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Fig. 1 Geological map of primary ore distribution in Pingguo mining area (modified from reference!”)
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Fig. 2 Histogram of ore layers in Taiping mining and Nadou mining area (modified from original files)
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Table 1 Spatial distribution characteristics of primary bauxite ore body in Taiping area (direction: NW—SE)

Location Baning  No.10 orebody Guantun Xinxu Tangqin Najia
Number of ore layers 1 3 1 2 2 3
Total thickness of ore layers <lm >4 m <Im >4m >2m >35m
Shale layers None Common Common Minor Common Common
Coal layers None None Abundant Minor Common None
2 BEH X EAERS A AR IER (I NW—SE J7 i)
Table 2  Spatial distribution characteristics of primary bauxite ore body in Nadou area (direction: NW—SE)
Location Nani Narong Poyantun Yalang Longgu Neisang
Number of ore layers 1 2 3 1 2 2
Total thickness of ore layers <Im 2-5m >32m >4 m >2m <Im
Shale layers Common Common None None Minor None
coal layers Abundant Common None None Minor None
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Fig. 3 Field and microscopic characteristics of primary bauxite ore in Taiping area: (a) Iron colloidal oolite; (b) Pisolitic

ore; (c¢) Porous ore; (d) Elliptical and lenticular pisolite oolites, sand and gravel particles are arranged in a directional manner;

(e) Pisolitic and oolitic dense ore; (f) Diaspore aggregate particles; (g) Coarse pisolitic oolitic ore; (h) Plastic deformation

debris; (i) Fibrous carbonaceous debris
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Fig. 4 Field and microscopic characteristics of primary ore in Nadou and Xin’ an areas: (a) Rich diaspore oolite; (b) Black
carbonaceous particles; (c) Loose pisolitic and oolitic ore; (d) Pore pisolitic ore; (e¢) Uneven sub-round argillaceous and
microcrystalline aggregate; (f) Coarse-grained pisolitic ore; (g) Gibbsite plastic deformation structure, rich in organic matter;
(h) Pisolitic ore; (i) Greenish-gray dense ore; (j) Argillaceous and microcrystalline aggregate Oolites with high roundness;
(k) Dense massive ore; (1) Iron rich oolite with mud and microcrystalline circles around the oolitic core; (m) Oolitic particles

are slightly flattened; (n) Yellow dense massive ore; (0) Oolitic grain has good roundness and thick circle
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Fig. 5 Standardization of trace elements of primary

bauxite ore in Pingguo mining area

Table 3 Contents of trace elements of primary bauxite ore in Pingguo mining area

Mining Location Sample Mass fraction/10™ w(Sr)/ w(V)/ w(Th)/
area number Zr Ga Th 0] \Y% Sr Ba w(Ba) w(Zr) w()
Sangicaichang ~ 0110-2-1 788.3 283 424 7.7 143.8 292 1284 023 0.18 551
Baning 2002-3 2815.5 123.0 775 240 2649 740 4720 0.16 0.09 3.22
Taiping No.10 2202-2 2584.1 118.8 292 32.8 1948 624 4659 0.13 0.08 0.89
Tangqin 2002-3 22958 116.3  43.0 38.0 2444 354 4230 0.08 0.11 1.13
Najia 2305-3B  2044.0 1194  60.6 19.1 102.5 167 2734 0.06 005 3.17
Nani 2601-4 2175.0 1313 574 253 2605 576 289.0 020 0.12 227
Nadou Poyantun 1031-1 1066.0 21.3 2.1 0.5 2244 17.0 111.1 0.15 021 4.14
Neisang 1019-2 218.8 7.4 31.7 2.5 82.5 659 108.1 0.61 038 1284
Xin’an Gulai 0113-4-1 865.0 193 444 3.7 2545 759 101.0 0.75 0.29 12.10
Chinese Sedimentary Rocks 130.0 13.0 8.7 2.0 54.0  330.0 260.0
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Table 4

bauxite ore

Strontium isotope analysis results of primary

Minin Sample 20/
8 Location P 87Sr/30Sr 0_6
area number 10
Baning 2103-6  0.70928 7
Baning 2104-2  0.70825 5
No.10 orebody  2202-2  0.70815 9
No.10 orebody  2202-5  0.70832 9
o Tangqin 2002-3  0.70878 9
Taiping .
Tangqin 2002-1  0.70805 4
Najuan 2003-7  0.70753 9
Najuan 2003-6  0.70768 11
Nase 2305-6  0.70765 8
Nase 2305-7  0.70782 7
Nani 2601-2  0.70836 7
Nani 2601-3  0.70842 7
Nadou
Natang 1028-2  0.70734 5
Natang 1028-3  0.70752 6
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Fig. 6 Secondary electron image and X-ray analysis of oolites in bauxite: (a)—(c) Baning area; (d)—(f) No. 10 ore body;
(g) — (1) Poyantun area; (j)- (1) Narong area; (m)— (o) Tangqin area; (a), (d), (g), (j), (m) Secondary electron image and
analytical area of oolites; (b), (e), (h), (k), (n) Position of energy spectrum analysis point; (¢), (f), (i), (1), (0) Al element X-ray

scan analysis result
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Table 5 Element point analytical results of oolites

JLEANE, HEEF bR RS, BRI
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Na JC 3= A s AR F A BOR, Ui B 4R ) o
WA — B ST Y ik
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YeHTRL R BN YIRS .

YR X 2 N K (O G IRES AT, A A A
FELRE A R it A T i, /D B AT ). SR A

Location

Point

Number

Mass fraction/%

Al Si K Na Fe Ti
Matrix 1 44.82 51.21 0 0 0 3.97
Rim of oolite 2 44.01 53.57 0 0 0 2.42
Core of oolite 3 24.2 4.5 0.68 1.56 0 69.07 0
Baning Core of oolite 4 44.94 55.06 0 0 0 0 0
Core of oolite 5 31.09 11.17 0 0 0.35 52.77 4.63
Rim of oolite 6 42.08 57.92 0 0 0 0 0
Matrix 7 39.02 41.13 0 0 0 17.21 2.64
Matrix 1 47.72 50.97 0.16 0.3 0.43 0 0.43
Rim of oolite 2 43.63 523 0.24 0.27 0.49 0 2.07
No.10 orebody Rim of oolite 3 45.46 52.81 0.32 0.14 0.53 0 0.74
Core of oolite 4 57.69 39.6 0.15 0.38 2.03 0 0.14
Core of oolite 5 60.59 35.27 0.72 0.7 2.26 0 0.47
Matrix 1 45.56 51.48 0.79 0.33 0.57 0.66 0.6
Matrix 2 41.69 55.86 0.14 0.3 0.49 0.69 0.83
Rim of oolite 3 47.11 49.59 0.61 0.8 0.24 0.54 1.12
Poyantun Rim of oolite 4 42.01 54.83 0.13 0.15 0.32 0.78 1.77
Core of oolite 5 37.32 53.33 0.27 0.54 0.64 1.71 6.2
Core of oolite 6 38.64 30.17 20.37 0.78 0.92 6.3 2.82
Core of oolite 7 41.8 51.28 0.53 0.19 0.36 0.87 4.97
Matrix 1 64.18 24.77 3.79 2.1 5.15 0 0
Rim of oolite 2 55.63 41.15 1.16 0.35 0.77 0.4 0.55
Narong Rim of ooli.te 3 58.34 32.38 2.15 0.47 6.66 0 0
Core of oolite 4 65.98 32.01 0.25 0.38 1.39 0 0
Core of oolite 5 66.26 30.62 0.94 0.3 1.88 0 0
Core of oolite 6 64.47 32.38 0.59 0.36 2.21 0 0
Matrix 1 64.18 24.77 3.79 2.1 5.15 0 0
Rim of oolite 2 55.63 41.15 1.16 0.35 0.77 0.4 0.55
Tanggin Rim of ooli.te 3 58.34 32.38 2.15 0.47 6.66 0 0
Core of oolite 4 65.98 32.01 0.25 0.38 1.39 0 0
Core of oolite 5 66.26 30.62 0.94 0.3 1.88 0 0
Core of oolite 6 64.47 32.38 0.59 0.36 2.21 0 0
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Fig. 7 EPMA mapping of oolites and matrix in primary bauxite ore in Taiping area: (a) O; (b) Ga; (c) Ti; (d) K; (e) Al

(f) Fe; (g) Si
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Table 6 EPMA point analytical results of oolites and matrix in primary bauxite ore in Taiping, Nadou and Xin’an areas

Mining area Sample number  Point - Mass fraction/% -
AlLO, Si0, Na,O K,0 Zr0, Ga,0, TiO, FeO
Matrix 61.75 0.43 0.12 0.05 0.03 0 0.172 1.6
Taiping 03194 Circle 66.1 0.34 0.09 0.07 0.03 0.03 0.26 0.52
Core 61.38 0.45 0.13 0.14 0.08 0 0.045 0.39
Core 65.09 0.72 0.14 0.05 0.08 0 0.234 1.06
Matrix 31.75 14.6 0.18 0.12 0.33 0.1 4.268 37.4
Circle 70.76 2.61 0.07 0.06 0.15 0 0.832 13.6
Nadou 0325-21 Circle 70.55 4.61 0.1 0.05 0 0 0.61 11.1
Core 72.33 1.01 0.11 0.03 0.09 0.08 0.1 7
Core 25.433 20.5 0.07 0.07 0.15 0.08 2.844 39.2
Matrix 58.07 2.18 0.11 0.08 0.15 0.02 0.54 3.95
Circle 71.57 0.49 0.13 0.79 0 0.06 0.845 0.24
Xin’an 0113-4-2 Circle 74.64 0.81 0.09 0.17 0 0 0.993 3.12
Core 17.34 15.7 0.15 0.08 0.07 0 0.553 43.4
Core 56.56 12.8 0.17 0.12 0.19 0.07 0.803 11.9
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Fig. 8 EPMA mapping of oolites and matrix in primary bauxite ore in Nadou area: (a) O; (b) Ga; (¢) Ti; (d) K; (e) AL () Fe;

(g) Si
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Fig. 9 EPMA mapping of oolites and matrix in primary bauxite ore in Xin’an area: (a) O; (b) Fe; (¢) K; (d) AL (e) Si
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(c) diagrams of primary bauxite ore in Pingguo
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Fig. 11 Element distribution curves of oolites and surrounding matrix revealed by energy spectrum analysis in Pingguo (for

convenience of comparison, the major elements Al, O, Fe contents in the figure are w,=w/10, where w is the actual content):

(a) Baning; (¢) No.10 orebody; (c) Poyantun; (d) Narong; (¢) Tangqin
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CUI Tao, JIAO Yang-quan, DU Yuan-sheng, et al.

Geological and geochemical characteristics of primary sedimentary
bauxite in Pingguo, Guangxi and its metallogenic environment

LI Xiao-feng" %, LI Huan', WU Qian-hong', ZHU Rui-qin', XI Xiao-shuang'

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring of
Ministry of Education, School of Geosciences and Info-Physics,
Central South University, Changsha 410083, China;
2. The Coal Geological Exploration Institute of Hunan Province, Changsha 410083, China)

Abstract: The Pingguo bauxite mining area in Guangxi is an important bauxite producing area in China. There are
two types of bauxite ores: Karst accumulation type and primary sedimentation type. Previous researches mainly
focused on the genesis of accumulative bauxite, but no specific analysis has been carried out on the sedimentary
facies, paleogeomorphology, sedimentary environment and its control on the formation of primary sedimentation
type ore. In this paper, detailed mineralogical and geochemical studies have been carried out on a variety of
primary ores in the Pingguo area. The results show that the primary bauxite ore is generally enriched in Zr, Ga, Th,
U and V but depleted in Sr and Ba. The ¥Sr/*Sr values are generally high, mostly between 0.7080 and 0.7085.
Energy spectrum scanning electron microscope and electron probe microanalysis of oolites in primary ore show
that different samples have variable contents of O, Al, Si, Fe, K, Ti and Ga. Combined with the field occurrences
and spatial location of the ore bodies, this study puts forward that the paleogeomorphic characteristics of the
Pingguo mining area are that the terrain in the east and north is higher, whereas the terrain in the south and west is
lower. The sedimentary environment from the Taiping area to Nadou area and then to Xin'an area in Pingguo
changed from near-land to far-land, and from shallow-water to deep-water, presenting the pattern of sea-land
intersection sedimentary environment. The primary bauxite ore-forming materials were transported and deposited
from Taiping to Nadou and then to Xin'an. On the whole, it was a delta sedimentary environment which can be
divided into more detailed sedimentary microfacies such as branch fluvial facies, swamp facies and sandbank
facies. It is pointed out that sandbank microfacies were most conducive to the enrichment of primary ore.
Therefore, the Narong and Tangqin areas in Pingguo were most conducive to the deposition of primary ore.

Key words: primary bauxite ore; sedimentary oolitic; sedimentary facies; metallogenic environment; Pingguo-
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