doi:10.12029/9gc20221130001

JEMET R FESEIEF LR

IR, X, BREES, RFE, K#ETS, =3E°

(1L PEHNGAE /AR TS, LT 100037; 2. b FTFRBARLE, LF 100012;

3. PEMNAAF RS Z R, dLF 100037; 4. FEF LFELSEL, LK 100029)
RE: [HFREK]Y £ BRSO RIR R R, BER O ™ SO BRI
BHR MBI AT AW 5 T & FEAL, ASCHIRTF B F2 2 BN sl R e S B & T R 77, IR
FEPEE = E bR AR 4225 . DR TYE Y A G BREROT 70 AR 02 5 K3 & R R BhAS, 4738
FEWH 2 2 [ SRR BV R R, AT RS ), BRI LR R T st DRGSR Y ARV AR B 515
FERLCT HERAN IR, SAAAENE (&), BE, BEAS. MMy E8ffawd, Bf
PR R dhhiE s TR i, W5l T 2 E AR R D8] AT AR B A
M, JTRIEEES, (HRFESIRRE, SRR SR O S ERATBUE, AR Oy 4 R R (it
RLF BTG
KR HOR: RARERL MTRHE: BhEF R B A TR JEM
BIFTS: (D RERE T AP R RHE, R0 T 5 AN R (20 ARy B & &g 77,
F H AEPNEE R F A BN R — S B IR R AR A
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Abstract: This paper is the result of mineral exploration engineering.

[Objective]Under the background ofthe global carbon neutral and the green energy transition, lithium has become
a global consensus as a key mineral. The exploration and development of Lithium resources in Africa have put on
the agenda. The paper’spurpose is to analyze the metallogenic characteristics and exploration and development
potential of Lithium deposits in Africa, and to provide reference for international cooperation of Lithium industry
in Africa. [Methods] The paper summarizes the metallogenic characteristics of Lithium resources, and analyzes the
development prospects of Lithium industry by tracking the exploration and development trends of lithium
resources in Africa. [Results]Africa's proven resources are mainly LCT pegmatite deposits, distributed in the
lithium rich pegmatite belt of Congo (DRC), Mali, Zimbabwe, Ghana and Namibia, which are characterized by
large resources, high grade and favorable development conditions, so that it is attracting the investment of mining
companies from Australia, China and the UK..[Conclusions] The paper considers that Africa has a late start in
lithium exploration and slow development progress, but has good resource endowment. The current high-quality
resources have been locked in advance, and it is expected to become a new growth point of global lithium resource

supply in the future.
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Highlights: 1) The characteristics of lithium mineralization in Africa were systematically sorted out, and five
lithium metallogenic belts were divided; 2) The exploration and development potential of lithium in Africa is
analyzed, and the development of lithium industry in Africa will become the new focus of the future capacity
expansion.
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Tab.1 Thedistribution of lithium resources in major countries

ETE 2022 4 2021 4 2020 4 2019 £ 2018 4E
BT & 5041 4994 4028 3937 3008
IEFI 4 3900 3900 3900 3900 3900
e 3882 3697 2557 2390 2302
B 2734 2676 2325 2365 2165
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1] 704 704 704 597 42
NS (8 676 668 662 662 664
274 Af 366 366 356 356 356
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it 23876 23138 19773 19242 17189
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Tab.2Distribution ofLithiumreserves and resources of in major Africa countries
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Fig.1 DistributionofLithiumdepositsinAfrica
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Fig.2 Geological map of Manonoarea (after AVZ Minerals Survey Report Feb 2019)
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Tab.4 Characteristics of pegmatite dikes in Manonoarea
GirEe KB (m) JERE (m) — s, SE
Roche Dure 2700 220 40°
Kyoni 400 20 26°
Mpete 1000 60 26°
Tampete 1700 60 26°
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Tab.5 Characteristics of pegmatite dikes in Goulaminaarea

(ks WA BRI t A fiL/% BRI t i A K km A 98 m

Main 1410 1.28 18.1 >1.8 10 -45
West | 2000 1.48 30 >1.0 20-70
West 11 540 13 7
Sangar | 3120 1.57 49 >1.0 25-80

Sangar Il 1550 1.55 24 >0.8 25-70
Danaya 5610 1.24 70 >1.5 400
Bt 14230 14 198.1
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Fig.2 Geologicalsettingmap of the Goulamina and Bougouni pegmatite fields. (afterAndyW, etal, 2021)
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Fig.3 LCT pegmatitesoccurrence in theZimbabwe Craton with the Masvingo greenstone belt (after Tomas
etal, 2018)
1-Bikita; 2-Masvingo; 3-Mutoko; 4-Arcadia; 5-Karoi; 6-Kamativi; 7-Que; 8-Zulu; 9-Bulawayo; 10-Mweza; 11-W
of Mutare; 12-Hwedza
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Fig.5 Geological map of the Bikita area (after Tomas D £, 2018)
a) Geological map of the eastern portion of the Masvingo greenstone belt; b) Section through the eastern portion

of the Masvingo greenstone belt; c) Geological map of Bikita Mining area
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gk L H AT R I R SR YR Bl 55 JT I, figECA 3 TN, 3 B A TEGN K EL T R
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K G N R B 5 MR E T (B 6), g i X 1R B A LA s
W R T KRR S £E(Cerny 25, 2005; Ashworth, 2014). K BAGHCH™PREER B &N
4, GHRE 6 S, Sz 0.43%; PHIRE & 481 M, FIYEE 659 M, dhfr 0.005%.
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7] NN 2 BB A TR B, B 298 (Diehl %8, 1990). Rubicon ffidiia 2 —
ANGEHULCERR, Wiadbie, Wi 20° ~65° , HiEFRSLKL) 10km, $54) 4km, JEZ) 1-3m
(Napon %, 2016); Helikon i /& 1A 62 28 Rubicon 1 dbE 7km &b, T4 7 N EL,
1 75 K4 15km, T8 2-6km, JE£] 9-25m (Ashworth, 2014). FEEHH W N = EE
FHKA, HET NS, B GRA . BT, B,

1=1L i ¥ 1f7
1= Northern Tin Belt

i\l

2- Central Tin Belt
3= 18 il 18 20
3=Southern Tin Belt

4= ¢ LA L i 2l
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B 6 ELNMTEFRAHIME (& Ashworth, 2014 18%)
Fig.6 Geographic extent of pegmatite belts in the Damara Belt (afterAshworth, 2014)

7F: R-Rubicon, H-Helikon, Ui-Uis, K-Karlowa, Us-Usakos, O-Omapyu, V-Valencia
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Jmah B BT AR TR R 19 T, B AR A GNP R T LR (Cape Coast)
Hh DX RS i e L L, B 2D, YR R PV e 4 N 1 R T 22 22 /R 4 55 48 ( Salltpond)
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WK

TER VR X A S s B A T EETR 4 (Bitimian) ‘B &R, EEAEMRETHE . fit
Z A A1 K (Grenholm M, 2011), 2 T4+ Jé (Eburnian) i 11 /5 A (£ 2. 0Ga)
PRSI, 5P D HTRE R B A s CA M R E i = 2 BHER NS UMK,
FEFAC R AR S R A 2 DR R kR =, SERERTAECK, E AR,
I 2R, Wiff 70290 BUA A R I A 1 i A BN IR I S AL A0 AP R-AE, S /M ()3
2 s S ST S TS B 2l A 1 Ry Pt DA s Sl O o T /B33 S R VA 4
WA = REASEREAT, B AR a7 B A R A B, WA RS I HOCR KA
A A B A 92 i R 20 . (EmmanuelMensah, 1998).
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LRI 827 Jii, (ARPNELE S B E 1) 73%.
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Fig.7 Changes in global and African exploration investment in recent years
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Tab.4 Progress of exploration and development of major lithium ore projects in Africa
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Tab.4 Cash cost comparison of global lithium mine development
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