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XA FEEA 32.7 ~26 {ZFEZ A R /R
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abwe Craton) A B 5 I % Ji 59 bR ¢ 8 1 307 ( Limpo-
po Belt) (Carney et al. ,1994 ;Green et al. ,1997) (A
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a0 L. HIREFE KAMRLARDE FLEE
BARDE A M E ERZEHR, KEZAZE
BRE . ZHLEH SRR 930m,

Moeng 24 : H—FE LR N LRI H)Z , 5 Seleka
HEGEM, TRAZCIRNALEE SRS,
H ERMLAATUSE; H a8 i BN B0 5 4k 1 ik
RIKEABRR T RME; EHAMABTEZ . &
Ho = 4B R 335m,

[¥cfa B #912012 - 10 -21; [f&IT H#§ 12013 - 04 - 10; [ REHIE 1 HH .

[EE€TE ] ES 7 JTH KB 250 H (45 :10145A031) B Bj

[E—1EFTHRAKN (1983 4F - ), 5 ,2005 4R Fop WAL K2 (U5 3R L2400, e TR, TRE, N NS bR 7™ 2

TAE. E-mail:270572749@ qq. com,

777



5 5 B R

2013 4

A%

1 EREET KR EE
Fig.1 Simplified geological map of the Moeng manganese deposit in Botswana
1 - LKA WK A ;2 — Seleka 41 ;3 — Moeng 4 ;4 — Tswapong 41 ;5 — Lotsane #41 ;6 — 45 %" 2 K& %i 5 ;7 — Wi JZ ;8 — Lechana W% ;9
- WRE B SO - R FR SR ;@ - HE A FH 5 hE ;O - ARBEPE S ;@ - BB K © - R BiRH

1 - basal gneiss; 2 — Seleka Formation; 3 — Moeng Formation; 4 — Tswapong Formation; 5 — Lotsane Formation; 6 — numbered min-

eralization layer; 7 — faults; 8 — Lechana fracture; 9 — numbered exploratory line; (D — Kaapvaal craton ;@ — Zimbabwe craton ; @)

— Limpopo belt; @ — Moeng manganese deposit;® — Kalahari manganese ore field
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Fig.2 Comprehensive stratigraphic column of
manganese-bearing rock sequence
L -850 252 - BR5 53 - AR 4 - S - TUE
1 — manganese layer; 2 — conglomerate ;

3 - quartz sandstone; 4 — siltstone; 5 — shale

(1) &8&IE B E K FREET, RHE
FHESRA (A5 14% ) , T H#RJE 1 ~40em B 55 R
B I A B AR R, B 20m 19 gk A i
EMBLRETRE

(2) 1 SEHEZE:- NE3 ~6m HEEHEEERA (A
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(3) AEE, ERIE MDA K ZH
MR ARE, I RHLE 1 ~40em 9 5
WHEEELENFED R, F=NERRE
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(5) ARWE, REKRNE WD E . EEEY
BhZERALIEE 1 ~40em fY 5B T BB 35 A4 19 IR
T2 K FEEMZEZEIREE .

(6) JRBRE AL T IRHLRAEIGES , & MK HiES:
RE, BRIURTERAIKEZ L. BA G 70% ~
80% , 2N AR AEMBBAKSE,

R & B, ERAAE =AA0R 7 10 B 2
DA R B Z Wi BE 10 ~20m B9/NWTE (B 1) 6

3 FEH R
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HISEREZ(E1.3),
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Fig.3 Geological profile of the exploratory line 1 of the Moeng manganese deposit
1 - 502 K45 ;2 — Seleka 41 )2

1 — numbered manganese layer; 2 — Seleka formation

4 FHREHHUER
Fig.4 Photos showing texture and structure of ores from the Moeng manganese deposit
a— H/MLIA B ST b - BORBKBREE D 5 ¢ - RBCRIE R BEERH™ (Ps)  BE4EA™ 5 35% , BIAA Y N A 3K,
HALR AL (BARE) 5d - 2HRH RS R ELED (Ps) ,BEERT" 5 70% , BT YR A 3% (BRE)

a — manganese oxide ore with small holes;b — massive manganese silicate ore ;¢ — colloform psilomelane (Ps), with Ps’ content be-

ing 35% and the transparent part being quartz ( plane-polarized light) ;d — zoned psilomelane (Ps), with its content being 70%

and the transparent part being quartz ( plane-polarized light)

F B - P SR HBRE I SR S W . IR EERIORE S5 OR & | L IRR A i (]
WS (E 4 - d) , Eal WKL Imm ZHB AR 4-a) JZREE . BOREE LB - BRI EH
B, R BB /RIE AT I 5 ~ 10mm By &8k A (B4 -c) MKRIE

780



a4

SR RISE R TUAN SR AR 07 PR 0 B 4 AE B A

BRERED A 45 B AR R & - AR
B - APROBLIE 454 26 o B U — 40 B DL — PN T
JBEEH RV - 45 SRR A - R R G
s Hy i EZ PR (B 4 -b) , RE R LR
K4
3.2.3 BART YR

FAEY A (B4 -cd) 0 AT Y EZENEN
B KNS, 7 X T3 i ik R A KT
RET Y EZ MO FKT ,DRBKT BB,
ERA,URETYHERIA A,
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Table 1 Phase analysis results of manganese ores

i
HR

KiE +
¥4

£ 3k

Jdo B

Bl 3 B ERE BE

wm  GR(%) 2446 3.9 0.12 2.85 31.39
wx2
WY N k4% (%) 77.92 12.62 0.38 9.08 100.00

B HE(%) 25.84 1.30 0.03 0.51 27.68
WX3
WA HHER(%) 93.35 4.70 0.11 1.84 100.00

T« R A G B R R R R R 0 S B SR, I [
2012.02.27,

3.2, HoiFmy

XN AUy AN EALRERT A,
Mn & B7EE 1) BB AT E . XX 300 -5
Ao HrEE G4 R 878 ,Mn 5 TFe Mn 5 SiO,
ERMEXRER, Mo 5P EEMXRR, 20 X4
T A A S WK 2,

MNEHFATLLE ), I RET A ¥ K8 & 24
A, REREE B A (CaO + Mg0)/(Si0, + ALO,) K
0.1, BRMEMED A . WREAME SHETRRET A
AL B BT — 2 B AR AR BB/ R R AT R R Bk A

4 FRHEHE
4.1 RRHEES

DX P AL A 2t )= AR — 1 Wy R4 ol G [ A
H1 (Key,1979) , J& 3 50 ¥ ¥ Fili B U0 B30 355, FCAK 908
A (1) DABIRAE A 3 JZ A B A PERRAE K 43 A
HS WA FEOH A -G (2) JRERE B
FRAESE N T —Fh iR AE AR R MR 3R 35 5 (3) FEX & 4
BREERAET EETRRRBRESA (R
14% ) , @7 T EIBTIBIAEE B RHE 5 (4) DABLIEE 59
ARHBURRB AR N T, B8 T KIE B
TR HRE; (5) & 52 K BT /= B A R E
KFREMZEREO AT UL — LR EFE K
TRBRBUR KWL S E R B R T Bk TR
ST R RRAE (88545, 1987 ;2802255 ,2010) o

KB AT A N AR EMBGAIE, 5K
FE UM RE B A TR AR B A — B, E A X Bm AL
TR A R R A A B ER K Ao TR, A oL fil B
A ULARY AR T BE SR B IR DUAR RE RO R ph 4,
TE [ifi Mo XA Y, i A 4% 5 10 SS0BEIR B9 W A9 T 5K

EBMYENBEHROERERIEAT, RIBKX
A i S ULAR W) , £ 45 ) 46 U AR AY B R, 5 2 A9 4
B E, KR E—EE R EERER. & T
WBRZETENEM, FE#E 28 SRR
e T PRHOT , PR R SR VD TR B — R UL T R, T AR
JEJZ RS BRENEY 2. mRERLUAR
B XA, KA T Y AR R 8 O £ B RS kR
B B A7 7E (B R A 35 B /NBR A S R S AR AR
Y 2 2B 45 47 AR I 34 U B 3 P ik a2 UL AR 77
TEo TE&HLA R TR B BRAE = T B R X Al R
R &5 T RAR Y TUa i e LA R 58D i
BB 364 1Y 8 Bk S JZ U B D RO ik 3 2 [R] Bk Pk B9
(XUE 3R, 1980 ; WA AN 55, 1995 s R =R, 1997) o

P B DL B AR SR T 2 B9 77 7R T BEASR
T RASULERBE [, Ui B 2% X A7 76 ¥ > UL AR 2R 358 4 1

N ke S
W W) B A A JERE B T3 e B AR
:2 HTAUREASEER
Table 2 Chemical components of manganese ores
el 124 5y %
HAAKR Mn Fe P Si0, Ca0 MgO Al 0, e ik Mn/Fe P/Mn
AT A 24.03 11.21 0.066 38.52 / / / / 2.55 0.003
MR A 20.28 10.71 0.060 38.47 2.8 1.43 2.09 9.97 2.25 0.003
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AR, LA E WA B B 3 R K B 5 B A9 4
YR B IR o3 A SR AR AL, 35 U B X338 R R Y
FrE HERERARRRE. R TIRKRRET
AFELCREREY Y, Bt — P U T X R
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WY REF EHRIE, B TRRET YR
WY WIEHRRMT 5 EACH L, R KoL R
D A 2P EL. B MO E R TR
BA LA B RIE UL T R E AR NFE. &
JE A 15 55 L339 1o — B AR R R R R, M
B2 RE B A A AC R B T R4 B0 A% 1R, i1 A i
200m 37 B A9 B4 L & PR AL IR 15 B9 S AL
AU T XA R. B =T R R
A R P AL K R Fr TR UL R A AL
bk U A A
4.3 BRAERX XA

PR BIE S FETE SR AR E T R E
il B B, AT T AR T AR A, 8 B Bl A AR A
LR b J2 32 2% 43 B9 7 AR 4

i IR [ i 0 1B — o LA 2% 0 MG A Y T S
18 B, WA IR 1R 18 K PR I 1) RF 22 75 E M

20 SR T TR A5 v R B A B W /K VR, 7EE LAY Eh -
pH ¥R5E o, 4 BT i LABRBR B W 19 O7 R UL JE T
Ko JEEEYRBNERRNIERT , & & VTR Y 8
RS BRE , I PO W WX W E 2= AL T R
0 S BT s 2t P B 5 TR B — AR LA

TEX A FAE R T, DI mRET Y (22
W) SV R Y Si0, R A4 28 iR ML, A4 B
RIRERREET ) (WSS RERR ) o TEREEALH B, e
RILGEHRORRE ERET W ZENENR
WY 5 KEAY (CNEIT BET K& ) , IR
FAERERD 2, /0 B B 7K o 0 2 R A9
)= # o AR AT XU

SRR, B INAIZ KR AR R R RET
PURRAVERD IR, MR R TR “ R R 2L A AL
PR, IR Bl 08 R B9 B A SR, BT JR i DA A
G 20 ok 43 A, DR AS BB AR K U8 B SR AL R IR
4.4 5Ffug 2 (Kalahari) S5 HXfLE

R B HATC M fG e bR KBRS H A7
FHAEEEH VR 7 12 700km 4b (& 1), J8 i dE3E
N E T4 & 2 (Kuruman) X . B4 HET
AREEN 136 2, G FET A RERER 70%
PAE (ULRHTAE,1995) o EHF B LHERRED KT
ZERGEY B3 (R 3) R, ZREET K
TEJRH T 5 A A PRAFAE 25 AR oy o B AR AE

R3 RBRT KRS FHWMEBEGT BXEER

Table 3 Comparison of the Moeng manganese deposit with the Kalahari manganese ore field
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HRICE A
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Geological Features and Genesis of the Moeng Manganese Ore Deposit in Botswana

ZHU Yong-gang'?, SHAO Yong-jun', LI Lang-tian®, YANG Yi-hua’, WU Ji-bing’
(1. School of Geoscience and Info-physics, Central South University, Changsha ,Hunan 410083 ;
2. Central South Geo-exploration Institute of China Metallurgical Geology Bureau, Wuhan ,Hubei 430081)

Abstract : The Moeng manganese ore deposit in Botswana, formed in Proterozoic Era, is closely associated with iron-bearing formation. Based on the
regional geological background and geological features, this paper analyses the lithofacies palaeogeography of this area, and suggests that this manganese
ore deposit was formed in a continental shelf deposit environment. Accordingly, a genetic model is established for this ore deposit, and a view of point is
proposed that it is a neritic sedimentary metamorphic manganese deposit. The comparison between the Moeng manganese ore deposit and the Kalahari man-
ganese ore field, the largest in the world, shows that these two manganese ore deposits have similarities in metallogenic background, metallogenic age, ore
deposit features, lithofacies palaeogeography, and epigenetic modification. It is thus concluded that the Moeng manganese deposit has a potential of search
for manganese ore to become a large-scale mine.

Key words:Botswana, Moeng manganese deposit, geological features, lithofacies palaeogeography, genetic model
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