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Fig. 1. Distribution of Carboniferous bauxite belt in ‘© ) ; - © ()
central Guizhou and south Chongging China.
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o Fig. 2. Regional geological map of Wuchuan—Zheng an

—Daozhen area Northern Guizhou Province China.
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1 — — XRD (wy /%)

Table 1. Minerals in Wuchuan—-Zheng an—Daozhen Bauxite deposits identified by using X—ay diffraction spectroscopy

ZKg72-5 2.45 38. 68 2.44 3.18 1. 84 3.06 48.35
ZKi023 1.78 30.73 2.08 60. 04 3.57 1.78 Y
ZKi02-5 3.20 96. 00 0.90
S 0.92 2.64 14. 15 1. 84 2.21 1.23 53.81 6. 15 17.22
S2 1.75 Y 16. 09 2.16 4.08 2.10 65. 65 5.25 2.92
Y
2 -

Table 2. Average concentrations of major and trace elements in layers from

Wuchuan-Zheng an—Daozhen Bauxite deposits

P,q C,h P,1 S, ,hj
5 5 5 5 4 3 5
wy /% Si0, 2.48 0. 88 34. 89 13.94 26. 05 44. 94 62. 18
Al, 04 0.31 0.26 38. 46 64. 09 29.55 6.19 16. 64
TiO, 0.03 0.02 1.09 2.40 0.52 0.14 0.32
Fe, 0, 0. 60 0.67 7.23 3.67 25.43 4.26 7.19
MnO 0.19 0.12 0.04 0. 00 0.08 0.76 0.05
MgO 4.96 0.71 0. 81 0.58 1.54 3.79 2.65
CaO 48.25 54. 61 1.32 0.94 2.17 15.99 2.13
Na, O 0.23 0.22 0.75 0.31 0.62 0.26 0.62
K,0 0.10 0.05 1.58 0.26 0.76 3.33 3.02
P, 04 0.09 0.03 0.05 0.04 0.05 0.04 0. 06
42. 68 42. 41 13.74 13.62 13.22 20.19 5.15
99.79 99. 98 99.95 99. 86 99.98 99. 90 99.94
wB/IO*6 \Y% 12. 62 4.77 143.32 230. 41 130. 04 61.45 107. 87
Cr 24.99 8.56 196. 52 306. 89 176. 70 54. 61 82.96
Ga 0.72 0.40 47.09 87.54 37.34 6.59 21.64
Zr 4. 89 1.92 422.77 783.53 330. 09 46.74 137.24
Nb 0.54 0.21 40. 66 67. 18 31.95 4. 35 14. 14
Hf 0.11 0.04 10.91 29.12 10. 26 1. 18 3.67
Ta 0.05 0.03 3.13 8.00 2.71 0.34 1.10
Th 0.53 0.18 35.19 120. 88 47.45 5.26 17.12
Rb 4.47 1.24 58.76 7.45 24. 34 50. 21 182. 64
Sr 1721. 87 436. 02 110. 22 114.77 243.16 301. 20 136. 40
Y 4.75 4.82 34.98 41.63 158. 58 23.77 29.26
Ba 17.07 12.30 74. 58 9.80 163. 81 17.67 43.12
Ni 20.22 14.99 180. 42 88. 85 103. 54 105. 06 441. 42
( ) . . .
) . (
A ( ) ’ ( 3.3
. ) . - -
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Fig. 3. Binary plots of major elements and trace elements vs. Al,O; of the bauxites carbonaceous

mudstone of P,1 and underlying argillite and shale of S, hj.

3 - — ( )Pl Si2hj
Table 3. Elemental correlation coefficients of bauxites carbonaceous mudstone of P,1 underlying argillite and shale of S, ,hj
Ti Al Fe v Cr Ga Y Zr Nb Hf Ni Ta Th
Ti 1. 000
Al 0. 963 1. 000
Fe 0.016 0.177 1. 000
Vv 0.870  0.940 0.245 1. 000
Cr 0.911 0.959  0.310  0.900 1. 000
Ga 0.930 0.940 0.188  0.847  0.960 1. 000
Y 0.052  0.168 0.699  0.247 0.325 0. 159 1. 000
Zr 0.919 0.936  0.131 0.852  0.940 0.968 0.109 1. 000
Nb 0.921 0.955 0.184 0.874 0.949 0.964 0.142  0.991 1. 000
Hf 0.937 0.930 0.110 0.850 0.922  0.953 0.086  0.981 0. 967 1. 000
Ni 0.084  0.077 0.711 0.198 0.196 0.000 0.921 -0.023 0.023 -0.072 1.000
Ta 0.934 0.928 0.108 0.847 0.917 0.949 0.100 0.980 0.974 0.996 0.062 1.000
Th 0.930 0.924 0.128 0.864 0.901 0.920 0.067 0.934 0.917 0.971 0.085 0.953 1. 000
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Table 4. Average concentrations of major elements and trace elements in layers from Wuchuan-Zheng an
—Daozhen Bauxite deposits normalized to a carbonate and L. O. I free basis
Pyq C;h Pyl Si2hj
5 5 5 5 4 5 3
wy /% Si0, 27.58 29. 85 41.17 16. 31 30. 74 67.15 70. 56
Al, 04 3.40 8.71 45.38 74.99 34. 86 17.97 9.72
TiO, 0.30 0.73 1.29 2.81 0.61 0.35 0.22
Fe, 0, 6.72 22.76 8.53 4.29 30.01 7.76 6. 69
MnO 2.06 3.97 0. 05 0.01 0.09 0. 05 1.19
MgO 55.11 23.91 0.96 0. 68 1.82 2.86 5.96
Na, O 2.60 7.36 0.89 0.36 0.73 0.67 0. 40
K,0 1.11 1.69 1. 86 0.30 0.90 3.27 5.23
P, 05 0.95 1.01 0. 05 0. 05 0. 06 0. 06 0.07
99. 82 99.99 100. 17 99. 80 99. 81 100. 14 100. 03
wy /107 v 12. 62 4.77 143.32 230. 41 130. 04 107. 87 61.45
Cr 24.99 8.56 196. 52 306. 89 176.70 82.96 54. 61
Ga 0.72 0. 40 47.09 87.54 37.34 21. 64 6.59
Zr 4.89 1.92 422.77 783.53 330. 09 137.24 46. 74
Nb 0.54 0.21 40. 66 67.18 31.95 14. 14 4.35
Hf 0.11 0.04 10.91 29.12 10. 26 3.67 1.18
Ta 0. 05 0.03 3.13 8.00 2.71 1. 10 0.34
Th 0.53 0.18 35.19 120. 88 47.45 17.12 5.26
Rb 4.47 1.24 58.76 7.45 24.34 182. 64 50. 21
Sr 1721. 87 436. 02 110.22 114.77 243.16 136. 40 301.20
Y 4.75 4.82 34.98 41.63 158.58 29. 26 23.77
Ba 17.07 12.30 74.58 9. 80 163. 81 43.12 17. 67
Ni 20.22 14.99 180. 42 88.85 103. 54 441.42 105. 06
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Fig. 4. Mass changes relative to underlying argillite and shale of S, hj.
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Immobile Elements Geochemistry and Mass Balance Calculate of Bauxite in
Wuchuan-Zheng ‘an-Daozhen Area Northern Guizhou Province China

GU Jing' > HUANG Zhi-Long' JIN Zhong-Guo® XIANG Xian-Li*

(1. State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemisiry Chinese Academy of Sciences Guiyang 550002 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049  China;
3. Guizhou Nonferrous Metal and Nuclear Industry Geological Exploration Bureauw Guiyang 550005 China;
4. No.l Team of Guizhou Nonferrous Metal and Nuclear Industry Geological Exploration Guiyang 561000 China)

Abstract: Bauxite deposits located in the Wuchuan—-Zheng”an—Daozhen northern Guizhou province are important
bauxite resources of bauxite belt of central Guizhou and south Chongqing belongs to paleo-weathering crust
sedimentary deposits. Bauxites occur in argillite and shale of lower-middle Silurian Hanjiadian group ( S,,hj) or on
the limestone erosion surface of Upper Carboniferous Huanglong Formation ( C,h) . Ore controlling strata are middle
Permian Liangshan Formation ( P,1) . Geochemistry of immobile elements and correlation coefficients show that Al
Ti Zv Nb Cr Ga Hf Ta Th and V were immobile during the bauxutization process. Furthermore Ti was
proved to be the most immobile element during the bauxitization process and was used for mass change calculations.
Mass changes were calculated by using the concentration ratio of immobile elements for the different bauxite rocks and
the argillite and shale of lower-middle Silurian Hanjiadian Formation ( S,, hj) . Mass changes suggest obviously
removal of mobile elements from the system. Considerable Si Mg K Fe and minor Al seeped downward and were
precipitated as illite ( sericite chlorite) hematite and quartz or amorphous silica. Through systematic study and the
mass balance calculation we can conclude that the main source of the bauxite deposits in the Wuchuan—-Zheng an—
Daozhen areas was the underlying argillite and shale of lower-middle Silurian Hanjiadian formation ( S,,hj) .

Key words: Wuchuan—Zheng an—Daozhen bauxite deposit; immobile element; geochemistry; mass balance calcula—

tion



