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Abstract: Abnormally high cadmium ( Cd) concentrations were existed in soils of Jianping area in the Three Gorges region but little
information is available about the geochemical distribution of Cd and source identification. In the present paper total contents of Cd
and other selected heavy metal elements the characteristics of soil the contents of Cd in typical soil profiles and chemical forms of Cd
in selected soils were studied. The correlation analysis the principal component analysis and the comparison between different soil
types were conducted. The concentration distribution of Cd and selected elements in local soils was investigated and their sources were
identified. The results showed that Cd in local rocks coal and coal wastes ranged from 0.22-101 mgekg™" 0.42-42 mgekg™" in the
arable topsoil and 0. 12-8. 5 mgekg ™" in natural soils. The soils were also rich in other elements such as V. Cr Ni and Zn. The weak
acid fraction of Cd accounted for 17% -35% of total contents. This study demonstrated that soils from the Jianping area of Wushan
County had a serious Cd pollution and both local rocks and soils display a significant geochemical interrelation. Cd particularly
accumulates in the topsoil and it is mainly derived from the geogenic source. Human such as the historical coal mining may overload
Cd in the soils. The local soils had a high portion of bioavailable Cd through which Cd may easily transfer to and accumulate in the
local crops growing in the Cd—ich soils and cause potential health risk to local residents.
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Fig. 1 Location of study area and sampling sites
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Table 1 Concentrations of selected elements in rocks and coal /mgekg ™!
Cd \ Cr Ni Cu Zn Pb
0.27~7.1 19 ~5960 28 ~1944 11 ~454 1.0 ~271 29 ~310 3.0~32
(n=13)" 2 2 1071 409 108 65 112 17
sp?) 2.4 1965 625 137 75 75 9.1
0.22~3.6 6~1717 7 ~863 8 ~80 1.0 ~211 58 ~173 9.9 ~17
(n=5) 1.7 410 207 34 55 112 14
n=
SD 1.6 740 369 32 89 43 2.9
19 ~42 283 ~ 1817 295 ~2 870 89 ~391 45 ~110 101 ~473 3.0~35
(n=4) 29 746 1 001 191 73 269 16
n=
SD 11 721 1248 142 27 153 15
0.54 ~3.5 131 ~360 63 ~ 108 33 ~78 75 ~188 62 ~172 20 ~26
1.6 211 82 49 113 108 23
(n=3)
SD 1.7 129 23 25 65 57 3.1
0.52 ~101 23 ~748 14 ~ 835 12 ~227 5 ~247 86 ~230 6.7 ~31
(n=7) 25 397 256 92 123 147 16
SD 37 237 288 69 99 61 8.8
0.29~3.0 23 ~420 16 ~435 7.0 ~114 8.0 ~200 33 ~232 3.0~25
(n=6) 1.4 234 157 51 105 143 16
SD 1 155 149 38 92 68 9.3
10 0.3 130 90 68 45 95 20
10 0. 035 20 11 20 4 20 9
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Table 2 Analysis results of selected elements and physicochemical parameters
AL/% Cal% Fe/% Mn/% pH OM/%
(n=33) 4.0~9.9 0.02 ~4.28 1.5~5.1 0.02 ~0.20 3.9~7.7 0.95~6.2
7.0 0.89 2.7 0.07 6.1 2.3
(n=16) 3.9~9.7 0.01 ~4.8 1.3~5.3 0.01 ~0.15 4.5~7.5 0.33~4.9
6.4 0.82 2.8 0. 06 6.1 1.5
“ 6.6 1.5 2.9 0. 06 — —
Cd Cd 42 mgekg ™'
3. Cd ( GB 15618-1995) (0.30
Cd mgekg ") 140 Cd. V. Cr.
( GB 15618-1995) Ni. Cu. Zn. Pb
(0.30 mgekg™") " " 73, 4.9, 4.9, 3.5,
Cd (0.134 2.2.3.1. 1. 4 D21,
mg+kg ") 2.4.3.2.2.2.1.5.2.1. 1.0.
Cd > Cd
; Cd
/ Cu Pb
( ) Cd
0.12 ~8.5 mg*kg ™' Cd
Cd 3.2
mgekg " Cd Cd
() " Cu Pb
3 /mgkg !
Table 3 Summary statistics for several elements concentration of soils in the study area/mgekg ™!
cd v Cr Ni Cu Zn Ph
0.42~42  100~1549 73 ~884 28 ~252 23 ~96 82 ~ 644 23 ~53
(n=33) 7.1 400 300 95 50 230 36
SD 9.4 308 230 54 19 124 8.6
0.12~8.5  80~545  69~1022  23~179 18 ~74 61 ~374 20 ~36
(n=16) 2.0 197 194 59 34 157 27
SD 2.4 124 236 40 15 91 5.4
14 0.097 82 61 27 23 74 26
16 0.3 — 200 50 200 250 300
2.3 Nb 7
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Fig. 2 Distribution of Cd and Nb concentrations in soil profiles
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Fig. 3 Relationship between Cd and selected heavy metals and soil characteristics
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