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The main types, distribution and current development of manganese ore deposits

CHENG Xiang, HU Peng, ZHANG Haikun, JIANG Junsheng

(Wuhan Center of China Geological Survey, Wuhan 430205, China)

Abstract: Manganese is widely used, 90% ~ 95% of the world's manganese is used in the metallurgical industry, the rest in the
battery industry, ceramic industry, chemical industry and so on. According to the characteristics of ore—bearing rocks in the process
of mineralization, the world manganese deposits are divided into five types, including marine sedimentary type, volcanic
(hydrothermal)— sedimentary type, metamorphic type, hydrothermal type and supergene type, with marine sedimentary type,
metamorphic type and supergene type as the main ones. By the end of 2019, the worldwide manganese reserves had reached up to
812 million tons, but their distribution is extremely uneven, mainly concentrated in South Africa, Brazil, Ukraine, Australia, Gabon,
China, India, Ghana and so on, while the high quality manganese ores are mainly distributed in South Africa, Australia, Gabon and
Ghana. The mineralization epoch of manganese can be divided into 7 periods, of which Proterozoic and Cenozoic are of great
importance. Manganese deposits are spatially concentrated in the Transvaal Supergroup of South Africa, the Nikopol ore Basin in
Ukraine, the Groote Eylandt and Pilbara Craton of Australia, the Pan— Yangtze area of China, the West African Craton. At present,

manganese ore production is mainly concentrated in Kalahari and Postmasburg ore fields in South Africa, Groote Island in Australia,
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Moanda mine in Gabon and Nsuta mine in Ghana.
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Table 2 The world's major manganese ore
reserves in 2019
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Fig.1 The proportion of manganese reserves of the countries

rich in manganese
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Table 3 The distribution of large-sized manganese deposits
in the world
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Fig.2 Distribution map of major manganese deposits in the world
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Fig.4 Simplified geological map of the Transvaal supergroup showing distribution of manganese deposits (modified from Pickard,
2003 and Moore et al., 2012)
1—Cover rocks; 2—Basement rocks; 3—Griqualand BIF; 4—Griqualand Group; 5—Griquatown jasper; 6—Kuruman BIF; 7—Campbellrand dolomite;
8—Bushveld complex; 9—Malmani dolomite; 10—Pretoria Group; 11—Penge BIF
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Fig.5 Simplified geological map of the Nikopol ore Basin showing distribution of manganese deposits
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Fig.7 Simplified geological map of the Groote Eylandt (modified from Pracejus et al., 1988)
1—Sand dunes;2—Sand, clays;3—Sandstone ; 4—Podifrom MnO.; 5—Disseminated MnO,; 6—Manganiferous calcareous siltstone
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Fig.8 Simplified geological map of Pilbara Craton showing distribution of manganese deposits
(modified from Blake et al., 2011 and Sheppard et al., 2017)
1—Cenozoic sedimentary covers; 2—Ashburton Formation; 3—Hamersley Group; 4—Fortescue Group; S—Maganese Group; 6—Granite; 7—West
Pilbara terrane; 8—East Pilbara terrane; 9—Lalla Rookh basin; 10—Fault; 11-BIF Mn deposit; 12—Supergene Mn deposit; 13—Town
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Table 4 Manganese production of the major countries rich in manganese in the last ten years (ten thousand ton)

19 Hp AR b X R AR 404 R (5 Xiang et al., 2020 F1 61145, 2012 4&00)

= 51 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
WRFE 310 320 308 298 305 245 224 282 348 320
i 78 121 133 112 104 109 108 116 131 120
it 30 23.4 11.5 15.7 9.8 2.8 11.7 — 20.7 21
H 260 280 290 300 300 300 233 170 120 130
Al P 3.9 2.0 45 9.9 14.8 13.3 4.7 — 39.5 40
pilIEES 142 186 165 197 186 202 162 219 233 240
P 42.6 48.4 414 53.3 41.8 41.6 55.3 81 136 140
BN 100 89.5 80 92 94.5 90 74.5 73.4 96.1 100
I 5E 7 39 39 39 40.4 39 22.2 21.2 16.8 14 13
P JinA — 22.5 429 43 37.8 20.1 26.6 47.8 39 42
PR 17.5 17.1 18.8 21.2 23.6 22 20.6 21.2 21 19
Bl 290 340 360 430 520 590 530 540 580 550
LENT 54 33 41.6 30 422 41 425 73.5 51.7 54
oA 52 134 174 92 59.7 74 67.8 68.1 89.8 39.7 91
it 1501.0 16959 16277 17022 17925 1766.8 15822  1730.5 1869.7 1880
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Fig.10 The simplified geological map of the West African Craton showing distribution of manganese deposits
(modified from Markwitz et al., 2016)
1—West African Craton; 2—Archean; 3—Paleoproterozoic; 4—Pan—African belts; 5—Sedimentary Mn deposit; 6— Sedimentary and supergene Mn
deposit; 7— BIF Mn deposit; 8—National boundary; 9—Boundary of West African Craton
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Gy, JE [ 3 A — 292 5 (750 ~ 550 Ma) #1714
3 (~330 Ma) (i Ll , P2 o A AR PR vy
S5 K0 15 T2 RS0 5 TR 23 M (Markwitz et al., 2016;
Gunn et al., 2018) . Leo—Man #1J& 43 K #8474
B (Kenema—Man X35 H1 K5 TTG H A 20 )%,

7R3 (Baoule—Mossi X 35 ) W i 7 5% o AR O DR 4
oAk LA (BEFR R Birimian %) 4% (E110) .
PUAESEPLE o0t 250 K, FEE T
Baoule— Mossi — 7 f¥) iy 7€ i /X Birimian #¥ (2.3 ~
2.1 Gayr, ZEIngh A FEgh iz B EC L LA
% A1 %5 E A %& B (Hein and Tshibubudze, 2016;
Markwitz et al., 2016; Gunn et al., 2018) . PHAETL
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Table 5 Imported manganese resources of China from 2014 to 2018(ten thousand tons)

prig Y| 2014 4F % 2015 4F % 2016 4EJ¥ 2017 4F 2018 4EJ¥

maE 579.4 633.0 759.2 893.6 1114.2

RF 516.3 429.8 407.4 407.0 522.2
hngh 105.9 53.7 154.9 203.4 350.9
hniE 147.9 187.6 125.6 205.7 252.5
(L] 88.0 118.3 116.9 182.2 182.7

LR PG 92.1 63.4 89.0 79.3 108.8

ApRRId L 33.7 18.8 17.7 23.0 65.8
i) 223 52 26.9 10.5 47.1

T 1630.8 1534.8 1759.3 2053.7 2702.4

b 20194/ 1880 JT t(#4),

Ukraine 3% 5%
&%néa% T

i 1k29%
South Africa 29%

Ao 2%
Cote d'Ivoire 2%
BV 1%
Mexico 1%

R BE T AH1%

T3 7 W2% I&?a%mtm 1% o
Malaysia 2% #a %SIE}IA
Georgia 1%

BT 2019 4F BE TS R0 A 7 [ i i o L
Fig.11 Proportion of manganese production of the major
countries rich in manganese in 2019

b2 S BERRE R AL AU TR S A G 5 56
TR BIF RVERHT IR, 545 IR A G 55—
SRRV IR, 23 J5 IR HERVSEE FE T AR,
AR Ar—"Ar 4518 s FLRL A%k 59 ~ 45 Ma
(Beauvais et al., 2008) . AfXf F A HABEE 7k
Uk, PR SEHE b AR S AR L, 7 14.7% ~
52%, V341 40% , H HATIRAUAS R KT R G

4 TEFARABEIR AT A PR

5 5 [ o A A JRy BEREH(2011—2020 4F ) B 7
TH ARG At A 2010 4F 19 6.3 42t T3] 2019 4E 1)
8.1 12, 5 iy A= 7= M 2010 4E 11 1501 J7 t | T3

AR A P A R ERORADE g
pJ1E SN RS N TN S NN b i A S S R ]
FUA5 ., Hohmg R A AT 3 M e 5
T AR 77, 2019 4 B2 I 3 [ A 1 2 R 2 o A
SR 59% 0 g R P e A, A
)5 TR R 7% 7% 6% (K 11) . 3T 10 4
A L A A A8k (B 12) R : 2015
AR Z AT, AR T R, A R R AR
AAE 2015 4F 22 J5 T A FR K F A% 72 A X R
FE L NINSE AN 5 2 S E R E R K

FR SR/ BT 2 AT R S BT L T &
R v BASHR X sy, AR ME UG AT 3 B 4 5 R 35
T EL R IF R B A 7 R Y 6% (RS,
2000; 5K & A= 5, 20065 ] ¥ , 20175 XB 3C 12 4§
2019) o ITAFR AT 17 M F+ G 2 A S Y
] R RO A%, JE I A AR X AGR
B i — A= REIR Y TR 2015 4F 2 )5
BRAT AR i W SR R S ERAS R 4 Tl
(R J , R AMEAFE FE AN T, ik 2 3R ™ 114 fie
Sk O (B S04, 20115 AR 45, 20185 XS S AT
45,2019) 0 2014—2018 4 J3 b [l a0k 171 4 W 5 A DL
TS5, BRI O AR AR gl nsE e
VG E R PEY R FC 46 ) 4

2019 4F, B AEAT) R A Bk — KA A P2 L AR
(WFF & e e db TR R hins AR H TR
Wil e R A B R KA | 4
WA R PUAAR R, = E4R B X A7 £F Mamatwan
" . NChwaning I , Wessels /" | Tshipi Borwa ™ Fll
Gloria /45 , Hrp Mamatwan 450 i 2 % K, 48
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BEE 5N 7l (Assoman) 2 i ; Tshipi Borwa ™ 4 %
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HON 12007 t, FEEPTE RPN | 28 A
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CLPG S R AR LU, VBB A AR B, TR ER Bk
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