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Fig. 1 A geologic map illustrating the geological features of the Kulijing bauxite deposits
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(after 1 ¢+ 20000 map of geological and mineral resources, PRC,1969)
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(a)—The geotectonucs location of Guizhou Province and studies area; (b)— the map of geological and mineral deposit in the southestern of
Guizhou: 1-—Qixia Formation (P;¢); 2-—Liangshan Formation (P;); 3 Xiangloushan Formation (D) ; 4—Silurian System (S;—3);
5—Dawan Formation (O;d); 6—Honghuayuan Formation (Oyh); 7 Tongzi Formation (O;¢); 8—Loushanguan Formation (€ ,—3/s);
9—Gaotai Formation (€ - 3g); 10—siderite; 11—coal quality storey; 12— bauxite; (c)— the map of sedimentation consist of ore-hosted
strata (Liangshan Formation), basement (Xiangloushan Formation) and cap rock (Qixia Formation) : 1-—sedimentary region; 2-
upwarping region; 3-—devonian sedimentary margin; 4— Caboniferous sedimentary margin; 5—Permian sedimentary margin; 6—

transgressive direction
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Fig. 2 Stratigraphic column of ore-hosted strata for the Kulijing bauxite in Guizhou Province (actual measurement in field, 2011)
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(a)—Column map of Kulijing bauxite prospect; (b)—column map of Wangjiazhai bauxite prospect
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Fig. 3

Prospecting line profile map of the Kulijjing bauxite in Guizhou Province (after Geological Team of Miaoling, 1960)®
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(a)—Prospecting No. 0 line profile map of the Kulijing project; (b)—prospecting No. 18 line profile map

of the Huangjiazhai project ( Yubaopo district)
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Fig. 4 The bauxite mineral structure diagram in Kulijing deposit, Guizhou Province (photograph ruling unit: cm)
() —+REET: (D—BRBE; O FERELT: (D SHRE LT (o FBREEY : (O FRRE L7
(@—FWaREMHUERER; —RERELE
(a)—Earthy bauxite; (b)—colloidal bauxite; (c)—fragmental bauxite; (d)—bean and olitic bauxite; (e)—concretion of siderite;

(f)—gravel bauxite; (g)—the upper part of ore-hosted strata consist of siltstone interbedded with coal seam; (h)—stratiform bauxite
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1 EFHETTHER(%) HBTR(X107)2R
Table 1 Major (%), trace and rare earth { X107°) elements compositions of bauxite samples from the Kulijing bauxite
j=2-3 KLJ-02|KLJ-03{KLJ-04|KLJ-05|KL]J-06 | KLJ-07|KLJ-08| 08-1 08-2 08-3 |KLJ-09|KLJ-10|KLJ-11{KLJ-12{KLJ-13
Al Oy 71. 4 43.5 71.1 71.1 48.3 65.5 76.1 68. 3 80.1 54,8 68,0 59.0 69. 6 39.1 58.2
Fe, OF 6. 97 30.2 8.13 9.57 24.8 | 0.92 1.34 1.82 | 0.54 12.1 0.72 1. 60 0.61 1.11 0. 84
K:0 0.01 [<C0.01) 0.05 0.01 [<C0.01} 0.02 0.01 0.02 0.06 |<{0.01) 0.34 | 0.97 0.07 0.02 0,27
MgO 0.08 0. 69 0,08 0.08 1. 36 0.07 0.07 0,07 0.19 0.09 0.39 1.08 0.16 0.1 0. 38
Na, O 0.04 0.03 0.04 0.04 | 0.04 0.03 0.03 0. 04 0.04 | 0.02 0.04 0. 06 0.03 0.02 0. 04
P05 0.05 0.07 0.05 0.07 0.03 0,03 0. 05 0.10 0.10 0.09 0.03 0. 04 0.04 0.04 0.02
CrOs 0. 37 0.25 0. 38 0. 37 0. 34 0.11 0.10 0.03 0. 04 0. 06 0.10 | 0.09 0.23 | 0.97 0.22
Si0; 2.68 9.98 3.03 1.07 11.3 | 14.55 | 2.56 11.1 1.4 17.05 | 13.75 | 20.5 11.3 42,4 23.2
TiO, 3.59 2.16 2.84 3.23 2.48 2.78 3.92 3.7 2.2 2.44 1. 87 2.31 2.83 1.97 2.39
Zr0, 0.32 0.18 | 0.21 0.34 | 0.26 0.21 0.31 0.29 0.11 0.09 0.07 0.12 0.26 0.11 0.15
LOI 14.33 | 12.8 [ 13.95(13.94(10.94 | 15.61 [ 15.35 | 14.43( 15.1 [ 13.12 [ 14.58 | 14.16 | 14.76 | 14.02 | 14.24
Ba 37.2 46. 8 18.1 12.8 9.2 13 12.6 13 22.2 9.6 19.3 31 11.8 14.5 10.5
Co 4.8 7.6 2.7 1.2 4.1 2 1.6 2.1 0.7 1.6 0.7 2.5 2 4.5 1.1
Cr 710 470 330 460 530 480 720 310 310 240 290 310 510 460 350
Cs 0.13 0.06 0.14 0. 06 0.07 0.19 0.18 0.14 0.2 0.05 0.97 2.7 0.23 0.35 0. 83
Ga 164 95.6 96.6 | 124.5 ) 92.9 98.5 [ 126,51 84.9 | 195.5| 67.9 67.1 66,3 104 43. 6 62. 6
Hi 62.6 32.4 38.1 62.2 47.4 54.1 70.2 62,4 24.6 18.2 16,7 24,5 56.1 23.8 32.3
Nb 78.3 47.6 63.2 70 57.3 60. 3 87.1 82 46. 4 53.1 41 51.2 62.5 43.6 51.9
Rb 1 0.7 2.1 0.9 0.9 1.8 1.4 1.4 1.7 0.8 7 18 2.2 1.4 6.1
Sr 88.7 37.3 | 150.5 221 42,4 97.2 | 137.5 247 206 243 49.2 [ 102.5 101 111.5 31
Ta 6.4 4.1 5.1 5.9 4.6 5 7.1 6.7 4 4.4 3.6 4,3 5.1 3.7 4.3
Th 133.5 | 72.1 61.5 101 89.1 87.8 | 117.5 | 62.3 51.5 49.1 73.6 87.6 92 84.1 74.5
U 12.5 7.5 9.51 12.5 9.76 13.9 | 15.85 13.2 9. 97 9.05 } 13,15 13,55 14,7 9.23 12.9
v 458 337 277 392 541 493 635 295 372 234 389 352 509 599 342
w 13 7 9 10 9 9 14 10 8 8 8 13 S 7 22
Zr 2390 1230 1470 2430 1870 2030 2710 2420 906 671 581 889 2160 862 1220
Ni 5 38 10 8 29 14 6 15 9 23 17 41 15 43 17
La 16.5 10.8 31.6 29.9 9.8 21,1 9.4 38.8 59.7 53.9 19. 6 34.5 18.8 38.9 7.2
Ce 38.7 15.7 65 68. 9 23.1 48.1 24,8 {104.5 102 275 45,2 141 50 117.5 | 16.4
Pr 3.02 1.72 5.19 6. 06 1.98 5.28 2.33 8.83 10. 6 10. 8 4.78 | 16.35 | 5.26 8. 85 1.91
Nd 11 5.7 19.1 24,4 6.5 19.2 8.9 28.4 36 32 15.7 49,8 19.4 31 7.4
Sm 4. 44 1.97 6.61 9.11 2.04 5.65 2.78 5.36 7.11 6. 05 3.49 6. 84 5. 64 7.31 2,77
Eu 1.36 | 0.63 1.69 | 2.25 0.6 1.3 0.76 1.35 1.55 1.1 0.78 1.12 | 1.31 1.52 | 0.77
Gd 7. 81 4,18 8. 05 10.3 3.7 6.84 | 4,65 7.24 7.54 | 4.04 4.22 5.4 6. 89 6.73 4,55
Tb 1.94 1.2 1.72 § 2.11 1. 05 1.73 1.16 1.76 | 1.51 | 0.99 | 1.26 1.48 | 1.75 1.24 | 1.28
Dy 11.9 6.89 9.79 11. 6 6.01 ; 10.15 | 7.38 10.1 8.27 5.42 7.15 9.24 10. 4 6.1 7.43
Ho 2.9 1.71 2.31 2.72 1.57 2.46 1.91 2.54 1.93 1.31 1.73 2.33 2.5 1.44 1.82
Er 9.52 5.44 7.67 8. 89 5.39 8.23 6. 87 8.53 6.07 | 4.38 5. 65 8.17 | 8.41 4,55 5.81
Tm 1.55 0. 83 1.2 1.43 0.92 1. 34 1.16 1.38 0.92 0.75 0.91 1. 38 1.37 0.73 0.91
Yb 11.4 5.87 8.76 10. 4 6. 81 9. 86 8.72 {10.35| 6.66 5.7 6.46 | 10.45 | 10.2 5.23 6. 65
Lu 1.68 0. 87 1.29 1.57 1.04 1. 45 1.33 1.58 0.92 0.79 0.9 1.49 1.47 0.77 0. 95
Y 76.8 47.1 61.9 76.8 46.5 64.1 60,5 76.7 | 55.5 36.4 39.8 50.3 87 38.8 | 48.1
> REE 200.52)110,61231.88)266.44)117.01206, 79]142. 65307, 42]306. 28|438. 63157, 63339, 85| 210. 4 |270. 67]113. 95
2 LREE 75.02 | 36.52 |129.19(140. 62| 44.02 (100, 63| 48.97 |187, 24|216. 96|378. 85| 89.55 | 249, 61{100. 411205, 08| 36. 45
Y HREE 125.5| 74,09 |102.69125.82| 72.99 |106. 16! 93,68 {120, 18! 89.32 | 59.78 | 68.08 | 90. 24 [109. 99} 65.59 | 77.5
2 LREE/XHREH 0.60 | 0.49 | 1.26 | 1.12 | 0.60 | 0.95 | 0.52 | 1.56 | 2.43 | 6.34 | 1.32 | 2.77 | 0.91 | 3.13 | 0.47
Ce/Ce* 0.72 0.62 0. 64 0.68 ;| 0.57 0.55 0.58 | 0.54 0. 45 0. 68 0. 36 0. 38 0.37 0.42 | 0.27
Eu/Eu” 4.92 | 4.74 | 4.86 | 4.80 | 4.59 | 4,84 | 4,81 | 4.89 | 4.55 | 4.79 | 4.70 | 4.81 | 4.71 | 4.78 | 4.85

1 :Ce/Ce” =(2Ce/CeNASC) /(La/LaNASCHPr/PrNASC) ,Eu/Eu* = (2Eu/EuNASC) /(Sm/SmNASC+ Gd/GdANASC) ,

B AR GaCr . VEHESEAMEH T 99.37X
107°.,432X 107 ,415X 107, Tii#E XA #E B sk

HRETR I EFHRILE (HFSE) R E A # L8
HERAGZEAT R, T ELAE 4R £ i 2 th R B 3R B
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HE., FRTRPWRETCREREBRES ZT YA
B AF RS, R O X 9 U B R BRAE AR n i T R
Mt E LR . Nb.Ta,Zr Hf .Cr.Ni /"
Z R B 58 0 1 B 5 (MacLean et al. ,1997;
Liu et al. ,2010),

AXAH T Nb-Ta,Zr-Hf DA S 1gCr-1gNi X} #
ZHE LT W EFETT 2. Nb-Ta fil Zr-Hf
RAMBEMIEMEXRR, HXRE A 45 H
0.9963.0. 9988 (& 7) ; T 4% FE if A X 48 19" 1gCr-
lgNi 4345 19 K1 43 (Schroll et al. ,1968) , #F5% [X #% 15
BET EIFATR TR — 55 E 1 L REE - 28R (&
8) . MHLH FAGH ZX AT FRELEM LA
WG R KW X bR h . M 1gCr-1gNi &
FHE BRAK R EERREE S DS MRS K
s B AEITE R AR B R e H IR B A
YR E A PUHHE %48 0 AR AT BB 2 i b R K
UG R DS 5 R S TR DU (R BB
Ead T RS . 23N EKBERHY
U8 LA K Ak B AR AE S TE B .
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Fig.7 Binary diagrams showing the correlation between

Nb and Ta, Zr and Hf for the Kulijing bauxite deposit

A S B X REE=110. 61X 10 °~438. 63 X
10 ° (¥{E K 228. 048 X 10 °), X LREE=36. 45 X
107*~ 378, 85 % 107 (BIfE 135 941 X 107 %), 3
HREE=59, 78 X 107% ~ 125, 82 X 107 (¥ {& ¥
92.107 X 107°); 2 LREE/> HREE ® ¥ ¥ {8 K
1.48, ¥ REE £t X & B #1740 £ W & tr M1k
(Haskin et al. ,1968) , i +- it 40 45 X ¢ B 4 98 21 14
LREE 5 i, ifi HREE # - ## , 2 #8522 i % 20
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(B 9, Ce/Ce" =0.81~2.58 E¥E K 1. 229),
BRI B i Ce IEH % ; Eu/Eu” =1. 02~0. 80
CEHME R 0. 93) , B Eu 3L H B 58 1 5% .
METEFEHSRAEBRA BN EER LR
(J% &b PH %, 2007 ; Karadag et al. , 2009; Wang et
al. ,2010), B+ REEREEEBREHAE,
{ER O - iE A B A i A X 8 0 R R A
HERXL., ERLTVHERSREP FTENE
MBI R F 25 5 AE A8 A A A o AR
i T 55 B 5 5 Z A XU I 8 F F 25 D0 4 5% 5 IR £
P SR BN K 4 88 £ AR B R (Mordberg et
al. ,200D) . fEXAIEREH T EMTE BB/ N
HE, MMX REE 764 28548 A1 WAL i 72 v s Bk 4k 2
1A BB & B, HREE 4 LREE fI %6 #% # 2% i 7%
M B AR 7E XA 3 18 B9 R %8 (Cullers et al. ,1973;
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Nesbitt, 1979; Prudéncio et al. , 1993; Ma et al.,
2007), HEAXAHIAL, HEEHE LT E: XML
) b it 5 ) V5 A K 3 Ak UL AR B R B SBORL, ZE R
EBRBERET - 20 T R R #h 5 T #h i XUAL R
e, HREE Bifh e BB W KIER T T a8
FREEH. Ce MMAMER® hEMIFMNEIEZ
— JEEMHEET Ce HEAHE Ce'™ Wi 5 REE*™ 4
BTSSR 40 T R A K il T T
4 HEUERYE-E-REHTHIE R
4.1 BT HFHEHITERD Si Al Fe TEDTEHIE

MEAEAEN B LT T YHE EETE
SERWEZ PV AEIEE EE Y WEER (Mordberg,
1996y, BT Si Al . Fe TEAH LT I BT
ABEHE,RABAREX L TEMNLELRER
K FATHRAT .

Al BEV IHMEREHR, EREHBEMN T
E AR B E AL R AE F I B, B o B AL SR B X
Al By ER L2 AT R LR TR (R EAR ,1984) . KR
M EHRETYNERERES pHEFX, £
WIF, R &M T (pPH<OEF Wi M ALT
B, MEBRREMET (pH>10) %E® R AlO, G&
4R ,1984), FXL L AARFE pHEERTEERN S
~O,FAERTYTELRTEERRBEN. B, BE7E
RAGAE R A o, Al RSB SR 3T i 4
Gy 22— o T ASBK I 0T 2

ife M4 B # ., SiFe JLERE pH E L E
B SR EMN L., WRIE SiFe KIELH
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Abstract

The bauxite in southeast Guizhou is hosted within the Lower Permian series Liangshan Group. The
ore-bearing rock series shows a typical coal-bauxite-iron structure of the sedimentary type bauxite deposit,
i, e. the aluminum shale intercalated within siderite tuberculosis developed at the bottom, aluminiferous
rock association intercalated within multiple-layer pisolitic or earthy bauxite in the middle, and
carbonaceous shale and sandstone intercalated with coal seams from the lower to the upper in the profile of
bauxite. Presumably, the sedimentary environment is of stable structural setting, belonging to marine-
terrigenous facies to coastal-swamp facies. Coal-bauxite-iron structure is very common in bauxite deposits,
and sedimentary bauxite is the product of deep desilication and deiorning caused by the changes of the
physical and chemical environment during mineralizing process. In addition, external environment provides
sufficient organic material source. Therefore, multiple geological anomalies triggered by chemical and
physical changes during the formation of layered structure of ore-bearing rock series can be used as

prospecting criteria for bauxites,

Key words: bauxite; coal-bauxite-iron structure; geochemistry; southeast Guizhou



