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Abstract:This paper is the result of mineral exploration engineering.

[Objective|Manganese ore resources abundant in Africa, where the 310 Mt reserves and 660 Mt resources rank first in the world.
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Enhance research and awareness of manganese deposits in Africa,lt has important guiding significance for promoting the
prospecting of manganese ore in my country.[Methods]Through the dissection of typical deposits in important metallogenic belts,
the genetic types and geological characteristics of manganese deposits in Africa are summarized.[Results]Manganese ore types in
Africa are diverse, such precambrian banded iron formation (BIF) type, marine sedimentary type, continental (delta— lacustrine)
sedimentary type, magmatic hydrothermal type etc., Among them, the precambrian banded iron formation (BIF) type and marine
sedimentary type are the most important.[Conclusions]Manganese deposits are characterized by large deposits (mainly large and
super large), high grade (30%—50%), and relatively concentrated distribution. The manganese—forming age of manganese deposits
is earlier, mainly in the Precambrian;Most manganese deposits suffer eluviation weathering supergene processes from 2.0 Ga

unconformity erosionand Cenozoic.

Key words: manganese deposits; genetic types; geological characteristics; genetic mechanism; geological survey engineering; Africa
Highlights : The precambrian banded iron formation (BIF) type and marine sedimentary type are the most importantin Africa; Large—
scale, high— grade manganese deposits suffer eluviation weathering supergene processes from 2.0 Ga unconformity
erosionandCenozoic.
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Fig.1 Distribution map of main manganese deposits in Africa
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41 FEFIEFHIMG E— K HT 5 D B & (Kalahari-

Postmasburg) $&% H

B AE R Prms B — ik 0 RF 5 i 2% (Kalahari—
Postmasburg) J& - i KAGELH 1, 5 2Bk
(9 70% A L, @ BRER A A1 fif 1 1) 25% (Cannon et al.,
2017) i FREAEILF S . B —AmdtEr , K
ik 150 km 9 56 8747, DN g FR 09 I 00T o ) O £
(Postmasburg) £ 4t 1) = $7 i B (Kalahari) , [ f2
292331 kn®, AR B YRS S BT I, LB
[ 5 2 (Kuruman) Hb X FR R R0 g BT, P
AR 45 km (& 2) .

4.1.1 F3i»5 2 (Kalahari) 454 W

KPS B AT R AR A2
(Kuruman) F§ 4629 60 km &b , 7 FH 43 PG 5% 15 km, 7§
b 35 km, B F R $7 05 B (Kalahari) | ] SC [#] /K
(Avontuur) 8 %F (Leinster) | >% % (Langdon ) F12&
PR (Hotazel) S5 IRZH L (B12) o

AR AE AR B K S — oo A E = R
(Transvaal) & #f L &8 09 ¥ B FF & Hr £&
(Postmasburg) #f 1% 8 35 £ /R (Hotazel ) 21 1% 8 it i
(BIF) N (Tsikos and Moore, 1998; Cairncross and
Beukes, 2013) ,HH I . T =225 FHZEHEW
A ZAN, FE RIEAA 45 m, | EE )
B AULKE, R al JEiA 32 m(K2) .

KA B H R Z WA R TR B L
IR—WE IR AR U, S50 IR B2 R . 2 80H
PCPATIY | 8 2R ER 2 A/ NE B iR
Fa R, 455 AR € L 68 BT R R Eh 45 4% 5 2%tk
HEZ M s ok

BV IR (Hotazel) 41 1) = )2 560 7= F =18
AHUTRRE [0 v, 7652 0 THER AR A R 58k
ok [ A B AR R R SR R B AR e R
(Gutzmer and Beukes, 1996a; Tsikos and Moore,
1997) o FER—JRE RN, FO o h BBy (F
Mn 50%~58% ) HYFR BTIRJE v , & RS T il R
J8 (EA% 2~5 mm) , i R &L B 7 m A1 5 H oAt )
b CRWE R E R R R AR BT A e R R e
B (38%~46% ) , T Kt (0 SR 50 7 A/
BRIE (EAE <2 mm) , 555 W A8 ol 3 AH S 5m (>
8% ) IR BB AR~ 1 = A VR A, PR AR B
B RS A o A UTRRBE IR B T AR DT

FRURFAE AN S i R A 25, i & DLt e
AR, SR DIkIREL A 0k )E 2B BT IR AR
o FAZNIMBEY B oA TR A R
AR Y & R L B RS
AR ACARXT N, T 2E ) 3R o

FERPIGET IR REAEIF A IR
(Gutzmer and Beukes, 1996a) :

(1) 5 48777 (Mamatwan ) 5 ; 25 %% 30%~38.5%
AR b A S AE DU A, B 1 2 A B 45 B o —
9 SRR LR, O R R s VR T A
AR AT i B AR A7 o

(2) 5 ZE/K W (Wessels) 8 : 5 42%~60% 1) 751
s DA, R IRIRER RV A, FE RS
BT AR RN R A MR AR BT SR AR,
T 52 W J22 52 M 1) R 3 AR A B A, B b AN
ittt 1 3% I ZEAUE™ A 7E 5 ZE /R B (Wessels) L &L
Z FLT (Nchwaning) K | 22 %F (Langdon ) FIE 5
/R (Hotaze) & IRERAT K 3N .,

(3) iR F R A B 40%~42% ,
TR IR L, 2 R B B ALY R R R, A
SV Y 1%, S 5 B8 J7 (Mamatwan ) BTG (2 8”
A7 YRR R A SR R B AR T, T R
WIRKRGEE . FAEMAE Ar-ArEFERI, HiEZ
3YcsmZIRALAE T, 70 30l K A= 76 24 42 Ma i \25~10
Ma M %7 5 Ma #j (Gutzmer et al., 2012; Cairncross
and Beukes, 2013 ),

4.1.2 J% B4 I 2728 (Postmasburg ) 454 &

P 3Ry S B B R H A T R AR AL T4 vE
BB, R B — R S B R A Y R B, HAE
HEFEH (Sishen) , B 2 P HTHE 5 B £2 (Postmasburg)
INIEIFEF 50~60 km , ZK P4 5224 30 km, FEAEH TR
A Gloucester . Lohatlha Bishop % (512, [§13) .

P R S 3 R R i AR O TR P BL S
Ko W, KBRS Z XA ER 42 5K &
(Maremane) 5 A7 ¢, M0 R A T+ &
(Transvaal) #8 B Il 3% (Ghaap) #F 2K 01 /R K 22 1&
(Campbellrand) YF. #f 1 1 2 %4 F1 BT 3 Eb AR 4 7R
(Asbesheuwels ) I 19 % 2k & ik H (2.15~2.64 Ga)
(Holland and Beukes, 1990 ; % #t{&45, 2014a,b) .
28 0y IR 2 (Maremane ) 5 [ , Il 45 5 BT BR LA H &
BARE A PO SR A (K13) , HIE s M5t 15
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Fig.2 Regional map of the Transvaal supergroup in Griqualand west showing the distribution of the Kalahari manganese field and
Black Ridge thrust fault (a) and schematic diagram indicating lateral of the Kalahari manganese field (b) (after Cairncross and
Beukes, 2013)
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Gutzmer and Beukes, 1996b; Cairncross et al.,1997)
Fig.3 Geological map of the Maremane dome(a), schematic N—S cross section(b), Karst—hosted Postmasburg manganese deposits
along the Eastern Belt (Manganore area) (c), and Western Belt (Lohatlha area) (d)
Note in (d) that Sishen—type high—grade BIF—hosted hematite iron deposits overlie the manganese deposits of the Eastern Belt below the
unconformity at the base of the ~ 2.0 Ga Gamagara/Mapedi red bed succession (modified from Gutzmer and Beukes, 1996b; Cairncross et al., 1997)
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(Gutzmer and Beukes, 1996b)

U 3R I W7 BR AR T A AR P R 2 R Y
WA — TN RE BV A, KB EAR A RS A
0 SR A A 1 ¥ B9 63 A R (Wolhaarkop £ ik
)7 (K 3a.b) (Gutzmer and Beukes, 1996b) , 3= 2
AT YA BEY B A RS,
WAL, — R > 40% , ik 2 8%, B
TAUH 0.02%, WKW Y F LN REA )5 o) —Fh
PR A, LB SR JZIRE T T8 W A%
AR A9 BT, Z AN A DK Gamagara 2 (2
2.0 Ga) £L 2 5 T AR 08 K v B3¢ DR #% =2 1l
(Campbellrand) V. #f H = & 40 b 77 2k (& 3a.b)
(Gutzmer and Beukes, 1996b) , FZA4" {10 Y& ik
AT, OB R A SRR R R
MR A SORERER A, 0 A b A AR, — R &
30%Zi At P R AR LA T R A B AR A
PRS0 103 (Gutzmer and Beukes, 1996b) ,
H7E 5K & (Maremane ) 5 [ [ b 5B Fl R #8340 201
R,

4.2 HiniE 3 AR PR HT 4E R I (Francevillian ) $&%

Jins& df BA PG 3 4E A3V (Francevillian ) 56 47 Hy /2
| P | 2B 3 E Ay S R i 7 R 7 N s VA
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T, Be R R 52235 (Moanda) 5647 X, #i1 A TH A I
B R R AR R, L BT IR B G 5.0 2t
(Swindell, 2015) . H fis — £& 5 J5 , 41 Bafoula,
Masssengo . Yeye . Franceville 1 Okondja 55t A 4 )"
PR3 A L 4) AR B ABE AH X 88/ | b o B4R
(Gauthier—Lafaye and Weber, 2003 ) ; &5 J& X 56 57 IR
i 7w ( & 4b, & 5) Z [8] j& — 2 119 (Nicolas et al.,
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S iy BT 1) B s 3/ K i (Mokta/Grand Lahou) il
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Wi s
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Fig.4 Simplified geological map of the Francevillian succession in Gabon(a) and cross section of the Bangombe plateau near
Moanda (b) (after Nicolas et al.,2016)

FRAP AR B R AR Sk AR e R Sk A L A D A
B PR T AR <15 e AR B S8 B )1 Bl 4 kAR T
N (Baratoux et al.,2011) . A RWNAY KA FEA
DLVBEER T 32 19 CBLIEE X LU 5 RS B PR 4 2 ik
L= 4) A AR S i ok 32 09 (R RSl k1l
F—gerpbE Joleg ) s (B 6) , E B 5 A /D)

WFs kA )2

PR AN R & — R AN 59K, FE R A
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1Y) (Baratoux et al., 2011) . HbJZ 27 FIHCS P4 4 1% 81
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Fig.5 Schematic diagram of the palacogeographic section of the Francevillian sub—basin and the location of the manganese deposit
in Gabon (after Gauthier—Lafaye and Weber, 2003)
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Ga, X3 ERET , JT A2 #1176 2.0~1.9 Ga, JE AL
T b ) A b E 1) SR 2 (& 6) (Baratoux et
al., 2011),

Baratoux et al.(2011)1\ A, LA 4 ( Birimian ) 7
FRERW W 0 R AE IR A58 T I B - el
(1) 55 (Nsuta) BT B4R PRI 55 1 78 1) 6
BRI IO G S LTS A E R A1 A %
(& 7) 5 BRI FU AR SN R AR IR, Qs g
B/ K P (Mokta/Grand Lahou) . 3 /R (Kiere ) Fl13H
F (Tambdo ) &4 PR AT ) 5 K 5 K LA s A
Ko I, HOA A IZHIX 2/ DA7AE A 3250 4
I, (AN HEBR A A — 1 5 R 2 b v [ I 1
AT R, R A RS2 A R

T A AT IR L3R R A SE A AL A AR S
H DA AR R (2B 2R ) A B, Frh A
WRBR S B A7 A & N 20%~30% (&1 7) . B4R
A4 B A JEE 8 di K AT 3K 70 m, TE R OE HBIE L A
(Swindell, 2015) , " 1 fi i 55 , ¥ Mn 45%~50% , J5T
Hi AR HICHR AR HOR B2 R A KR, 38

Mn E ALY PR, AR SR A AR PR R
FNTEY . TEAREMAZ ERE S RS
A W5 (Swindell, 2015) , 4B ST H B
SRR A AR R LT 2 5, H AR v R R B
kA R B i 40 [, (75 Ak 1) 55 )2 2 B 1
(EI7) o ZHREJE W A1 (BRR TR/ NER AT 2 ey A
NN 25 ) BRI & LU 2 iR k&
(7). A5 28R R R — A0 4 / (FR
/> 10~20 Mt) ,Mn / Fe Hii o

RT3 (Nsuta) Hi X S5 M2 ATz, F29
DX 35§ PG 3 0 % SR A, NE—SW S ] , K3t 300 km, 5™
A5 BE i Y ) A A L ik PR B 1A R 30~40 m
(Miicke et al.,1999) , 55 4i0k7 8 0 it v B2, A
TR IR A8, 75 JoT 0 it ke PR 6 38 K 48 %) 248 B IR s, L
J2R HORA 1 (Nyame et al.,2003) . FE T A0
YRR S Am A oA ST ). fE2
B R R B A & R X A A 7R
T AZ IR AR B B TR R B TR sk ORLRE ) ARy
SRR A, JLRH A E L AR TR
i A7 75 (Nyame, 1998; Nyame et al., 2003 ; Tetteh,
2010),
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Fig.6 Simplified geological map of the Birimian succession in West Africa (after Baratoux et al., 2011)
showing major volcanic—and sediment—dominated orogenic belts, the Man Craton, tectono—sedimentary development of the successionand location

of black shale—hosted carbonate/gondite manganese deposits
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Fig.7 Schematic diagram of a typical supergene—enriched manganese oxide ore capping a carbonate or gondite black shale—hosted
manganese bed of the Birimian in West Africa (after Nicolas et al.,2016)
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Fig.8 Location of Imini district, south of South Atlas Front (SAF) (a), simplified geological map of Imini district showing distribution of
Mn orebodies hosted in ¢, enomanian—Turonian dolostone (b) and detailed stratigraphic column of Lantenois deposit(c) showing
three stratabound Mn levels (C1,C2,C3); Designation of three sedimentary systems (S1,S2,S3) (after Mohammed, 2016)
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Fig.10 Schematic indication of temporal distribution of major manganese deposits compared to that of iron formation (modified
from Cairncross and Beukes,2013; Nicolas et al.,2016)
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