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Table 1 The content of heavy metals in deep soil of northwest Guizhou and its management target value

I R R gm0 Hpen o
SFEHE/107 B Fe/AME/1070 BRfE/107 SE45{E/107 B 10
As 13.8 5.9 1.4 327.8 13.3 5.5 2.0~25.6 HoAy 25.6
cd 0.270 0.121 0.019 10.90 0.244 0.095 0.028~0.512 HAh 0.512
Cr 141.4 1.48 23.83 489.3 137.6 1.43 67.0~282.6 POR 282.6
Cu 70.2 31.0 1.94 386.4 65.1 29.3 6.5~123.7 HAth 123.7
Hg 0.132 0.054 0.012 2.642 0.128 0.05 0.024~0.24 A 0.24
Ni 61.5 14.9 7.71 157.65 61.3 14.6 46.7~75.9 oAl 75.9
Pb 28.6 6.9 8.37 844.1 27.4 5.8 14.8~42.4 HAh 42.4
Zn 118.4 24.2 18.11 902.9 116.0 22.0 70~166.9 HoAh 166.9
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Fig.2 Spatial distribution of As, Cd, Cr, Cu, Hg, Ni, Pb and Zn in deep soil of northwest Guizhou
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Table 2 Heavy metal content and management target value of weathered soil in various geological units in northwest Guizhou

Ll g IEN;} 1[I73 g ANiE)
g LU - %mjj T G B0 wlpgn
SEHIE/10 B HyME/0C BRME/1070 S/ 100 B
B 17.1 7.9 2.08 43.3 16.9 7.6 1.2~33.0 ER 33
TBAR 11.2 2.0 1.42 167.1 10.1 1.8 2.72~45.8 XEI 45.8
As VA 20.5 1.55 5.37 102.3 19.6 1.4 8.5~49.5 POF 49.5
FERAR 20.3 1.52 9.73 68.8 19.5 1.4 8.8~46.8 POEA 46.8
ZEFETR 15.1 3.6 4.33 68.2 14.9 3.3 8.0~22.3 oAl 22.3
&R 0.206 0.16 0.052 2.348 0.191 0.062 0.067~0.315 ES 0.315
CEBR 0.430 0.249 0.019 5.872 0.390 0.209 0.02~0.927 oAb 0.927
cd ARER 0.399 0.186 0.114 2.69 0.388 1.81 0.027~0.771 POEA 0.771
FERR 0.197 0.045 0.091 0.548 0.195 0.045 0.107~0.287 oAl 0.287
—EFETSR 0.924 0.585 0.117 5.872 0.834 0.507 0.02~2.093 HoAhy 2.093
=BF 130.0 26.6 42.72 489.3 126.4 23.0 76.7~183.1 HiA 183.1
ZEBR 158.3 1.36 74.95 396.6 156.0 1.34 85.6~293.0 POE:3 293.0
Cr AWRFR 120.1 25.6 63.20 186.3 120.1 25.6 69.0~171.2 ER 171.2
FER R 73.9 1.18 54.67 130.9 72.5 1.14 53.1~103.0 pope 103.0
ZEFRNE 290.7 1.361 84.69 301.4 156.8 1.361 84.6~290.7 XL 290.7
=BR 56.2 1.5 10.4 145.8 55.6 1.5 26.2~118.0 XHEL 118.0
—ER 129.1 66.1 15.0 315.4 129.1 66.1 0~261.3 ER 261.3
Cu AmER 41.7 17.7 14.6 163.6 40.2 12.7 14.8~65.6 ES 65.6
FERAR 31.9 1.5 19.7 166.9 30.2 1.2 19.5~46.8 i 4 46.8
ZEETR 87.0 49.7 15.0 263.3 85.3 46.8 0~178.9 ER 178.9
=ER 0.117 0.048 0.025 0.376 0.114 0.042 0.022~0.212 ER 0.212
TEBA 0.182 0.087 0.028 2.238 0.172 0.078 0.007~0.357 HiA 0.357
Hg R FR 0.155 0.054 0.025 0.391 0.155 0.054 0.047~0.263 oAl 0.263
FERAR 0.141 0.023 0.071 2.643 0.138 0.037 0.094~0.187 EA 0.187
—EFPS 0.267 0.062 0.036 1.091 0.262 0.06 0.143~0.391 HoAy 0.391
&% 56.8 1.4 14.2 115.4 56.8 1.4 28.2~114.6 XL 114.6
—EAR 70.0 22.0 8.77 142.6 69.3 21.0 27.3~109.3 EA 109.3
Ni ARFR 52.8 17.4 14.0 109.0 51.5 15.6 20.3~82.7 EX 82.7
ESTVEN 37.5 1.3 27.3 75.1 35.9 1.2 24.9~51.7 pope 51.7
e F L 67.5 24.6 8.77 142.6 66.0 22.6 20.8~111.2 E& 111.2
=BR 29.5 7.5 12.15 54.6 29.4 7.3 14.5~44.6 ER 44.6
TEBAR 27.2 1.43 9.68 221.4 26 1.32 16.8~35.9 pope 35.9
Pb A & 50.6 16.9 22.60 643.1 47.6 13.3 16.8~84.4 HoAhy 84.4
FERAR 39.1 8.3 23.85 547.6 38.8 8.3 22.4~55.7 HoAlh 55.7
ZEETR 31.9 11.7 15.07 95.6 32 9.65 8.5~55.3 ER 55.3
=BR 101.9 12.7 31.79 211.8 101.9 12.7 76.4~127.4 HoAh 127.4
TER 134 21.2 32.05 403.4 133 21.2 91.5~176.5 HA 176.5
Zn HIRFR 154.2 1.76 42.00 902.9 144.0 1.63 50.0~475.3 POR 475.3
FERAR 99.1 87.4 47.05 466 74.9 15.4 44.1~105.7 EA 105.7
—EERTSR 136.8 4.9 32.05 275.6 135.4 40.9 51.0~222.5 ES 222.5
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Table 3 Comparison of mean values of heavy metal elements in deep soil of Northwest Guizhou
and different evaluation units in China
NGRS As Cd Cr Cu Hg Ni Pb Zn

Hh R 2 - (o B 2 9(0.7) 0.11(0.5) 50(0.4) 19(0.3)  0.018(0.1)  22(0.4) 21(0.8) 60(0.5)

rb A T 2 L e {3 10(0.8) 0.11(0.5) 73(0.5) 24(0.4)  0.042(0.3)  29(0.5) 23(0.8) 68(0.6)

IR R R + (e > 8.7(0.7) 0.092(0.4) 62.6(0.5) 21.3(0.3) 0.016(0.1)  27.9(0.5) 21.4(0.8) 58.6(0.5)
VILIRE G 1 e sy (20 9.4(0.7) 0.085(0.3)  75.6(0.5) 23.4(0.4) 0.025(0.2)  32.8(0.5) 22(0.8) 64.8(0.6)
BT IR R gy 27 23.99(1.8) 0.296(1.2) 100.9(0.7) 46.9(0.7) 0.222(1.7) 42(0.7) 38.9(1.4) 106.1(0.9)
ERTH KR 2 4 ey i ) 13(1.0) 0.13(0.5) 81(0.6) 30(0.5)  0.047(0.4)  37(0.6) 23(0.8) 76(0.7)

TR IX IR )2 1 (i 5(0.4) 0.11(0.5) 80(0.6) 26(0.4) 0.06(0.5) 32(0.5) 26(0.9) 80(0.7)

B X 2+ e ) 9(0.7) 0.27(1.1) 97(0.7) 69(1.1)  0.132(1.0)  44(0.7) 41(1.5) 90(0.8)
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Geochemical background and management target values of
heavy metals in soil in northwestern Guizhou Province

MENG Wei, MO Chun-Hu, LIU Ying-Zhong
( Guizhou Academy of Geological Survey, Guiyang 550081, China)

Abstract: Based on the heavy metal content data of 1 308 deep soil samples taken from the 1 : 250 000 geochemical survey of land
qualityin the Bijie area, Guizhou Province, the content distribution and geochemical background characteristics of heavy metals in soil
in the area were studied. The geochemical background values of heavy metals in soil in northwestern Guizhou Provinceare significantly
higher than those in soil nationwide but are close to those in soil in southwestern China. The heavy metal content in soil in northwestern
Guizhou is closely related to the geological background and is significantly different between different geological units. The soil develo-
ping in Carboniferous strata has high geochemical background values of Pb and Zn, while the Middle Permian soil formed due to weath-
ering hashigh geochemical background values of Cd and Hg. All these mean that besides heavy metal pollution in soil caused by zinc
melting using indigenous methods, another important factor causing the heavy metal enrichment is the high geochemical background val-
ues of heavy metals in soil.The statistics show that the management target value of Cd in the Middle Permian weathered soil in north-
western Guizhou is higher than thecontrol value (2.0x10°°) of Cd stipulated in the Risk Management Standard for Agricultural Land for
Soil Pollution in China. It is considered that the differences in geochemical background values of heavy metals in soil between different
geological units and their impacts on the ecological environment should be fully considered when determining the management target val-
ues of heavy metals in soil in northwestern Guizhou Province.
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