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Fig 1
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Sketch geological map of the Wuchuan-Zheng”an-Daozhen Al metallogenic district, in northern Guizhou province
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Fig 2 Stratigraphic column for typical bauxite deposits in northern Guizhou province
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, . . . , 2012),
5. 09%~39, 78%. ,

3 (a— s b— ;o — )
Fig 3 Geological map of the typical bauxite deposits in northern Guizhou province
(a—Wachangping; b—Xinmin; ¢—Xinmu— Yanxi)
1— 52— 53— 5 4— ; 0 — — 3
6— s T—  — ; 8— ; 9— ; 10— ; 11— ; 12—
1—Lower Triassic Maocaopu Formation (Fm. ); 2—Lower Triassic Yelang Fm. ; 3—Uppert Permian Changxing Fm. ;
4—Upprt Permian Wujiaping Fm. ; 5—Middle Permian Qixia—Maokou Fm. ; 6—Middle Permian Liangshan Fm. ;
7—Lower—Middle Silurian Hanjiadian Fm. ; 8—Qutcrop of bauxite; 9—synclinal axis;

10—fault; 11—trenching engineering and No. ; 12-—drilling engineering and No.
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Fig 4 Typical microphotographs of bauxite ores under plane-polarized light in northern Guizhou province
(a)— — 3 (b)— 5 (o)— s (d)—
(e)— s (Dh— 3 (g@)— 3 (h—

(a)—Compacting and blocky structure, texture of argillaceous and particle crystals; (b)—oolitic structure, compound grain texture;

(c)—clastic structure, texture of argillaceous and grain; (d)—earthy structure, texture of argillaceous and grain;

(e)—pincerlike structure, texture of argillaceous and grai; (f)—clastic structure, compound grain texture;

(g)—euhedral-hypidiomorphic diaspore; (h)—the fractures within individual ooids

1

deposits in northern Guizhou province

()

(%)

Table 1 Contents of the major chemical components in bauxite ores/rocks (%) from the typical bauxite

Al O SiO, TFe; Oy TiO, 4 Al/Si
wZK5-2-4 236m 57. 34 18. 50 4.02 2.94 82. 80 14.23 3.1
wZK15-2-6 237m 46. 83 21. 48 11.93 3. 30 83.54 14. 24 2.2
wZK7-1-4 132m 59. 20 10.72 12.79 2.11 84. 82 13.67 5.2
wZK8-2-2 379m 59. 46 14. 81 41.56 2. 84 81. 67 13.72 4.0
wZK12-4-4 535m 52.19 27.27 1.77 2.73 83. 96 14.31 1.9
xZK0-2-3 316m 61.05 15. 90 3.12 2.50 82.57 13.51 3.8
xZK0-2-5 317m 74.26 3. 04 3. 64 3. 00 83. 94 14. 36 24. 4
xD7 Tex04 75.11 4.41 1.87 2.85 84. 24 14.98 17.0
xky5-1 Tex04 71.12 5.77 1.99 2.45 81. 33 13.59 12.3
xky-2 Tex27 66. 66 11.87 1.87 2. 20 82. 60 13.15 5.6
yZK1-1-4 245m 40. 61 26. 83 7.67 3.24 78.35 15. 40 1.5
yZK7-2-5 145m 54. 45 11. 36 13. 82 2.81 82. 44 13.74 4.8
yZK7-6-6 216m 60. 81 12.95 6.88 2.42 83.06 13.91 4.7
WX N — 5 xky2-2 xky5-1 s
<2 pm, C 3, R Al O, Ti0O, Cr, O,
Al O, 71 70%~90. 61% s s Al Ti
AL O, — Cr . R
o s .3 321
Si0, | FeO Ti0, s —
0.08% ~ 7. 45%, 0. 07% ~ 4. 05% 0. 06% ~ ,
3.01%, , Al O, .
Si0, FeO , —
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Table 2 X ray diffraction analysis results of bauxite (rock) in northern Guizhou province (%)
wZK5-2-4 | wZK7-2-3 | wZK8-2-2 |wZK12-4-4] wZK5-2-6 | xZK0-2-3 | xZK0-2-5 xky5-1 xky2-2 yZK1-1-4 | yZK7-2-5
24. 26 Y Y 40. 94 1.78 0.9 71.72 57.56 7.44 48. 35
25.7 1. 81 2.42 60. 64 96 5.23 3. 81 1.24
30. 85 62.9 17. 84 91.22 50. 81 30.78 3.2 6. 54 7.85 39. 33 38. 68
3. 88 2.71 2.91 3.25 6.2 2.44
5.45 12.63 33.95 1. 84 2.08 3.09 3.44 13.03 3.18
2.51 2.91 3.57 2.54 14.95 9.43 3.6
2.63 13. 65 13.58 2. 14 2.2 Y 2.39 0. 86
1.25 1.5 5.82 1.53 1.78 0.15 0.1 3.72
1.5 1.8 0. 94 4,47 1.74
Y 3 16. 97 2.55 7.69
0.94 3.59 0.1 0.59
1 Y
Y Y Y 7. 44 2.45
1.05 1.03
1) ;2) Y . o
3 (%)
Table 3 EPMA analysis results of diasporite form typical bauxite deposits in northern Guizhou province ( % )
Al Oy SiO; TiO, Cry O FeO Gaz O ZrO
wZK7-1-4-01 84.32 0.53 0.14 0.22 1. 25 0.05 0.08 86.59
wZK7-1-4-02 88.95 0.51 0.52 0.10 1.42 0.08 91.58 4765
. 0o
wZK7-1-4-03 85. 46 0.35 0.12 0.19 1. 16 0.01 87.29
wZK7-1-4-04 83.41 0.42 0.13 0.23 0.92 0.02 85.13
wZK15-2-2-01 82. 87 0.32 1.98 0. 04 0.65 85. 86
wZK15-2-2-02 78. 14 0. 36 1.65 0. 06 0. 69 0. 05 0.08 81.03 90, 05
. Jo
wZK15-2-2-03 73.37 1. 25 3.01 0.07 1. 39 0.08 79.17
wZK15-2-2-04 71.70 2.98 1.49 0.07 1.41 0.02 0.07 77.74
xD7-01 90. 39 0.08 0.06 0. 05 0.07 0.04 90. 69
xD7-02 87. 36 0.51 1.74 0. 10 0. 40 0.01 90. 12
xD7-03 88. 21 0.47 0. 88 0.15 0.92 0.02 0.05 90. 69 90. 50
xD7-04 86.92 0. 84 0.10 0.12 0. 36 0.04 0. 06 88. 44
xD7-05 90. 61 0.42 0.97 0. 20 0. 30 0.04 92.54
yZK7-6-6-01 86. 75 0.58 0.12 0.20 1.51 89. 16
yZK7-6-6-02 78.93 2.81 2.11 0.25 1. 90 0.03 0.03 86. 06 86. 90
yZK7-6-6-03 78.33 1.63 2.62 0.16 1.81 0.12 84. 67 a
yZK7-6-6-04 74.33 7.45 1. 60 0. 24 4. 05 0.04 87.71
) — o
’ o . 3. 25 2
(Chen Q et (G ,
al. » 1995; Temur et al., 2006; Liu X et al., N , <2 pm,
2010), N N
b ’ ( 5a7 5b) b o
b b
’ ( . 1990; ( . 1989) o N
, 2012), s —
. ( 55.90%~91. 22%.3. 20% ~36. 43%  50. 35% ~
. 2012, 75 43%, ;
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5

Fig 5 Backscatter electron (BSE) micrographs of the ores from bauxite deposits in northern Guizhou province

, , Spm,
. ; D-7 ,
, \ N ) 5%, Sc,
( , 1989), 5d), , Fe
3.2.3 (Calagari
, . et al. , 2007),
N s 0~ , . Zhou'Y
13.58%., N — F  (2006)

6
Fig 6 Backscatter electron (BSE) micrographs of rare earth minerals in bauxite ores from the

Wachangping deposit in northern Guizhou province
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Daozhen Area, Northern Guizhou Province, China
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1) Guizhou College of Science and Technology » Guiyang. 550003:5) Faculty of Land Resource
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Abstract

The Wuchuan-Zhen’ an-Daozhen Al metallogenic district, northern Guizhou province, located in
southern Chongqing-central Guizhou bauxite metallogenic belt, is one of the major bauxite regions in
Guizhou province. The bauxite-bearing rock series is the Middle Permian Liangshan Formation and the ore
genesis of the bauxite belongs to paleo-weathering crust sedimentary type. The results of the chemical
compositions analysis show that the Al, O, contents and Ai/Si ratios of the earthy, clastic bauxite is higher
than those of the oolitic, dense massive bauxite. Based on the microscopic observation, powder diffraction
and electron microprobe analysis, the major minerals of bauxite ores are the diaspore, boehmite, and clay
minerals, of which the diaspore is aggregated distribution and shows a short column, subhedral-euhedral
crystal form, the clay mineral is mainly kaolinite and shows present island and residual cyclic occurrences,
the other clay minerals include illite, montmorillonite and chlorite. Other minerals consist of pyrite
minerals, magnetite, feldspar, quartz, rutile, zircon, anatase, calcite and dolomite. The main minerals in
bauxite rocks are clay minerals, which are mainly kaolinite, and other minerals are similar with the
bauxite. The content of AL O,, SiO,, TiFe,O, and TiO, in bauxite ores is higher than 83% and the
content of the loss on ignition is less than 14% , while the content of Al,O,, SiO,, TiFe,O; and TiO, in
bauxite rocks less than 80% and the content of loss on ignition greater than 15%. This indicates that the
bauxite ores is significantly different from bauxite rocks. Combined with previous studies, this paper
suggests the formation process of bauxite ores is that under the suitable climatic conditions, the sandshale
of the Lower-Middle Silurian Hanjiadian Formation (the ore-forming mother rocks) was weathering and
leaching, then formed weathering residues and clay minerals (mainly kaolinite) which enriched in Al, Ti
and other inert elements. After migrating to lakes basin environment, the clay minerals continually lost
silicon and iron, enriched in aluminum and formed bauxite rocks. Finally, under the processes of deep
buried compaction, diagenesis and mineralization, these clay minerals further lost silicon and iron,

enriched in aluminum, the industrial bauxite ores formed in the Middle Permian.

Key words: bauxite; mineralogic characteristics; sedimentary differentiation; formation mechanism;

Wuchuan-Zheng’an-Daozhen Al metallogenic district; Northern Guizhou province



