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1

Fig.1 Map of geographic position and sampling points in the study area
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Fig.2 Histogram of carbonate rocks and calcareous rocks”

weathering profiles in the study area
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Table 1 Concentrations of heavy metals and soil pH values of weathering profiles in the study area
Cr Ni Cu Zn As Cd Pb Zr
/ pH
pglg
GJ-1 8.42 23.30 1.02 3.17 1.45 0.24 0.42 0.92 —
GJ-2 239.49 115. 00 33.80 273.00 135.55 5.39 52.54 304. 00 7.01
DY-1 10. 67 17.90 4.51 10. 60 3.06 0. 06 1.77 10. 40 —
DY-2 126. 59 53.80 36. 80 130. 00 34.15 0.23 42. 68 326.00 7.26
GY-1 0. 84 23.10 2.01 3.16 0.25 0. 06 0.53 1.29 —
GY-2 125. 09 75.90 43.20 243.00 66. 58 1.57 79. 48 340. 00 7.47
TB-1 16. 57 23.40 1. 89 4.72 1.03 0.14 0.44 1.93 —
TB-2 108. 01 53.40 32.80 105. 00 40. 53 0.21 28.82 230. 00 5.37
TB-3 105. 12 45.20 29.00 107. 00 22.86 0.19 25.61 214.00 5.38
TB-4 302.70 114. 00 21.20 66. 40 23.92 0.11 18. 18 230. 00 5.45
TB-5 115.48 27.70 20. 20 68. 90 26. 05 0.13 17.51 265. 00 5.25
TB-6 101. 44 26. 10 15.70 76.90 31.36 0.13 19.40 267.00 4.67
TB-7 71.17 15.90 12.20 69. 50 21.00 0.16 21. 84 259. 00 4.19
WG-1 79. 15 52.10 32.90 114. 00 11.99 0.31 49.10 181. 00 —
WG-2 88. 83 38.90 30.50 118.00 20. 47 0.15 37.47 230. 00 5.56
WG-3 77.33 30. 60 24. 80 95.00 18.47 0.13 35.69 221.00 5.19
WG-4 56.77 17.40 16. 10 65. 00 15.28 0.12 20.73 326. 00 4.93
WG-5 312.08 136. 00 19.70 68. 80 11.77 0.14 25.05 312.00 4.96
WG-6 58.56 20. 00 19.20 85. 60 12.17 0.12 26.94 317.00 4.82

7 pH °
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Table 2 The Standard of soil the Judging Standard of single factor index and Nemero composite index

pH<6.5 6.5<pH<7.5 pH>7.5
Cr 150 200 250
Ni 40 50 60 I P<1 P <0.7
Cu 50 100 100 1 1<P;<2 0.7<P <1
Zn 200 250 300 Il| 2<P;<3 IsP <2
As 40 30 25 1\% P;>3 2<sP <3
Cd 0.3 0.3 0.6 A% P =3
Pb 250 300 350
{ ( GB 15618-1995) Do
3
Table 3 Excessive degrees of heavy metals in different weathering profiles of
the study area by Single factor index and Nemero composite
Cr Ni Cu Zn As cd Pb P P p
GJ-2 1.20 2.30 0.34 1.09 4.52 17.97 0.18 3.94 17.97 13.01
DY-2 0.63 1.08 0.37 0.52 1. 14 0.77 0.14 0. 66 1. 14 0.93
GY-2 0.63 1.52 0.43 0.97 2.22 5.23 0.26 1.61 5.23 3.87
TB-2 0.72 1.34 0. 66 0.53 1.01 0.70 0.12
TB-3 0.70 1.13 0.58 0.54 0.57 0.63 0.10
TB-4 2.02 2.85 0.42 0.33 0.6 0.37 0.07 0. 60 2.85 2.06
TB-5 0.77 0. 69 0.40 0.34 0.65 0.43 0.07
TB-6 0. 68 0. 65 0.31 0.38 0.78 0.43 0. 08
TB-7 0. 47 0. 40 0.24 0.35 0.53 0.53 0.09
WG-2 0.59 0.97 0.61 0.59 0.51 0.50 0.15
WG-3 0.52 0.77 0.50 0.48 0. 46 0.43 0.14
WG-4 0.38 0. 44 0.32 0.33 0.38 0. 40 0. 08 0.55 3.40 2.44
WG-5 2.08 3.40 0.39 0.34 0.29 0. 47 0.10
WG-6 0.39 0.50 0.38 0.43 0.30 0. 40 0.11
1
Ca.Mg " o
(TB WG ) ( TB-4
WG-5) Cc Ni
( 3). Cd  As
o GJ-2 Cd 17.97 &
; Cd As :
o 2.2 N

14-15
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Table 4 Mass balance coefficients of soil heavy metals of ( )
different weathering profiles in the study area °
Cr Ni Cu Zn As Cd Pb ( 3)
TB
GJ-2 -0.91 -0.99 -0.90 -0.74 -0.72 -0.93 -0.63
DY-2 -0.62 -0.90 -0.74 -0.61 -0.64 -0.87 -0.23 WG
GY-2 -0.44 -0.99 -0.92 -0.71 0.0l -0.90 -0.43 ( CrvNi )
TB-2 -0.95 -0.98 -0.85 -0.81 -0.67 -0.99 -0.45 ( As
TB-3 -0.94 -0.98 -0.86 -0.80 -0.80 -0.99 -0.48
TB-4 -0.85 -0.96 -0.91 -0.88 -0.81 -0.99 -0.65 °
TB-5 -0.95 -0.99 -0.92 -0.89 -0.82 -0.99 -0.71
TB-6 -0.96 -0.99 -0.94 -0.88 -0.78 -0.99 -0.68
TB-7 -0.97 -0.99 -0.95 -0.89 -0.85 -0.99 -0.63 16
WG-2 -0.12 -0.41 -0.27 -0.19 0.34 -0.61 -0.40
WG-3 -0.20 -0.52 -0.38 -0.32 0.26 -0.64 -0.40 )
wWG-4 -0.60 -0.81 -0.73 -0.68 -0.29 -0.79 -0.77 ( ) «
WG-5 1.29 0.51 -0.65 -0.65 -0.43 -0.74 -0.70 ” °
WG-6 -0.58 -0.78 -0.67 -0.57 -0.42 -0.79 -0.69
TB4 WG-H) Cr.Ni
Cr.Ni
( 3)
Cr Ni
( Twes >0) ( 4 3) -
3 TB-4 WG-5
Cr.Ni

Fig.3 Skect of the relationship between mass balance

coefficient and sampling depth o
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Excessive Degrees and Migration Characteristics of Heavy Metals in
Typical Weathering Profiles in Karst Areas

SUN Ziyuan' WEN Xuefeng' WU Pan' LIU Hongyan' LIU Yuansheng'

PAN Qiuzhu' WEI Xiao' > WU Shanshan'
(1. Guizhou University Guiyang 550025 China; 2. Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)

Abstract: The karst area in southwest China is a famous geochemical anomaly region of heavy metals. Besides human activities the re—
gional geological background could be another significant factor for which results in excessive heavy metals in soils. In order to figure
out releasing rules and environmental effects of heavy metals during weathering and pedogenesis processes of rocks investigations of ex—
cessive degrees and migration rules of heavy metals in representative weathering profiles of carbonate and clastic rocks in the Luodian
County Guizhou were carried out using field surveys geochemical analyses and mass balance calculations. The results show that
compared to clastic rocks carbonate rocks have higher potential to release heavy metals and that the amount of heavy metals released
from carbonate rocks by either weathering or pedogenesis process is closely related to the weathered crust development degree. In the
study area concentrations of heavy metals in calcareous soil profiles exceed the national standards remarkably especially of Cd and
As. The enrichments of Cr and Ni in yellow soils are probably associated to the precipitation and enrichment of iron oxides during the
development processes of weathering profiles. The difference of weathering rates caused by different lithology is probably the main
reason for the difference of heavy metal leaching degrees between carbonate rocks and mudstone profiles. Moreover the migrations of
heavy metals in weathering profiles are controlled by their geochemical properties parent rock types and development degrees of weath—
ered crusts.

Key words: calcareous soil; yellow soil; heavy metal element; element migration; Karst region



