0.079 0.792
Ni —0.489  0.717 0.117  —0.015 —0.402  0.596 0. 394 0.075 0. 766
Cu 0. 643 0. 165 0. 395 0. 246 0. 587 0.305  —0.260  0.389 0. 657
Pb 0. 899 0. 088 0.015  —0.089  0.825  —0.132  0.021 0. 354 0. 824
Zn 0. 884 0.033  —0.171 0.937  —0.005 —0.107 —0.004 0. 889
cd 0. 818 0.189  —0.356 —0.004  0.869  —0.131  0.242 0.021 0. 832
FRIEE 3.116 1. 549 0. 980 2. 849 1. 280 1. 267 1.190
J5 2 TTkE/ Y6 38.946  19.361 12.244  11.775  35.611 15.998  15.838  14.879
B2k / % 38.946  58.307  70.551  82.326  35.611  51.609  67.447  82.326
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Table 3 Source contribution ratios of heavy metals in soils

) JEFRIEIL R B YTk Y
TR W R?
APCSpei  APCSpz  APCSpes  APCSpey PCl PC2 PC3 PC4
Hg —0.006 0. 046 —0.003 0. 020 0.272 15. 96 —1.04 6. 94 94. 38 0. 962
As —1.761 0. 634 0.613 5. 927 0. 095 9.97 9. 64 93.16 1.49 0. 784
Cr 9.371 0. 285 15. 747 0. 858 —1.405 1. 60 88. 49 4.82 —7.89 0. 784
Ni 7.350 —3.002 4. 455 3. 694 0.561 —40.15 59.58 39. 40 7.50 0. 759
Cu —0.685  10.155 5.271 —4.503 6. 732 58. 82 30.53 —26.08 38. 99 0. 649
Pb —5.886  76.203  —12.192 1.916 32.706 83. 08 —13.29 2.09 35. 66 0. 821
Zn 22. 451 55. 653 —0.296  —6.354  —0.252 93. 98 —0.50  —10.73  —0.43 0. 868
cd —0.001 0.511 —0.077 0.142 0.012 87.22 —13.14 24. 24 2.05 0. 832

MRS 24 5Tk %ok B . He 15§ R E R T
PC4, TRk N 94. 38%; As J5 4 R JEF PC3,
TIRRF N 93. 16 %0 ; Cr {54 FEORTET PC2, 5THkR

oy 88.49%; Ni ¥5 Yt 32 B IR+ PC2, Tk % N
59.58% ;Cu,Pb.Zn Ml Cd y59¢ FE R IE T PC1, 57
BRIk 58. 8294 .83. 08% .93, 98 % Fl 87. 22% .
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17 96.8~125.00 1 32.50~35.46
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. 36.16~67.12
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N | (h) HgZr /10
T m 0.01~0.04
m 0.04~0.05

= 0.05~0.05
7 0.05~0.06
0.06~0.09
0.09~0.16
7 0.16~0.34
 0.34~0.80
= 0.80~1.98
= 1.98~5.00
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Fig. 3 The spatial distributions of heavy metal contents of farmland soils in Tantou Basin
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Pollution and source apportionment of heavy metals in the

farmland soils of the gold mining area in Tantou Basin, western

Henan metallogenic belt

CHENG Xianda', SUN Jianwei', JIA Xu!"?, SHANG Liannan', ZHANG Long'*, SUN Yake'
(1. Xi'an Center of Mineral Resources Survey, China Geological Survey . Xi'an, 710100, Shaanxi, China ;
2. School of Geophysics and Information Technology ,China University of Geosciences, Beijing , 100083,China ;
3. School of Earth Sciences and Resources, Chang’an University , Xi'an, 710054, Shaanxi, China)

Abstract; Heavy metals contents of soil samples from the gold mining areas in Tantou Basin of the

western Henan metallogenic belt were analyzed to determine the pollution characteristics and sources. The

authors used the Cluster analysis and Principal Component Analysis/Absolute Principal Component Scores

(PCA/APCS) receptor model to identify the pollution source and its contribution rate. The results showed

that the average contents of Hg, As, Cr, Ni, Cu, Pb, Zn, and Cd of the farmland soil in the study area

are lower than risk control standard for soil contamination of agricultural land, indicating lower risk of soil

pollution in the gold mining area of the Tantou Basin. However, some samples showed excess contents of

Hg., As, Cu, Pb, Zn and Cd elements with regional pollution in Pb, Zn, and Cd and point pollution in

other heavy metal elements. The variable coefficients of Hg, Cd, and Pb are at a strong variation level, in-

dicating that they were strongly influenced by anthropogenic activities. Combining the results of cluster a-
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nalysis, principal component analysis and the spatial distribution characteristics, the eight heavy metals
mainly come from four types of pollution sources: Cu, Pb, Zn, and Cd pollutions origin from traffic
source (PC1); Cr and Ni pollutions come from the natural source (PC2); both As and Hg pollutions are
derived from mining source but the former is related to gold mining and tailings stockpiling (PC3) and the
latter is related to small workshop mercury dissolution smelting (PC4).

Key words: gold mining area; soil; heavy metal pollution; Tantou Basin; Western Henan metallogenic

belt
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