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Study of the genetic mechanism of ooids in Permian bauxite ore from
western Guangxi
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Abstract: Previous studies have shown that the Al content of ooids in bauxite is generally higher than that of the
matrix, but how the ooids enrich Al is still unclear. Basing on the observation of bauxite in western Guangxi, as
well as electron probe microanalysis ( EPMA ) and X-ray powder diffraction, this paper focus on the ore structure
and elemental geochemical behave, and try to unravel the growth mechanism of ooids in bauxite. The variable
sequences of ore-bearing rock series demonstrate that the bauxite in western Guangxi is formed on continent. The
EPMA proves that the Al of the ooids is higher than that of the matrix, such as the Al in the inner layer is greater
than 50%, while the Si is less than 1%, and the Fe fluctuates around 1%, meanwhile the degree of crystallization
of diaspore is also higher. The structures related to the formation of ooids are mainly gel and fissure, and then a
positive feedback was set up between gel and fissure. The colloids grew segregating to form mainly aluminum-rich,

silicon-rich and iron-rich gels, and during the segregation process, Fe and Si had strong affinity, and their migration
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ability was higher than of Al. Tt can be deduced that the formation of ooids was a repeated process of gel-segregation
when weathered materials were buried slightly, and the the humid-dry-hot climate is the drive for the gel-segregation.
The formation of ooids can be roughly divided into three stages, namely, water filling stage, humid stage and dry-hot
stage, and the nucleation mechanism is dehydration shrinkage, whereas the growth mechanism of the ring layer is the
alternation of gelation and gel aging. The transport of matter from bauxite-type weathering crust stopped the growth of
ring to form aborted ooids, and when the conditions are favorable the regenerated ooids would formed. The concept of
magnetic field is introduced for the first time to explain the reason why the ooids always maintain round shape.
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Tectonic map (a) and distribution of the Permian platform-facies and bauxite deposits (b) of the western Guangxi
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Fig. 2 Characteristics of bauxite layer and bauxite-bearing rock series of the upper Permian in western Guangxi
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a—the upper mudstone of the bauxite-bearing rock series is parallel unconformity with limestone, and the mudstone developed wavy bedding, and no

the top carbon mud or coal seam, Taiping of Pingguo City; b—the strata sequence of bauxite-bearing rock series, and the underlying iron mudstone,

bauxite mudstone and paleosol are not present, Taiping of Pingguo City; c—the thick layer of bauxite is parallel unconformity with allite, the latter

can be regarded as bauxite when mudstone interlayer are absent, and the carbon mud or coal seam disappear upward, Xinxu of Jingxi City;

d—the complete bauxite-bearing rock series, and thick layer bauxite is the source rock of lenticular layer one
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Fig. 3 Characteristics of bauxite ore of the upper Permian in western Guangxi
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a—the layering characteristics of bauxite, massive bedding of thick layer, Xinxu of Jingxi City; b—the lenticular ore layer with cross bedding, overly-

ing an exposed layer (red), Batuling of Fushui County; c—the massive ore, comprised of ooids and cryptocrystalline matrix, Sanhe of Jingxi City;

d—the clastic ore with gravel as granular debris and sand-type matrix, Batuling of Fushui County; e—the clastic ore displaying weak orientation, San-

he of Jingxi City; f—the hyaloclastic fragment (limited by red dotted line) and bauxite debris, the latter developed dry cracks, Batuling of Fusui

County; g—the colloids made the matrix to fine grain, Xinxu of Jingxi City; h—the colloid deformed or destroyed detritus, Xinxu of Jingxi City
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Fig. 4 XRD patterns of minerals in bauxite ores
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B—Dboehmite; C——chlorite; D—diaspore; H—hematite; [—illite; K—kaolinite ; M—montmorillonite; P—pyrophyllite; a, ¢, d—tested by State

Key Laboratory of Geological Process and Mineralization, China University of Geosciences ( Wuhan ) ; b—tested by X-ray Diffraction Laboratory of

College of Materials, Central South University
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Fig. 5 Microscopic characteristics of bauxite ore (1)
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a—the regenerated ooids in clastic ore, with the outer circle abraded and ferreous shell growing, Batuling of Fusui County ( +) ; b—the baby ooids and

gel, and the former cutting the orientation, Taiping of Pingguo City (=) ; c—the fissure (white) and gel, and the ferreous gel separated to assemble

outwards, Batuling of Fusui County (=) ; d—the klizoglyph and gel within ooids, showing the iron gathering, from subpicture b; e—the magnetite or

hematite (white) in the outer iron cladding, from subpicture a; f—the ferreous matter (white) was assembling within nucleus of ooids,

and the quantity of iron is less than the cladding, from subpicture a
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Fig. 6 Microscopic characteristics of bauxite ore(2)
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a—the pelitomorphic texture and baby ooids of massive ore, Taiping of Pingguo City(+) ; b—the fine-grained out ring and iron cladding of primary
ooids, Batuling of Fusui County( —); c—the abortive ooids without iron cladding, and the old klizoglyph stopped inner but the new klizoglyph devel-
oped inward, Longai of Longlin County(—) ; d—the iron gel with klizoglyph and peripheral fine-grained matrix, Shanxu of Fusui County; e—the dia-

spore in clay,Shanxu of Fusui County; f— the iron gel, Shanxu of Fusui County
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Table 1 The major element composition ( EPMA ) of bauxite ores in western Guangxi

K5 A pue i Al Si Ti Fe p Na K Mg Ca S cl 0 A
A BRBTEEIE 1.31 0.72 3.76 69.73 24.48 100.0
B —KBEES A 51.83 0.73  0.50 46.95 100.0
C —/KEEERA 49.57 0.63 0.33 2.76 0.39 46.32 100.0

BY-1 }
D —/KEEERA 51.12  0.44 1.05 0.49 46.90 100.0
E —IJKAEER A 51.51  0.36 0.79 0.39 46.95 100.0
F —IJKHEER A 51.99  0.44 0.36 47.21 100.0
A B 22.04 25.94 1.73  0.44 49.85 100.0
B B 20.13 23.49 0.68  7.81 0.53 47.36 100.0
BYB4 C ERREEE 23.09 26.11 0.40 50.40 100.0
D SHEER 21.17 25.61 2.96 1.05 49.22 100.0
E B 21.20 25.45 3.46 0.78 49.11 100.0
F SERBERE 20.91 25.74 0.53  2.45 1.03 49.34 100.0
A e 19.79 26.65 2.59 1.25 0.36 49.36 100.0
e B JOIlBEES 22,68 22.94 1.50  0.79 1.89 1.01 0.24 0.28 48.67 100.0
C —KEEERA 51.93  0.42 0.42 47.22 100.0
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W R AR A AT 5 R S R AR A R I B T Fe I
Si (3R 11 BY-11 B.C.D.E F sifi), HpH
P2 Al & KT 50%, 100 Si 5 #/NT 1%, Fe &
BT 1% 25 A, 28 WA 76 5 0T A9 JE Al 1 PR Ok
AT Rk R ERAE T, SR IL il B 2 25 i 53458

X TR AT AN Sh g B A A DO A ok
L33, Si Al Fe K Na,Ca Mg S5 98 i 218 %
FRICERAERI, B GARE B A C P 5 AH
F,Ca fl Mg R BE (R 1), VLA U I Ca A1 Mg
WEFTRAS BT W MIAF7E A HCO; ,
AN BG4 TR, cO, AR HLIR (A Bl
B 25T WURAER . TEEER T, I Si iy 42
AKX, FLAnE 5¢ B9 BYB4 SAEN, (H 24 1E A F Fe
AL 320 5 S (B B BE, 4 BY-1 A H263-102-1 £
air, Si0, W TF IR T, LATIE ST .

Ti 5 Fe BA —EMIEHK KR, K28
SR A R 0.1 ~1. 0 pm, T A 2040 £ 12188 1R
A2V, 1990) , AT G8 #8438 IR LA AR TE A

16, B RSE R, M5 Ti TS PR RIS 4 5, i
A AT A Ti BN, Q0 BY-1 9 C A5,

— KSR U ALK % Fe FIANE Fe
A2 RIS AT B (T 6d ,6e 6f, K] Ta) , FR4 ) BE
IRAT A AL, — KB ER A7 FR R A BHA 5 A b i
Si, PR XA B AR 0 IR A7 7E Fe Al Si
RAETT Y RIETHIRE (B, 2019) , XA
[Fi) A B2 1 THE 2% R 1IE P 8 2 R e 2 A AR FE AN — Y 45
R WIREART RAEK L4005 PRIk
KA TFIEAL W0 535 — 2 AL s 4% o gy — 4, &
R B Z kR 2l BY -1 H () i pr 9 18 Al
Wi, R kA T 20, SHET Z B2
SCHWIE

WA B SRt I R, e
AR AT TN A2 %, IR Th 5 0.Si VAL 2
PAHR A Ti Na K. Ca % (£ 1), Wi EIHEH
EAILE AT SRR, Zead H AT LR A A
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PR B IR, B 8 S B E AR IS IR AR 1075

[ ( Chen et al. , 2018; BXF455, 2021) FRfEHEWTY
e ORI ) A R T RSN LR VAN W i = =5 | A N §
BB TR RZAR G IR R0 2, T L3R A~
TR RS 2SR TRA TR R,
PR A (1987) WE5E, BAR KA Co, &l
0.03% , 5 HF @K pH (-8 5.7, )8 T899 BR ME5R
S L AROK, R K I 5 2 K LU i
W 8 2E W T K pH A T 4.5~5.7 Z ], JB IR
PE-G5IRE 55 E AL HARK , T H 8 TR R R
K, R H W A R R K, AR [ R
J5 W SOR LT A XAk 3] T A 52 55 R 1 | AR Ak D
LAV, {E A A X 5 o P8 1 A 3 D, A
TW BT AR RNE T 22 ) A 4 (IR 45, 2020) , R
DEHED , — B2 ), MK R L BRAR S 7K EL A B 58 1
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TGRS [l Fe 7ERR 1R A5 T RO AT AT AL 75
FER IR SR B PREE T A BeER =i R . S8 Si Al
P 7E A SR T4 TR K i BRI, 35 3% WK AT LS
ittt L (XDAREE, 1984) ,S FEFI/KBE L b 20
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5.2 HZIER R Fe F1 Si [ Al 5 238 SR A KB LG Al BHZ

S . 1) 24RO A 2 B RS 22 i S K A BUBEAE
oK B2t —BUM KIS TEAE T A LR, B 5
K pH (EZ W T, WK k1Y 0, E B s —& 2
i, HOH WEFFAEmes, bR T Lk S Bk nk iR 5h 0 ) B
SEACE UBARSN A M IR T 46 53 A, T a5 0 A 7E
HAFREIL 5 IR AT B U A, & A ISR AL 7 2K F Ca
(M) BFrZ 5, Ka KoK KT EEfE Ca(Mg) |, 2B
BURESS BE ) S = (275, 19905 XBLLAT,
1991)

H,ALSi,0( FI447) +5 H,0==A1,0, + 3 H,0( =K

FRATIREAR) +2 H,Si0, (FEEIR) (1)
A AT R AR
Fe™ +2 H,0=Fe(OH),( ZEMRIA) 3 H + e (2)

AR S F A K B 2 R i vh T s B,
XS [ 2 BRI T, 52 1) B i R BRE ES
AR TR A — 2 BV Bk 58 M, G vl 2k o e T B A7
PERZ I R [ 3e P RATEIRLE N, B ] 322
2 P A T U R 20 A 3R I 4 K, 7 I A% 1 4 I
RIS ph A 2H A T AR I 25 ) 4 AR L Sh A
F 6a B4 IR R kAL, AR IEARIEVE

Wil 25 7% S VR FH B0 AE TE 8 I T R WK, 559 1R — 55
BRACAE T Fe A Si B e 144 A T2 A8, T 2 R Fr AR
UL, B A (R B 4, 1984) , NI 5 Al IR
B R GE, INE 5d Se FR BB E (1 (0) £ a3
e —#¢, R0 32 28 B AE RS2, SE TP Y Fe A1 Si
HEARGE A RBE BN K ) a2 TR, MK
BF, JET Y Fe Y B RORBRAIR, 76 58 5 5 i fr 22 (8]
TE R T HeBE 22 | fR 0k il k7 P 3 Fe B AR M1 SMT RS 5 B
HE—25 K B R T g AR J 4 11 4 B R Wi i, 5
FEJRWE A o3 B 000 A%, 25 0 R T R8O 7
SRR T E I, DU 1 e i ( 1 8e)

g5 b R R A T I A B, H ML 32 2
Shy B P K M
5.3 BER#EK

Ry 6 AN P il A B TR 2 B K R & Sa ATA
6b P JEIR T AT A 2 B kAL, e A1
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FoK BRI SE R ) A K | SR8 I, A iy

Wi SNTRS , BRRANEANGE L R Al REE 1 T — A
ORI EREE (SR 45 2020) , fdi Fe 31575 3 fig
i Blagle A MR AR BT 555 (8 7b [ 7e \7d) .
SR, BUZ TP Fe Si 2 AMTR Y, K I,
(A B 2238 1 Fe | Si M P35 1] 32 TS, 28 Ik
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A LUE B ELAPSE M N AR K -T2 80 (8] 6c ) | 215
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R 2 B A e - B AL AR s P 208 T
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REHE & R/E L0 0P E 09 E 25
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WA BN SRR RIS R A (Yu et al. , 2014;
Liu et al. , 2017b) , 1M i 08 A7 B A A & MR 1Y S AL 2R
BT 8 e Y (Dixon and Weed, 1989; [ £ P4,
1990) , EAIFESH Lo b F AR 2R B, RIS 07 A
TR T -0 7 Z A 0 A8 e, 5 10 - T35
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5.4 SHRIRASSIMESH

iR TR R I I8 DR, R EROE S EROE
WYL A R S, (HSEER AR A b fi
KT B AR 43 A 7E TR 5 KA 1 ik
2 N B A S 11498 S A, TR A P9 e
HE A 2S [0 25 T R0E AT IR S (A5 MR BE 1Y, TR
Yy 13 55 1A TR K, FEK S s I 5 R B A
B JZ A A e a- i fE LA NME IR, B 8 Th ka4
R0 W) 2 NBE IS AR 25 i R 1, BT H IR
BB, S 22 R R S S 2, an Ak
AR — T AL, R R AR R B R R
WD WG R R AR, B AR A R (B
£V, 1990) , ik BY-1 B94h5E A s ERI 45 121
BRET,Fe 3t 69.73% , RIS RGP & Fe
e AR TCBEI L T — Rtk (S ER ) 42, A
SR AR b 76 HL ) FEDE i — A il b, 181 % 26 fii r 1) il
FIER I SRR | 24 067k BRODR B 7 2R 7R S BROIR
224 i A AR bR R Ty 2 U SRR ERR A R S A
R, 9858 S NG ARAL T B U - 17 1 7 4 [l 4%
PR 3 AR U T IIEHES A 1 | e ARSI A 1 A4S
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(1) &0ERZP ARV ER 0 R BiAH
B ER T AL B9 & R AE — 3% N ) i
T2, WAk ALY H IR A, H R R 2
B Al &5 KT 50%, 1 Si & /N T 1%, Fe S8
T 1% 24T WK R A 25 & B 7 o 1 3R 0, IR B T
s FA w B BR AR 1 5 kL AR i OC R DT R
1 BRI, 24 R T R R R
A1 R 7K 858 1 B2 sk ok AR BRI R F, A N IE
FR O Z s BERTE & KA A, ey Al ad A2 b s
PR , BB B AR R R R, 4y B L
H Fe Si G AIESR , # RS RE IS T AL

(2) SR BT LB B, A TS 1 e
A BRI E | 3245 TR - T 3R, TR R 3

ABrBe, BV FEoK Y BE GG Gy BOR T 3B BE, FEOK B
Bl N BiE i E S W BO MY SURAR 25 AT 3B
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ARAL (8 8 Bl 2 185 IR AL S i 7k i 4
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XA 52 114 490 T3 1) 0K M1 Ak A% s, s 4 L i 452
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— TGRS, 7 AR BTG 1 2R AN /N R K il
SATHE SIS . BT A G A, g RT e o
SRR BRI HEERBY A I 22—

References

Bardossy G. 1990. Karst bauxites: Bauxite Deposits on Carbonate Rocks
[M]. Beijing: Metallurgical Industry Press, 1~314(in Chinese).

Cai Shuhui, Liu Xufei, Meng Jianyin, et al. 2012. Mineralogy and geo-
chemistry of the Tianyang accumulation-type bauxite in Western
Guangxi Province[ J]. Geology and Exploration, 48(3) : 460 ~470
(in Chinese with English abstract).

Cao Gaoshe, Zhang Song, Xu Guangming, et al. 2016. Mineralogical
characteristics and original rock analysis of Al-bearing rock series in
upper Carboniferous Benxi formation in Longmen district, Yanshi,
Western Henan[ J]. Geological Review, 62(5): 1 300~1 314 (in
Chinese with English abstract) .

Chen Fu and Zhu Xiaoqing. 1987. The evolution of supergene weathering
and its ability of supplying ore-forming elements [ J ]. Geochimica,
(4): 341~350(in Chinese with English abstract).

Chen J H, Wang Q F, Zhang Q Z, et al. 2018. Mineralogical and geo-
chemical investigations on the iron-rich gibbsitic bauxite in Yongjiang
basin, SW China[ J]. Journal of Geochemical Exploration, (188) .
413 ~426.

Cheng Shunbo, Liu Asui, Cui Sen, et al. 2020a. Mineralization process
of Permian karst bauxite in Western Guangxi[ J]. Earth Science, 46
(8):2697~2 710(in Chinese with English abstract).

Cheng Shunbo, Liu Asui, Li Rongzhi, et al. 2020b. Characteristics and
genesis of pislites and ooids in Permian karst bauxite, Western Guan-
gxi[ J]. South China Geology, 36(3): 232~239(in Chinese with
English abstract) .

China Geological Survey. 2012. Hydrogeology Handbook[ M ]. Beijing:



34 F=

PR N 7/ B /S

43 4%

Science Press, 1~301(in Chinese ).

Dai Tagen and Li Jielan. 2016. Features and significance of H-O isotopes
from Fusui Karst bauxite in Guangxi Province, China[ J]. The Chi-
nese Journal of Nonferrous Metals, 26(7) ; 1 505~ 1 514 (in Chinese
with English abstract).

Deng Hongdeng. 1991. Mineralogical characteristics of boehmite from the
Pugou bauxite deposit in Hequ County, Shanxi Province[ J] . Acta
Petrologica et Mineralogica, 10(1) ; 63~68(in Chinese with English
abstract ) .

Deng J, Wang Q F, Yang S J, et al. 2010. Genetic relationship between
the Emeishan plume and the bauxite deposits in western Guangxi,
China: Constraints from U-Pb and Lu-Hf isotopes of the detrital zir-
cons in bauxite ores[ J ]. Journal of Asian Earth Sciences, 37 (5 ~
6): 412~424.

Dixon J B and Weed S B. 1989. Minerals in Soil Environments[ M ]. Soil
Sci. Soc. America, Madison, Wisconsin; 467 ~525.

Du Yuansheng, Huang Hongwei, Huang Zhijiang, et al. 2009. Basin
translation from late Palaeozoic to Triassic of Youjiang basin and its
tectonic significance [ J ]. Geological Science and Technology Tm-
formation, 28(6) : 10~15(in Chinese with English abstract) .

Hou Fanghao and Huang Jixiang. 1984. Research into the Permian and
Triassic volcaniclastic turbidite of Nanpan river seg—A unique turbi-
dite mode without submarine fan[ J]. Acta Sedimentologica Sinica,
2(4): 19~34(in Chinese with English abstract) .

Hou Y L, Zhong Y T, Xu Y G, et al. 2017. The provenance of late Per-
mian karstic bauxite deposits in SW China, constrained by the geo-
chemistry of the interbedded classic rocks and U-Pb-Hf-O isotopes of
the detrital zircons[ J/OL]. Lithos, Doi: 10. 1016/j. lithos. 2017.
01.013.

Li Fei,Yi Chuheng, Li Hong, et al. 2022. Recent adcances in ooid mi-
crobial origin: A review [J]. Acta Sedimentologica Sinica, 40(2) .
319~334(in Chinese with English abstract) .

Li Jielan, Dai Tagen, Yang Liu, et al. 2015. Mineraloical characteristics
of kastic bauxite in Fusui, Guangxi Province and its origin signifi-
cance[ J]. J. Mineral Petrol. , 35(3): 101 ~109 (in Chinese with
English abstract) .

Liu Changling and Qin Zhi’an. 1989. The relation between genesis and
rock (ore) fabric of sedimentary bauxite in China[ J]. Journal of He-
bei College of Geology, 12(3): 263 ~275(in Chinese with English
abstract ) .

Liu Changling and Qin Zhi’an. 1990. Characteristics and origins of piso-
lites and oolites in sedimentary bauxite of Chian[ J]. Contributions to
Geology and Mineral Resources Research,5(1): 72~83(in Chinese
with English abstract) .

Liu Yingjun, Cao Liming, Li Zhaolin, et al. 1984. Elemental Geochem-

istry[ M].
Liu X F, Wang Q F, Deng J, et al. 2010. Mineralogical and geochemical in-

Beijing: Science Press, 1~215(in Chinese ).

vestigations of the Dajia Salento-type bauxite deposits, western Guangxi,
China [J]. Journal of Geochemical Exploration, 105; 137~152.

Liu X F, Wang Q F, Zhang Q Z, et al. 2016. Genesis of REE minerals
in the karstic bauxite in western Guangxi, China, and its constrains
on the deposit formation conditions[ J]. Ore Geology Review, 75:
100~115.

Liu X F, Wang Q F, Zhang Q Z, et al. 2017a. Genesis of the Permian
karstic Pingguo bauxite deposit, western Guangxi, China[ J]. Miner
Deposita, 52(7): 1 031~1 048.

Liu X F, Wang Q F, Zhang Q Z, et al. 2017b. Transformation from Per-
mian to Quaternary bauxite in southwestern South China Block driven
by superimposed orogeny: A case study from Sanhe ore deposit[ J].
Ore Geology Review, 90: 998~1 017.

Wang Q F, Deng J, Liu X F, et al. 2010. Discovery of the REE minerals
and its geological significance in the Quyang bauxite deposit, West
Guangxi, Chinal J]. Journal of Asian Earth Sciences, 39 701 ~
712.

Wang Pu, Pang Zhaolu and Weng Lingbao. 1984. Systematic Mineralogy
(Park 1) [M].
Chinese) .

Beijing: Geological Publishing House, 1~596(in

Xia Yu, Luo Xing, Zhou Weining, et al. 2019. A study of technological
mineralogy of bauxite in the Taiping Mining area, Pingguo County,
Guangxi[ J]. Acta Petrologica et Mineralogica, 38 (7): 579 ~ 586
(in Chinese with English abstract) .

Yang Weidong, Guan Ping and Li Jianming. 1991. English-Chinese dic-
tionary of sedimentary interpretation [ M]. Beijing: Beijing Universi-
ty Press, 1~343(in Chinese).

Yu Jin, Li Putao and Yu Hangho. 2009. Analysis on trance-element geo-
chemical characteristics and ore-forming environment of bauxite mine
in Sanhe town of Jingxi County [J]. Journal of Henan Polytechnic
university ( Natural Science), 28(3): 289 ~293 (in Chinese with
English abstract).

Yu W C, Algeo TJ, DuY S, et al. 2016. Mixed volcanogenic-lithogenic
sources for Permian Bauxite Deposits in Southwestern Youjiang Ba-
sin, South China, and their metallogenic significance[ J]. Sedimen-
tary Geology, 341 276~288.

Yu W C, Wang R H, Zhang Q L, et al. 2014. Mineralogical and geo-
chemical evolution of the Fusui bauxite deposit in Guangxi, South
China: From the original Permian orebody to a Quarternary Salento-
type deposit[ J]. Joural of Geochemical Exploration, 146 75~ 88.

Yu Wenchao, Zhang Qilian, Du Yuansheng, et al. 2014. Leaching-met-
allogenic process of Quaternary salento-type bauxite in Fusui area,

Guangxi[ J]. Geotectonica et Metallogenia, 38 (3): 621 ~ 634 (in



551 3] A AP R R YUY L kL AL A R 35

Chinese with English abstract).

Zeng Yunfu and Xia Wenjie. 1984. Sedimentary Petrology [ M]. Beijing:
Geological Publishing House, 1~274(in Chinese).

Zhang Qilian, Chen Youbin, Liu Xijun, et al. 2022. Characteristics and
geological significance of volcanic ash in bauxite in western Guangxi
[J]. Geological Review, 68(2) ; 531 ~550(in Chinese with English
abstract ) .

Zhang Qilian, Liang Yuping, Yu Wengchao, et al. 2016. Sedimentary
environment of allites in the Permian Heshan Formation in Western
Guangxi[ J]. Journal of Palaeogeophy,18(4) ; 595~604(in Chinese
with English abstract) .

Zhang Qilian, Zhao Xinjin, Li Yukun, et al. 2020. Geochemical charac-
teristics and sediment model of Permian bauxite deposit in Western
Guangxi[ J]. Geological Review, 66(4);: 1 043~1 059(in Chinese
with English abstract) .

Zhang Yanan, Zhang Yinghua, Wu Hui, et al. 2013. Microscopic chem-
istry characteristics of oolite in oolitic bauxite ores from Wuchuan-
Zheng’an-Daozhen area in the Guizhou Province and their metallogen-
ic significance[ J]. Geological Science and Technology Information,
32(1): 62~70(in Chinese with English abstract).

Zhang Ying, Wu Gongcheng, Liu Xuefei, et al. 2015. Mineral evolution
and elements migration during the formation of accumulated bauxite in
Jiaomer ore deposit, Pingguo county, west Guangxi[ J]. Geoscience,
29(1): 20~31(in Chinese with English abstract).

Zhang Zhi, Ling Chaohao, Jia Yulian, et al. 2020. Multi-Physico chemi-
cal evidences for formation of Pleistocene reticulated soil and its envi-
ronmental implication in south China[ J]. Journal of Stratigraphy, 44
(1):95~103(in Chinese with English abstract).

Zhao Xinjin, Zhang Qilian, Wu Tiansheng, et al. 2021. Geochemistry
characteristics of laterite-type gibbsite deposit in Fiji [ J]. Mineral
Resources and Geology, 35(6) : 1 054~1 060(in Chinese with Eng-
lish abstract) .

Zheng Minghua. 1994. Geological Principles of Ore Deposits [ M ].
Chengdu ; Chengdu University of Science and Technology Press, 1~
356(in Chinese with English abstract) .

Zou Weilei. 1998. Features and genesis of ooides in Carboniferous bauxite
in Shangxi Province[ J]. World Geology, 17(4): 17~20(in Chi-

nese with English abstract) .

Bt 1 32 2 %8 STk

B2V G. 1990. AWERR " (WU RSP &) [M]. dbat. hé
Tl pAt: 1~369.

BAE ) XK, Tl 2 2012 B R AR LB e
KHIRAE[ ], TSI, 48(3) : 460~470.

weEdt, gk A, RO, S5 2016, BRPEMEIR R ITHIK AR GEA

BASHAERT YA RILFA T T]. BT, 62(5) .
1300~1 314,

MR, RZEH. 1987, FAE KL IEAE I AL A DORR DT PR AL
WREE S RIAFSE[ 1], HuBRALSE, (4) . 341~350.

FRIG , XUBTHE, £ 2, 5. 2020a. H:PH B4 5 L5
FORE LR T]. HERRLE, 46(8) : 2 697~2 710.

R, XUBTHE, 255635, 45, 2020b. HiPH — B4 TSI 4R + 5 5
SRR B SR [ ). AR LT, 36(3) : 232~239.

ISR, 25024, 2016, T VHEREEE IR AR + 8 UL R AR
W X[T]. PR ELSEER,26(7) : 1505~1 514,

ABLLAT. 1991, (PG4 T il LAl vA 48 L0 b #h A 10T 1) 2 R AE L
HRBEHR 1], SAa0Y#asE, 10(1) :63~68.

A, B, BAETR, 45 2009. VLA AER— =20
M SO [T HuUBTRH R, 28(6) ¢ 10~15.

EJT, BEURFE. 1984, REALTLWTRG X = = & A KL Jg i A

Fr——— P Y T I B P OB S [ T ] DB,

2(4); 19~34,

K, BB, 25 o4 AR 2022, BUEMIRSRIATR R T].

HURRZEAR, 40(2) : 319~334.

AN A, A W, 45 2015, TTVYHRGE M IX W TR 4
T ERE RIS T]). 5 9%A A, 35(3) : 101~109.
XY, AR, 1989, FREVIBUE +55 (8) A 451 & 5k

HISCR[T]. WAL R, 12(3) : 263~275.

XM, BEARZE. 1990, FE GORRER L0 b G 6 (4 RRAE S A [T ]
MR B, 5(1): 72~83.

XIS, BRI, ZEIREE, 45, 1984, TR MBI M]. JLE. Blg
WA, 1~415.

T, BIkHE, SR, 1984, REH (LM [M]. dba. b
SR, 1~596.

H %, ® B, DT, 4 2019, TR X AN -0
AL YFEMI[I]. a0 Pk, 38(7) : 579~586.
WtEZR, % W, 250, % 1991, SERTTAA R RaRdL M), db

g LA, 1~343.

o4, AV, TR, 2009, WETE A4 0 MR T E I ER1L 2%
FRAES AU R SE [ J]. PR TR ( AR | 28
(3): 289~293.

AROCHE, BROEE, KA, S 2014, TP DU R BEEFE R £
F IR AR ()], KA 5 2%, 38(3) : 621~634.

B ARF, B3O 1984, PIBUA A% M. dbnt. sl pdt, 1~
274.

KRR, BANR, NAYZE, 45 2022, HEVEER 07 b Aol JRERHE B
R X[ T]. HUBBIT, 68(2): 531~550.

R, T, KOO, 45 2016, BETUHLIX S RSN A
PIUIRAEEJ]. W 3ESAR, 18(4) : 595~604.

KRG, B4, EEN, 4R 2020, HY TS RS L0 ERIL RS

+t



36 "4 W o & & 543 4%

ESUUBER[J], #BIETE, 66(4): 1 043~1 059. B4, REE, RRE, S 2021, FLL R =K A RERE
WP kA R 4% 2013, LS IEE M X AR LB R [J]. 977545, 35(6): 1 054~1 060.
AR X ST R MR AR S L B [T ). MR AEIAE. 1994, BRMLTT I M. AR . BUERRHE A AL, 1~
Hifs, 32(1): 62~70. 356.
iR, wlEE, SR, 2020 ZEIMEISARER T ERT D PEBETR AR, 2012, AKCCHUBR T M. JEaT: B, 1~
GUF ST = MSEALHI[T]. HZ 2545, 44(1) - 95~103. 301.
O, RO, XK, AR 2015, REPEOFIREED XMERUBR 0 AR4EER. 1998, ILFEA AR 0 P AR AE RO R [T, S,
TR R YA HocRER[J]. BRI, 29(1) : 20~31. 17(4) : 17~20.

AVLAVEA LA LA Al allallallallallallallallallallallaltallallallaltallallallaltal lal falallal Fal fal Lallal fal fal Lol ol tal fal altal tallallalttaly

AR -

Bz EEAEFEMERIHT I —A=ZILNT

2024 AEHTAETT A7 764 (0 7 2 5P H i L BT 2 (b ) 73 [ a2 itk 17 A BA & B0 B 4 17
B YA =528 [ bayanoboite-(Y) ]3R5 E B W25 U 2 -9l W 6m 45 K 5325 % 1 25 (IMA-CNMNC) 42 52
fE I fHHES IMA 2023-084, i P LA Z BN 52 IR IX E A ETH 250 a4 . H 52900 1 & 3
SRR RE - R E R AR A Z 5 2 (R MR O 4 TR R B R T 3h 24 ) RIS TR AR K
T H “ = SR K REE-Nb 87 PR ¢ B 25 3 AL A7 R B (92262303 ) 7 (9 Q18T BUAR 22—, Hi v ] b i K2
(Abmt) AN T2 BRI R G M 5T 5 b sk R 5 T S A S 1 R

H 2 520 2 AE N [ = SR XU S A T Al f - W ACBE A s 430 ( TIMA) B h 2 BRAY | 38
b B XSRS L AR AR S Rh A SRR TR ER 25 A SR T 22 DL 100 wm 2245 1 TG €6 3% W
s A FAD AL R0l Ba, Y(CO,) L F, BT &, 25 A1 BE Phen, WIS 81 0=9.452 8(4) A, b=6.9499(2) A,
c=11.763 8(5) A, AWK 2420 & —Fh 2307 150 4 1N 43 225 4 1) S5 7% + SRR R 68 ™ 400,
SRS A Dy (Gd \Er Lu 58 +I0E  Uai 5 E AR & B FE R 2544 (1 KRR )

I 2= SR 2 thE S — R T IR, AR H et oy it A A - PR R ) = A — AR
FEAG IR RIS I, = SRR L7 R — E A B R, A TR R, = SRR 9 1Y
o — T P88 TR R Y 2% (P - R S TR E B A A | T L AR
(i rh —F A S A N (R - RIS R R R D 2T R R E R, s
W & IR XA A 0 TR 28, Rl X F A = oC RO ALt B i T ARG 1 ™ 2k i
BTN,

H = S8 R — A B0 0 R IS 28T, 0 R 2SR 180 280 2T E T MR Rk
WHT Wi Z W IR, BE BT, 02 5P BAH YAE T 5 18 F 29,5 th E# WA gy 4y 2 —,
FEFREHT Y & B AR A AR A B LR A B AR EE T R
FIRE R i HX R A 25 ER e R RARIRE, NP A B T 0 IRATE i 51 AE TR IRAEIRAS |
LRI B ENLHGA EE WIS E X, R X R ER R A PR E L,

S KA T IMA CNMNC Newsletter 77, Xue Y, Sun N, Li G*, Hao J, Liu P, Song W, Li X, Shen
J, Yang L, Wang Z, Meng W, Yan G, Zhao Y and Liu Y. 2024. Bayanoboite-(Y), IMA 2023-084. CNMNC
Newsletter 77, Eur. J. Mineral. , 36,

(FPEBAXF(AT)ZDX ()



