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Geochemical Characteristics of Caijiaba Bauxite Deposit in Qingzhen,
Guizhou Province and Their Implication for the Ore-forming Process

ZHU You-qing, CHEN Xu, DA Wei, LIU Jiang
(The 1st Brigade of Guizhou Nonferrous Metals and Nucleus Industry Geological Exploration Bureau, Qingzhen 551400, China)

[ Abstract] As an important aluminum industrial base in China, the bauxite concentration area in central Guizhou Province is hosted
within the Lower Carboniferous Jiujialu Formation, and the deposit type belongs to the sedimentary bauxite. The Caijiaba bauxite deposit
is a newly discovered bauxite deposit during the fine investigation of bauxite in central Guizhou Province in recent years. The
paleoclimatic conditions, sedimentary environment and metallogenic provenance related to this bauxite deposit in the metallogenic process
were studied. The results show that the upper bauxitic claystone of the Al-bearing rock series is mainly pelitomorphic texture and is
mainly composed of kaolinite and illite. The middle bauxite ore is mainly clastic and cryptocrystalline textures, followed by a small
number of ooidal texture, which is mainly composed of diaspore and illite. The lower ferruginous rock is mainly cryptocrystalline texture
and is mainly composed of hematite. The Al-bearing rock series of the Caijiaba bauxite deposit is mainly formed in the continental
environment, and the upper bauxitic claystone and middle bauxite ore layers are mainly formed in a relatively oxidized environment, while
the lower ferruginous rock layer mainly shows a relatively reduced environment. Meanwhile, the lower ferruginous rock and middle bauxite
ore layers are mainly formed in hot and humid paleoclimatic conditions, while the upper bauxitic claystone layer is the product of warm
and humid climatic conditions. Research on the sources of ore-forming materials indicates that the Al-bearing rock series of the Caijiaba
bauxite deposit is mainly derived from the dolomite and interbedded gray-green claystone of the Lower Cambrian Qingxudong Formation.
The results are of great significance in guiding the exploration and prospecting of bauxite deposits in this area.
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Table 1 The major and trace elements of Al —bearing rock series in the Caijiaba bauxite deposit
. 7ZK72- 7ZK72- 7K72- ZK72- ZK72- 7ZK72- 7ZK72- 7ZK72- ZK72- ZK72- 7ZK72- 7ZK72-
TR 35-H2 35-H4 35-H6 35-H8 35-H10  35-H12  35-H13  35-H14 35-H15 35-H17 35-H19 35-H20
Al, Oy 34.76 28.59 38. 05 74.43 73.77 76. 62 75. 66 67. 83 45.47 3.32 6.01 0.93
Si0, 45.94 40. 98 42.70 7.12 7.18 3.32 4.93 12. 12 2.63 3.35 6. 80 1.26
Fe, 05 0.24 9.10 0.39 0.35 0.41 0.38 0.59 1.20 26. 11 75.12 56. 96 2.98
TiO, 1. 64 1. 10 1. 39 2.87 3.36 4.18 3.26 3.01 1.78 0.15 0.38 0.02
K,0 9.25 7.99 8.39 1. 46 1. 46 0. 60 0.97 2.49 0.48 0.01 0.01 0.23
MgO 1.10 1.31 0.70 0.12 0.11 0. 08 0.10 0.16 0.03 3.11 5.64 19. 80
Na, O 0.09 0.07 0.09 0.05 0.04 0.04 0.04 0.04 0.09 0. 08 0. 08 0.07
P, 05 0.07 0.01 0.04 0.11 0.15 0.28 0.19 0.17 0.12 0.03 0.03 0.01
CaO 0.14 0.20 0.11 0.03 0.03 0.03 0.05 0.05 0.02 1.53 2.22 28. 80
LOI 5.40 9.30 6.50 13.26 13.25 14.01 13.92 12.37 22. 66 11.92 20. 81 45. 15
Al, 05/ SiO, 0.76 0.70 0. 89 10. 45 10. 27 23.08 15.35 5. 60 17.29 0.99 0. 88 0.74
TiO,/ Al,O;  0.047 0.038 0. 037 0. 039 0. 046 0. 055 0. 043 0. 044 0. 039 0. 045 0. 063 0. 022
CIA 78.8 77.9 81.7 98.2 98.3 99.7 99.0 96.7 99.1 95.1 97.2 —
Li 137.5 71.5 740 3.2 5.5 1.3 1.7 9.4 1.0 16.2 45.4 20.5
Rb 88.4 106. 5 81.4 13.4 14.0 5.8 9.0 18.2 4.4 0.6 0.4 3.2
Cs 12. 45 18.75 9.85 0.42 0.59 0.10 0.16 1.21 0.10 0.42 0.23 0.18
Be 7.72 11. 05 8.76 4.64 4.95 4.10 4.73 5.42 2.50 2.35 2.70 0.27
Sr 194.5 56.2 147.0 266 475 1185 923 865 519 49.8 87.6 75.8
Ba 2 600 1 890 7 660 3 340 3230 1 460 2 240 1 880 1 400 84.7 28.4 98.0
Cu 10.9 111.0 34.0 45.6 85.8 95.6 46.4 115.0 232.0 126.0 15.9 2.6
Zn 97 256 92 283 55 159 6 24 27 34 11
Ga 15.7 33.1 22.9 67.6 55.8 60. 1 54.3 58.1 39.4 8.8 11.3 0.9
Bi 0.59 0. 68 1.18 2.23 3.24 3.30 2.99 3.10 2.25 0.21 0. 38 0.04
Ni 9.5 73.5 45.7 6.6 10.1 3.4 13.9 57.1 197.5 59.6 176.0 11. 1
Cr 50 120 410 110 130 140 130 130 80 20 80 10
\4 65 143 74 177 151 207 221 247 172 563 440 31
Se 16.8 26. 1 49.0 23.3 35.5 24.4 27.4 54.1 20.5 16. 4 5.4 1.8
Zr 485 241 525 955 1 060 1020 820 927 574 33 89 10
Hf 12.8 6.5 13.9 24. 4 28.0 27.7 21.8 24.6 15.1 0.7 2.3 0.2
Nb 36.5 24.9 31.1 65.4 77.8 94.8 72.2 68.7 41.3 3.6 8.1 0.7
Ta 2.7 1.9 2.3 5.0 6.2 7.5 5.6 5.3 3.2 0.3 0.6 0.1
Th 26.0 27.7 32.7 72.0 94. 4 138.0 94.7 89.3 53.8 4.52 10. 55 1.10
U 23.50 4. 66 9.73 91. 40 36. 80 39. 30 25.20 30. 30 13.45 31.00 32.40 1. 19
Sr/Cu 17. 84 0.51 4.32 5.83 5.54 12. 40 19. 89 7.52 2.24 0. 40 5.51 —
Sr/Ba 0.07 0.03 0.02 0. 08 0.15 0. 81 0.41 0. 46 0.37 0.59 3.08 —
V/Cr 1.30 1.19 0.18 1. 61 1.16 1.48 1.70 1.90 2.15 28. 15 5.50 —
Ni/Co 0.87 0. 66 1.34 0.14 0.12 0.04 0.30 0.50 0. 85 0.47 11.07 —
AMERHE O fRESE mEE mhE Mt mtw mEe b R S BiE BEE s

1 :CIA = n(ALO;) x100/[n(AlL,O;) +n(Ca0) "

+n(Nay0) +n(K,0)],n(Ca0" )RR T EEMREE AT CaO I HEn(Ca0” )y =

n(Ca0) yyix —5/3n(Py05) gy , &5 n(Ca0 ™ ) 14 > n(NayO) gy, W n(CaO ™ ) =n(NayO) yyp , 5 n(CaO ™ ) g <n(Nay0) gy , W n(CaO ™) =

n(CaO* )H'%”
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Table 2 The correlation coefficients of major and trace elements of the Al-bearing rock series in the Caijiaba bauxite deposit
T% ALO; S0, Fe,0; TiO, K,0 MgO L Ga v Cr Ni Nb Ta Zr H Th U
AL O; 1.00
Si0, -0.28 1.00
Fe,0; —0.80 ™ -0.35 1.00
TiO, 0.97* -0.32 -0.75* 1.00
K;0 -0.18 0.99* -0.43 -0.23 1.00
MgO -0.83" -0.04 0.81™ -0.76™ -0.16 1.00
Li -0.20 0.64" -0.19 -0.26 0.63* =-0.03 1.00
Ga 0.95" -0.41 -0.67"0.91™ -0.32 -0.74™ -0.35 1.00
\4 -0.53 -0.57 0.89™ -0.46 -0.64" 0.71* -0.37 -0.37 1.00
Cr 0.19 0.41 -0.45 0.13 0.43 -0.28 0.88" 0.08 -0.48 1.00
Ni -0.55 -0.19 0.57 -0.56 -0.25 0.50 -0.08 -0.42 0.33 -0.18 1.00
Nb 0.97™ -0.32 -0.74"0.99™ -0.23 -0.76" -0.27 0.91™ -0.45 0.12 -0.56 1.00
Ta 0.97" -0.34 -0.7370.99™ -0.25 -0.75"-0.28 0.91™ -0.44 0.11 -0.55 0.99" 1.00
Zr  0.98" -0.28 -0.780.96" -0.18 -0.80™ -0.16 0.91™ -0.52 0.21 -0.54 0.97* 0.96™ 1.00
Hf 0.98* -0.28 -0.780.97* -0.18 —0.80™ -0.16 0.91™ -0.52 0.21 -0.54 0.97* 0.97™ 0.99* 1.00
Th 0.92" -0.43 -0.63" 0.98™ -0.35 -0.69" -0.30 0.89™ -0.33 0.11 -0.47 0.98" 0.98™ 0.91™ 0.92* 1.00
§] 0.41 -0.46 -0.09 0.37 -0.43 -0.10 -0.36 0.51 0.12 -0.23 -0.36 0.37 0.37 0.44 0.42 0.31 1.00

T "SRORTE p <0. 01 MR AR KN ; * RIRTE p <0. 05 P A REARIAE:

i Sr/Cu > 10 Ah, HAx A A5 1 Sr/Cu < 10, R HH
T R R EIY AT IR BRI A A A R, (EIY
Vi)t 7 B ) T B AR

eAh Ak 2 il A 45 %0 ( chemical index of altera-

4 i

4.1 HRIEREH
St/ Cu FUAEAE M TR iy A A 25 4 19 ) i 4

bR, 8532 H R 48 R 40 0 B LR ARG T S &
PR SRR, M 1 < Si/Cu < 10 B 3 1S
7N T IRIR A A, 2 Se/Cu > 10 B, HE/R T
TR SRS AT R A S
A (E1.E6), THYBAR St/Cu i 0.40 ~
5.51(°F342.95) , hBsa L8 28 Sr/Cu 4 2. 24 ~
19. 89 (F-#48.90) , #4847 St/Cu 4 0. 51 ~
17. 84 (V34 7.56) , H & a 20 1 Bra s B
AR AR L A RE R R £ R0 2 AR

tion, CIA)VE R R BT P A1 A 1k 24 AR AR i
S —ANFERR Sl Rl F R E DU Y
B S R BT AT ARG R, ¥ 50 <
CIA <65 B AR T T M0 55 N A s5 WAL ; 2
65 < CIA <85 W fR3& T iRmE JBiE &0 R i
XL ;24 85 < CIA < 100 A, 103 T R 8 1)
SRS PSR ZURES . SRR 0 SR
I CIA TSR ER (R 1K 6) , PR A1
CIA/ T 95.1 ~97.2, h 48 -9 A 1Y CIA A+ T
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96.7 ~99.7, I"¥#4sa 51 CIA 4 F 78.8 ~81.7;
FEH T EB AR oA A R AR 2 S R GENE R
TREAF TR =4, BB AR 0 Ay ek 9 R e A 2 1
THEY, XWERH RV AR RS T iR
FURYIRARAE T, HL AR HRG8 08 118 <A b T B8 0 1 1 <
Rl R T I 0I5 A
4.2 mFRINEE

KRN, BT — e UR M E TR EA R
(RS v B D R [ A M 3R Ak 2 A7 R PR R, X 2
THURMCR T R 1Y LB B E F R R e s R AR £
FEP TRV TE B G ol 2R B 122 R, 7
A SCHFGE T B Sr/Ba V/Cr LK Ni/Co 255k
JUE ARSI Z I L0 IR 5 RIE
LES

Sr A1 Ba HATFHAL A fb 22 PR 5T, 0 Sr 19328 hg
J138T Ba; I, Y UTARY) 32 25 /K i it B, Ba B
Koy kA pUyERe T E W AR IR R LR
Sr/Ba > 1,1 kAR EE P UL A9 Sr/Ba < 0.6, 24
St/Bafir T 0.6 ~ 1 B, WF5 7 1 4k 8 AH B9 U0 AL 38
B SR F IR AR (E 1, B 6) R E
BRI U AR (ZKT72-35-H19) ) Sr/Ba > 1
IO, AT A RES Y St/Ba <1, H HA 1 A
AT AR St/Ba v T 0.6 ~ 1, RIIEH LXK
WUER - R AL AR DL B AR DR R ==, 0 IR ZE DAL AR
B H A B S B K B A

TEVTRRIREE 1 S8 A S 5 4 7 1T, KT 3%
W, YEEa LT ENNTURY H V/Cr <2 H
Ni/Co <5 B, 487~ HIE B T 41 XF & Ak 1 3 858 5 24
V/Cr >4.25 1 Ni/Co >7 B, $8 78 HAE il T A1 5 18

Sr/Cu
10

CIA St/B
%0 %5 1009 0]

JERYIREE 22 AR R IR 0 R (£ 1,8 6)
L EERA R LIS AP £ A E V/Cr
]90.18 ~2.15 (-5 1.41) \Ni/Co 5 0.04 ~ 1.34
(CF¥0.54) 1 B &AW V/Cr 24 5.50 ~
28.15(F-44 16.83) Ni/Co H} 0.47 ~11.07 (%
5.78) s BRI L0 IRFHA R LB L4
ERERER 072 B 8T AR X A B PR T
AR T 2 ) T I A X S A R

4.3 B YIECKIR

EA W W, Nb Ta Zr Hf 1 Th i E TR
DI K Ti JCELERALFEE 5k Fe bl o LA e E
AT, PR, 33 26 50 2K ] A9 A B HR (B R — oo &
i W S R B AR 0 R A 0 IR 7
ALHL ZR IR 0 IR B A R AT AR 4 A =
A Nb vs Ta . Zr vs Hf \Th vs Nb . TiO, vs Nb TiO, vs
Th F1 TiO, vs Hf B —JCAHSCHERIiF R , 7 M R 2H
AU HA R PR A AR AR S R X
B e A R AR R SR R R
eI e AR S RN T A SURT 8| DEA SN = oy =T
B REEF IR E0 IR S A R LA 8
TR A A AR BORIR, B S TN RS
T A=A BA BENRE LR,

J3—J7 1, LogNi 5 LogCr X 48 /RER 0711
SRV RLH B ok R By A Y g
FHERETIRFTHARZ PN FEHN3.4x107° ~
197.5x10°° Cr % 10 x 10°° ~ 410 x 10°°,
LogNi 5 LogCr [l (18 8) /g8 5 HUSH + 07 IR &
A R MBS B, R A AR R R
I AAE R R AL £ RV - Xy A2 R

a ViCr,
79 3 4 Rirco 30

L |

H2e[

H4o[—Al

Hoe| — Al —

H8e
HIl0e
H12e
H13e
Hl4 e
H15®

Hl7e Fe— Fe
_FC_
H19® Fe Fe Fel
Fe— Fe

Ko IHHEGUNGE L RS 5 E R BRI~ 28R i
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Fig. 7 The binary diagrams of trace elements in the Caijiaba baxute deposit
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