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Rare-earth element (REE) geochemistry and ore-forming process of
the Wachangping bauxite deposit, Wuchuan—Zheng'an—Daozhen
area, northern Guizhou Province, China
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Abstract: The Wachangping Bauxite deposit is one of the largest deposits in the Wuchuan-Zheng’an-
Daozhen alumina metallogenic province, and belongs to paleo-weathering of crustal sedimentary deposits.
Bauxite occurs in sandstone and shale of the lower-middle Silurian Hanjiadian group (S;.hj), or on the
limestone surface erosion of the Upper Carboniferous Huanglong formation (C,h) . Ore controlling strata are
middle Permian Liangshan Formation (P,l). Diaspore, boehmite, kaolinite, smectite and hematite are the
major mineral components in the bauxite ore with small amounts of gibbsite, illite, goethite, pyrite, anatase,
zircon, quartz and feldspar. The textural features of the ore suggest that the bauxite has an authigenic origin
but locally underwent transportation and re-deposition. We can conclude that the main source of the
Wachangping bauxite deposits is the underlying sandstone and shale of the lower-middle Silurian Hanjiadian
formation (Sihj) in view of their similar chondrite-normalized REE patterns. The weathered Hanjiadian
group was partly converted to bauxite by means of progressive in situ lateritic weathering. Factors such as
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type of parent rock, pH variation in weathering solutions, grain sizes of the minerals, groundwater chemistry,
variation of Fe concentration in the weathering profiles, the degree of mineral leaching , and the geochemistry
of elements present, play a significant role in the distribution of trace and REE during weathering of lateritic
bauxite. Based on the mineralogical, petrographical and geochemical analysis, a four stage ore-forming

processes is proposed.

Keywords: rare-earth element (REE) geochemistry; Wuchuan-Zheng’an-Daozhen area; Wachangping bauxite

deposit; ore-forming process
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Fig. 1. Regional geological map of Wuchuan-Zheng'an-Daozhen area, Northern Guizhou Province, China.

SRR ) B R e LB g, R
BT B SN R, UIXBEREARRE, X
T 1) A%} e it 00 L — 2k ) IE BT 2 (I 2D

WX IR 2 B4l (P, 3
AEME R B (Pg) WK BKOA
BT Ve iR JZ AW E A RO R0, Jayis
SHGE, EE N 05~2.0m. NMRHENER RS
FGERFRMA (Siohj) VeV WS A A R
gt el (Ch) ARFUKE. Pl 5 Py RHEGH
fih, 105 Sip hj M Coh M2 REAE Gk, S0 %
AREHEFA ] . . R 3, B2
MUEJE 3~1537m, —fk6m Af. HEEH (TB)
HK PO~ IR RE JE R AR 0 80 L DL b B
WA, 7 0~4m; T ZHE (MB) Hi# 15
R UK B DR R LR AL, R
0.8~10 m, 4" XA J2 2 [ Y2 0.2~1.9 m JE 145 1
JFids B FE (BB) ML FREE i 1. 5t
AU R A A, JF 1.2~2.8 m. e
XN WTEE AT, BIEAKE . Aaaiiiks, R

B 2 B PR L T A I
Fig. 2. Geological sketch map of Wachangping
bauxite deposit.
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Fig. 3. Stratigraphic column of bauxitic horizons for
Wachangping bauxite deposit.
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Table 1. Minerals from Wachangping Bauxite Deposits identified by X-ray diffraction spectroscopy
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Fig. 4. Microphotographs under plane-polarized light and
backscatter electron (BSE) micrographs for bauxite ores.
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Table 2. Average chemical compositions of different layers of Wachangping bauxite deposit

AL 2T B2 2R W2 Siohj Y TUE
e 11 9 9 29 9
Wg/% SiO; 28.47 10.73 37.11 25.64 61.98
TiO, 1.09 2.22 0.92 1.39 0.29
Al,O; 41.39 62.27 34.21 45.64 16.96
Fe,03 8.35 6.97 10.18 8.49 7.40
MnO 0.02 0.02 0.09 0.04 0.04
MgO 1.92 0.99 0.97 1.34 2.31
Ca0 1.44 1.14 3.38 1.95 2.00
Na,O 0.73 0.35 0.68 0.60 0.64
K;0 0.95 0.15 0.78 0.65 3.39
P,0s 0.05 0.04 0.05 0.05 0.06
N i 15.45 15.03 11.60 14.12 4.94
it 99.85 99.91 99.96 99.90 100.03
Wg/10® La 6.55 19.28 280.71 101.76 44.48
Ce 19.77 60.47 636.74 237.64 88.85
Pr 1.80 4.77 36.44 14.24 10.25
Nd 7.13 17.26 138.12 53.83 39.05
Sm 2.49 469 26.41 11.12 8.29
Eu 0.91 1.40 4.82 2.36 171
Gd 3.95 5.52 21.02 10.11 7.54
Th 0.95 1.25 3.10 1.75 112
Dy 6.77 8.84 16.87 10.76 5.89
Ho 1.63 2.14 3.69 2.47 1.25
Er 4.73 6.28 10.26 7.04 3.30
m 0.73 0.99 150 1.06 0.45
Yb 5.29 7.35 10.26 7.56 2.99
Lu 0.79 1.09 1.47 1.10 0.42
SREE 63.46 141.33 1191.40 462.80 215.59
SLREE 38.63 107.88 1123.24 420.94 192.63
SHREE 24.83 33.45 68.16 41.86 22.96
SLREE/SHREE 1.56 3.23 16.48 10.06 8.39
SEu 0.88 0.84 0.63 0.68 0.66
3Ce 1.41 1.55 1.54 1.53 1.02
(La/Sm)y 1.70 2.65 6.86 5.89 3.46
(Gd/Yb) y 0.62 0.62 1.69 1.10 2.08
(LarYb) y 0.89 1.88 19.62 9.60 10.67
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Fig. 6. Chondrite-normalized REE patterns for bauxite and Hanjiadian sandstone and shale (S;.;hj).
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Fig. 7. Chemical variation profile of REE for Wachangping bauxite deposit.
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Table 4. Correlation coeffcients for elements of bauxites from Wachangping bauxite deposit

SiO, TiO, Al,03 Fe;0O3 MnO MgO CaO Na,O K,0 P,0s

La 0.32 -0.27 -0.25 0.16 0.06 -0.03 -0.02 0.37 0.61 0.21
Ce 0.34 -0.21 -0.20 0.02 -0.02 -0.10 -0.02 0.40 0.65 0.12
Pr 0.36 -0.23 -0.22 0.05 0.04 -0.11 0.00 0.41 0.65 0.16
Nd 0.37 -0.25 -0.24 0.08 0.05 -0.11 0.00 0.41 0.64 0.19
Sm 0.36 -0.26 -0.26 0.11 0.09 -0.09 0.03 0.40 0.63 0.23
Eu 0.31 -0.26 -0.27 0.23 0.14 -0.04 0.04 0.32 0.55 0.28
Gd 0.28 -0.29 -0.30 0.29 0.14 0.02 0.05 0.32 051 0.32
Tb 0.20 -0.27 -0.27 0.39 0.14 0.07 0.02 0.26 0.36 0.36
Dy 0.08 -0.23 -0.22 0.45 0.12 0.12 -0.01 0.17 0.15 0.38
Ho 0.02 -0.20 -0.18 0.48 0.10 0.14 -0.03 0.11 0.04 0.38
Er 0.01 -0.18 -0.16 0.47 0.08 0.13 -0.06 0.11 0.02 0.36
Tm 0.00 -0.16 -0.13 0.44 0.04 0.10 -0.09 0.12 0.00 0.33
Yb 0.00 -0.13 -0.08 0.38 0.01 0.06 -0.12 0.13 0.02 0.29
Lu -0.01 -0.13 -0.07 0.38 0.00 0.06 -0.13 0.13 0.02 0.27
Y -0.02 -0.23 -0.23 0.57 0.15 0.22 0.00 0.00 -0.08 0.36
YREE 0.34 -0.23 -0.22 0.08 0.01 -0.08 -0.02 0.40 0.64 0.16
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