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Sedimentary characteristics of sedimentary bauxite and ore—bearing rock series
in corroded depression: A case study of the Houcao mining area in Zunyi

LIU Ping, LIAO You—chang, ZHANG Ya—jing

(No. 106 Geological Party, Bureau of Geology and Mineral Exploration and Development of Guizhou Province, Zunyi 563000,
Guizhou, China)

Abstract: There are many medium and small karst depressions, karst pits and karst ditches with varied morphology in the NE-SW
karst basin of the Houcao mining area in the middle of Zunyi bauxite belt. The bauxite—bearing rock series of Lower Carboniferous
Jiyjialu Formation was deposited in these corroded depressions. The sedimentary types were mainly debris flow—like deposition,
swamp deposition, peat bog deposition and flooding sheetflood deposition. Sediments of these sedimentary types were alternatively
deposited in multiple depositional cycles. This shows that the depositional environment changed repeatedly and periodically. Debris
flow deposit and flooding sheetflood deposit seem to have been the main sedimentary types in the bauxite mineralization process.

Bauxite orebodies were formed by flooding sheetflood deposition, called "mainstream planar orebodies", which constituted the main
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sedimentary type and covered all the corroded depressions in the mining area. After the formation of "mainstream planar orebodies",

the conversion of the original laterite weathering crust material to the sediments of bauxite ore—bearing rock series in Jiujialu

Formation drew to an end. The formation of bauxite—bearing rock series in corroded depressions was mainly affected by complex

continental deposition.

Key words: sedimentary bauxite; corroded depression; sedimentary characteristics; Houcao mining area; Zunyi
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Fig. 1 Distribution of main bauxite orebodies in the Houcao mining area in Zunyi(modified after references [3,4])
1—Exploration line and its serial number; 2—Orebody boundary; 3—Serial number of main bauxite orebody; 4—Low—iron bauxite orebody;
5—High—iron bauxite orebody; 6—Ore—intersecting drill hole and its serial number (most drill holes omitted);

7—Carbonaceous rock—intersecting drill hole and its serial number; 8—Trench and its serial number

15 B IE AL, — 3 Y8 ik
2 mEE BT S A R

FFE

25 MR WA T v, KB A I Bk S 4
AMRFEHENTAL, HRZz ) LA 2 O T 11 8 F 1K 2
2, 374k 2—a) I FE AT X DU SR B ) e R AR
T RS R R, 314k 242 174 sk BB
FERERES A  HSA R (K 2—b~d), LB &8
B REEATER IAERIEEE BRI

R T A s 45 2 il R R B R T R
HAT 5 R TR YRR, e — 20 Rt 1L,

TER JUER I L2 A A A F A (K 1~3£ 6),
G R, nTE BRI ILAES

(1) M5 HlA™ X At 2R o PO 48 B8R Bt (1) ZK4104
FI B 7 v A B VS B A ZK 5402, JUER A N B
A BTN B ARAR BN AR T R e
R (1 ZK6205) . F BT X AL AR B b P i
SRR TR (A = KR A S R BRI AT £
DAL ) 118 HE B DX ol DX, 3 DX i 7 50 S T A
A TCH 7 2 U2 L DR X R 2 B, 7850
N TERR S — R ST A R
PITTRIRE

() KW FTA I YT, S8R B b

http://geochina.cgs.gov.cn H1EHLT, 2016, 43(2)



H434% 2 XIPFAE OBV 0 R L&A R ARV i il A ORI —— D SR X 441 549
73 (2 834 95 3710 31 H/i
Q 8 3703 B nh QUl Ql & nm
T AT Y T OO O O O RO
HNENENENEREIEDDS NEnNErEEREREREAEAE
Lo e ENENERERENEERN
A — NEnEEELEEE
) 1 S WENEAE
T I N i IS
EOE
/% &
0 25
L 1
T
L 60
?leiso 3104 3108 3103 339 3112 BE 3!{|}|_31!2 sy (30 Q320 o
=10
+20
75 100 125m 30
QJS1 2411 3 2404 2416 QJao 2409 2403 2405 2402 2406 2401 2412 H/m
1 1 1 i 1 1 1 1 1 1
1 = — = — = —= 5 o o =
— L] = L — A — A & — .A\_—_\_,\_A—
\\ /-.‘—5—_—5_; K _: L = T G e ) |1
N 5 = N — Cif —
A/ I Y i I I I I L0
N ot _u:Ilﬂ\\\ i
m _]E_ 0 25 50 75 100 125m |4,
C L 1 i 'l i I}
Q444 1718 1711 1712 1720 1713 31714 1722 H/m
1 [l 0
L]
10
~20
- 30
- 40
4]
L 50

|C1J}'|1 IO.;]zH—Is I’il?{df s %6 IiH? HT|3 . 9“:0“1 13
F T e B A o B o (e

P2 JE R 1X.37(a) 31(b) . 24(c)  17(d) i Ar £ JUA OB T P (4 SCHR[3 1A R 255 Zh i)

I— LB AL 2— MR 3—2F R ARARERARER S L0 4—TFEIRER 107 5 —GRRIRER 107, 6— SR IRER 107 7— 4R 107 8—miiidn 1
W 9— WA 10— AR 05 LI—F AL 28 (B ), 12— iR o8 13—k 14— ek 15—2H lo—tmeko /2,
V7B T b 425 18—HE; 19—TU45; 20— =5 21— 1RG5 22— FL &G, 23—k e 55 24— M LAY L ROH A 2
Fig. 2 Sedimentary profile of Jiujialu Formation along exploration line 37(a), 31(b), 24(c), 17(d) in the Houcao mining area
(modified after references[3])
1-Jiujialu Formation; 2—Tongzi Formation; 3—Low—sulfur low—iron semi—earthy bauxite; 4—Clastic bauxite; S—Pisolitic bauxite; 6—Dense bauxite;
7—High—iron bauxite; 8—High—sulfur bauxite; 9—S-Al ores; 10—High—carbon bauxite; 11—Bauxitic clay rock (bauxitic rock); 12—Carbonaceous
bauxitic rock; 13—Aluminiferous; 14—Carbonaceous aluminiferous; 15—Clay rock; 16—Pyrite ore bed; 17—Carbonaceous clay rock; 18—Coal;
19—Shale; 20—Dolomite; 21—Serial number of bauxite orebody; 22—Drill hole and its serial number; 23—Shallow bored well and its serial number;
24—Measured and inferred bottom boundaries of Jiujialu Formation
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Table 1 Chemical constituents of rock and ore of Jiujialu Formation of ZK4104 in the Houcao mining area
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Table 2 Chemical constituents of rock and ore of Jiujialu Formation of ZK3705 in the Houcao mining area

‘ o 122 1851 %
A FEEE JERE/m PRSI A/S
Ale} SiOZ Fe;O; TS

Pyg WG LIk BRI EIOR 73 AT ) 8.60

Cyijj ST BUROR R SRR L8 ) 8.02 9 48.83 1222 24.40 0.24 4.00

(1258 m)  HE{ER A s 1.03 2 3543 24.54 25.62 0.08 1.44
AR TR 353 2 29.85 43.08 10.52 0.04 0.69

Oyt IR RO RN TR >20

T HESCHR (4] 1A A LR P 2R

RIEET X ZK3111 AP AMER ST ALERS

Table 3 Chemical constituents of rock and ore of Jiujialu Formation of ZK3111 in the Houcao mining area

AR %

AR (B0 ey JEEm FEaE A/S
AlLO; Si0, Fe,0; TS

Pg SR LA R s FE RO S AT ) >S5

Pal ST T 053

Cuji R SR e RS LG S 379 5 71.12 7.64 1.88 099 931

(1824 m) REELAE 1.65 2 45.86 3447 1.01 0.49 1.33
R OBE RS LR LY 323 4 38.67 3337 483 345 1.16
SR AR R R L 449 5 61.42 11.76 348 2.12 522
WA R R AR L 5.08 4 34.66 35.68 7.69 5.60 097

Oy K. WREEPRA 278 2 2026 49.00 10.34 554 041
Kb A G >10

TE: Y SCHR[3]H AT RN ALADIR I 2R ]

PSR AR A 0 s R B oA o ik, AER A B e SR e, W LR A £ e A
RO BT, @S ZRTRAIR"  RORIE, SUREAT R Z 6 2 255 A, Ui
IR IR B RVR P TR PRI . A TR IS

(3) e R Trh, FURERER B0 A X sl )8 A B B, L4 R Bk AT 2 i,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



H436 2 XIPFAE OBV 0 R L&A R ARV i il A ORI —— D SR X 441 551
R4 EEYV X ZK3 A RPAMEREYT ALFERS
Table 4 Chemical constituents of rock and ore of Jiujialu Formation of ZK313 in the Houcao mining area
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Table 5 Chemical constituents of rock and ore of Jiujialu Formation of ZK5402 in the Houcao mining area
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Table 6 Chemical constituents of rock and ore of Jiujialu Formation of ZK6205 in the Houcao mining area
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Fig.3 Sedimentary cross section of Jiujialu Formation along exploration line 9—10 in the Houcao mining area(modified after reference[3])
a—Sedimentary cross section of Jiujialu Formation of TC718—1006 in the Houcao mining area; b—Sedimentary cross section of Jiujialu Formation of
ZK905-1002 in the Houcao mining area; c—Plan view of exploration line 9-10 in the Houcao mining area
1—Jiujialu Formation; 2—Tongzi Formation; 3—Loushanguan Group; 4—Low—sulfur low—iron semi—earthy bauxite; S—High—iron bauxite; 6—High—
sulfur bauxite; 7—S—Al ores; 8—Clastic bauxite; 9—Bauxitic rock; 10—Aluminiferous; 11—Carbonaceous bauxitic rock; 12—Clay rock; 13—Pyrite ore
beds; 14—Illite shales; 15—Dolomite; 16—Serial number of bauxite orebody; 17—Drill hole and its serial number; 18—Trench and its serial number;
19—Measured and inferred bottom boundaries of Jiujialu Formation; 20— Transportation direction of metallogenic material
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Table 7 Chemical constituents of rock and ore of Jiujialu Formation of ZK905 in the Houcao mining area

HAE 153 1%

o2 FEEA JERE/m B A/S
ALO; SiO, Fe,05 TS
Q WRAL, WA >3
Cji(58.53 m) Ji [ (0 B 8 s 2 LR AR -L(7 507 4k) 2.69 3 74.71 5.07 234 0.07 14.74
BORIAF LS 0.90 1 2459 19.17 141 3.07 128
A R R S 151 2 63.39 5.07 329 0.97 12.50
IR Ry A T B AR L T 13.27 15 29.36 7.00 6.06 1.56 4.19
TR RIRAD & WA B L B (B2 2.50 3 1695 12.83 2259 17.85 132
IR BN SR L 231 3 57.53 11.99 8.96 1.50 4.80
Ry 005 o 2 LR R BT (20 5 4A) 267 3 70.49 3.03 6.39 0.84 2326
IR REBORTAD LA 243 3 40.32 3343 2.82 125 121
GRAOERPARG R O LR LB L2150k ) 1671 18 68.62 9.98 2.19 0.56 6.88
oY R SR I SR TN R 4.59 4 66.57 11.18 2.50 130 5.95
TR BN R LB (B )2 8.95 1 3139 37.28 11.02 8.49 0.84
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Table 8 Chemical constituents of rock and ore of Jiujialu Formation of ZK951 in the Houcao mining area
A g Wm0 H2I1% ASS
ALO; Si0, Fe,Os TS
Poq WO Rl L CRR G A7 40) >2
Cyj(53.62m) IR\ BRI 2 LORED 1077 50 1k) 9.87 11 72.15 5.60 3.13 0.02 12.88
TRHE, POR O ARTEBCFIREA L™ (7 S0 k) 1451 15 67.87 5.45 7.86 026 1245
RIS SR BCROIR TR R s R L™ 12.79 13 59.47 395 1925 0.08 15.06
TR SRR R 2 LR L 1.62 2 75.83 2.99 258 0.05 2536
IR T W0 L 141 2 40.83 3222 7.81 3.79 127
RIS TR NG e RER L 6.16 7 70.55 3.54 7.33 0.75 19.93
IR TR R AR S b n L 3.86 4 6521 5.95 8.39 4.77 10.96
PRI IR R R L 3.40 3 28.94 36.62 12.76 5.55 0.79
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Table 9 Chemical constituents of rock and ore of Jiujialu Formation of ZK1002 in the Houcao mining area

- \ " . e 2E B3 1%
e BE A T o PES F/m > A/S
A1203 Sio; F6203 TS
Pyg RO, T SRR e ) L >5
Cyj(7.68 m) IR OECEIREN A Hy3259  0.74 38.53 16.84 28.63 0.02 229
R EBER S L, SRET S0 Hy3260  0.65 52.01 9.80 22.89 0.14 531
R EBER S L, SRET S0 Hy3261  0.65 4591 13.29 25.87 0.06 345
R OSBRSS L, FRET S0 ) Hy3262 068 4681 13.20 2451 0.03 355
R OSBRSS L, FRET S0 ) Hy3263  1.01 41.05 15.84 28.64 0.05 2.59
WK RGBS Hy3264  0.63 35.85 2275 25.86 0.02 1.58
WK RGOS Hy3265  0.84 32.08 2826 25.12 0.02 1.14
IR KRB EFCEAR R AR A Hy3266  0.89 4214 19.14 22.67 0.09 220
WK RGOS Hy3267  0.82 3437 29.60 2224 0.04 1.16
IR KRB EFCEAR R AR A Hy3268  0.77 4130 18.45 2443 0.08 224
Oyt S E A B AR A 0L Hy3269  0.82 23.90 4432 13.56 0.01 0.54
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Fig. 4 Sedimentary lengthwise section of Jiujialu Formation along exploration line 9—9™ (karst ditches) in the Houcao mining area
1-Jiujialu Formation; 2—Tongzi Formation; 3—Loushanguan Group; 4—Low—sulfur low—iron semi—earthy bauxite; 5—Clastic bauxite; 6—High—iron

=

bauxite; 7—High—sulfur bauxite; 8—S—Al ores; 9—High—carbon bauxite; 10—Bauxitic rock; 11—Clay rock; 12—Clay rock and bauxitic rock
containing pyrite (pyrite ore beds); 13—Carbonaceous bauxitic rock; 14—Carbonaceous clay rock; 15—Coal; 16—Shale; 17—Dolomite; 18—Serial
number of bauxite orebody; 19—Drill hole and its serial number; 20—Shallow bored well and its serial number
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Table 10 Chemical constituents of rock and ore of Jiujialu Formation of ZK965 in the Houcao mining area
IR LR Fjm PR I % AsS
ALO; Si0, Fe,05 TS

Pyg TR IR, TR O R (L >4

Cyj(118.14m)  ROF L 127 1 29.86 3833 7.01 0.04 0.78
IRy RO LR LT SH7K) 6.87 8 7143 6.85 3.72 0.03 1043
KESR L 2.83 3 45.67 3416 3.51 0.03 1.34
K REFOF L 531 5 34.92 43.74 7.71 0.04 0.80
B R F L 1.02 1 27.75 35.85 9.65 7.28 0.77
IR OFH; L 0.49 1 35.88 44.17 1.04 0.07 0.81
IRV B 2 LORES 714 507 1k) 3.30 3 71.86 8.26 213 0.08 8.70
PR TR L 1.01 2 4227 2434 249 196 1.74
PRI 5 R b AR LA 311 3 7378 3.74 1.95 1.05 19.73
FRADBURIR R m B AR 3.19 4 4727 19.37 222 2.79 244
IR SRR PR T e B A0 L™ 10.15 11 66.64 6.03 3.56 292 11.05
IR U L 1.84 2 4551 30.11 1.90 1.67 1.51
RO R SR R B A 8.89 8 63.14 9.42 537 439 6.70
IR L TEE LB )) 8.56 9 2470 18.67 7.89 9.39 132
B OBCEARB 1.04 2 4274 19.64 12.39 9.98 218
RIS IR B L™ 15.30 14 67.99 6.78 433 338 10.03
RO LA 0.95 1 4275 37.93 0.62 0.47 1.13
BRI i (15 ) 5.79 6 76.85 3.16 1.13 088 2432
BRI 1A 1.46 2 47.63 29.53 125 1.20 161
PRI T e R e L 247 3 71.63 7.90 1.79 1.34 9.07
PR TR 215 2 4576 2871 143 157 1.59
IR AR ARE T s b4 0.88 1 64.93 11.08 403 3.07 5.86
IR A IR L TR L 4.82 4 3734 3336 545 4.63 1.12
TRy HRIRAD S E NS i A L A(16 S k)  6.00 5 75.19 318 125 109 2364
REER LS 1.11 1 42.79 34.44 0.95 0.94 1.24
TR VRIRAD RS B AR L 8.25 8 76.66 1.94 185 135 39.52
Ry IR O RPREE L7 S0 1) 9.43 11 67.57 13.34 0.41 021 5.07
RO LA 0.65 1 4416 28.66 4.00 333 1.54
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Fig 5 Schematic diagram of sedimentary lengthwise section of Jiujialu Formation of corroded and erosion depressions in the Houcao
mining area(modified after references[3,4])
1—Lower Carboniferous Jiujialu Formation; 2—Lower Ordovician Meitan Formation; 3—Honghuayuan Formation; 4—Tongzi Formation;
5—Middle—Upper Cambrian Loushanguan Group; 6—Low—iron bauxite (flooding sheetflood deposit); 7—High—iron bauxite (flooding sheetflood
deposit); 8—Clastic bauxite and bauxitic rock (debris flow deposit); 9—Clay rock and ferruginous clay rock by swamp deposit;
10— Coal, carbonaceous clay rock, carbonaceous bauxitic rock and high—carbon bauxitic rock; 11—Illite shales; 12—Limestone; 13—Dolomite;
14—Corroded and erosion depressions; 15—Serial number of bauxite orebody; 16—Laterite weathering crust containing gibbsite;
17—Transportation direction of metallogenic material; 18—Exploration line and its serial number; 19—Surface blank area (ore body eroded)
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Table 11 Maturity comparison of bauxite with different geneses in the Houcao mining area
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Fig. 6 The vertical infilling sequence and depositional environment of Jiujialu Formation in corroded depression in the Houcao
mining area(modified after references[3,4])
1—Massive clay—powder crystal structure semi—earthy bauxite containing sand and rubble — flooding sheetflood deposit; 2—Massive pelitic structure
clay rock and bauxitic rock containing silty sand, sand and rubble — flooding sheetflood deposit; 3—Massive clastic bauxite containing sand and
rubble — debris flow—like deposit; 4—Massive pelitic structure clay rock, bauxitic rock and dense bauxite containing silty sand, sand — swamp
deposit; S—Massive coal, carbonaceous clay rock, carbonaceous bauxitic rock — peat bog deposit; 6—Massive clastic carbonaceous bauxite, bauxitic
rock — debris flow—like washed to peat bog deposit; 7—Serial number of bauxite orebody; 8—Serial number of drill hole
(see Fig. 1 for plan view of location of drill holes)
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Fig. 7 Sketch of Hejiacao pit in the Houcao mining area in

Zunyi
1-Pisolitic bauxite; 2—Clay rock; 3—Coal seam containing framboidal
pyrite; 4—Carbonaceous clay rock; 5S—Conglomerate (the composition
of the gravel is bauxite); 6—Dense bauxite
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Table 12 Average content of bauxite (30 pieces) chemical composition in the Houcao mining area
ESAL2 1053 1%

$43E B2

A/S
AlLO; SiO, Fe,04 TiO, TS LOI K,0O Na,O CaO MgO
65.63 11.26 3.88 291 0.26 13.40 2.08 0.025 0.13 0.17 5.83
i Tn %10
Ga Cr 7r Li Ba Sr Nb Ta Ge RE,04 Zr/Cr
135 412 640 73 131 103 58 4 4 394 1.55
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Table 13 Average content of chemical composition of bauxite and clay rock in Houcao mining area

W25y FLRE LA 320 LA 60 1 AR 38 FiLer 35t
ALO3/% 73.81 62.36 51.75 32.74
Si0x/% 5.13 11.98 929 35.67
Fe,03/% 1.85 6.17 2288 10.26
TS/% 0.32 1.64 0.57 327
K20/% 0.94 2.11 0.18 551
Ga/10° 139.81 119.77 94.18 51.09
Li/10° 2822 110.93 151.05 229.74
RE,05/10° 393 .44 366.17 260.00 490.20
ALO/SIO, 14.39 521 5.57 0.92

TE: S HuA™ 5 106 HuBTRBAJS R IXAIAN BT X BB o 2 doRER L S oA T IX Bt
B 8 E T IX 36 MHRERARARL AR L5 12 PR Rk 8 ™ 12 PR AR S 2 kR L
ST DX 13 S ARRB A AT X 25 PR B b B SR D 27 PR A S 8 R R B
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R A A SR A DI G . FER A,
PR H S ALO 2 IEAM K, 1115 Si0, K0 7t
FHIAE(ER 15),

(5) 5 L REO:(Fii + A b9 i) & 3 48
2 AR, Hf s L 100x10°F 1130%10°°,
REO; 5 HiAlh Al 1 43 19 5¢ R AR AW b, 7258+~
Hgh 7, S8R WAT AT A SEE( 14~15),

CRATITAR, AT AR KRl KR TR B
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KT 45%(5R & 1M 23.8%), DS R i 4
FRIEBARA™, LR, SRR DU AR

TR BITE B, B 5 2538 B B 2 2 R Ah, a8 b 40
[T R AR A MR . R
R RN R G REE R . S5y X 5
ACRAT el 7 DX A T8 3 bt 3o b e A 38 Y A DO A
Ho (S W SCHk[14] 2 2 ] 3), AR XA LR T 45
T ET AR EERSMERE AR
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TIRIREIMZELE
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(1) J5 Al 5 22— 1> NE % &5, SW ARSI 1
W el . REFER A sk A SC R, JERI T
BRBE G VAT L (O m) A T | LIARFE 20 (Coh) K
FAEEL (O = A e R DU, &1 T a4k
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Table 14 Correlative coefficient matrix of chemical composition of bauxite (60 pieces)

ALO; Si0, K,0 Ga Li RE,0;
AlLO5 1
SiO, -0.762 1
Fe,0O;  -0.585  -0.051
TS -0312  -0.114
K,O -0.567 0.941 1
Ga 0.720 -0.638 -0.560 1
Li -0.581  -0.600 0443  -0332 1
RE,O; -0.045  0.199 0269  -0.120  0.134 1
R15 FLEGCSHHUFRIEX REER
Table 15 Correlative coefficient matrix of chemical composition of clay rock (35 pieces)
AlLO3 SiO, TS K,O Ga Li RE,O3
AlLO3 1
Si0, 0.153 1
Fe,03 -0.231 -0.694 1
TS -0.752 -0.194 0.253 1
K,O -0.197 0.445 -0.346 0.201 1
Ga 0.595 -0.407 0317 -0.466 -0.405 1
Li 0.594 -0.088 -0.302 -0.424 -0.341 0.256 1
RE,0; -0.051 0.239 -0.203 -0.105 0.196 -0.134 0.071 1

TR R okt DX A58 P ek e b
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