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Abstract: This paper is the result of mineral exploration engineering.
[Objective] The Central African copper—cobalt metallogenic belt which straddles the border area between the Democratic Republic
of the Congo (DRC) and Zambia, is the world’ s most famous sediment—hosted stratabound copper—cobalt metallogenic belt. It is

the world’ s third— largest copper and first— largest cobalt producer, but its mineralization pattern and potential are still
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unclear. [Methods]In this paper, the geological setting, tectonic evolution and mineralization, temporal—spatial distribution rules of
deposits, deposit models of the Central African copper—cobalt metallogenic belt were studied. 32 copper (cobalt) prospective areas
were delineated by applying the fuzzy weight of evidence method with stratigraphic, tectonic, geochemical, remote sensing
alteration and other geological elements that are closely related to mineralization. The number of undiscovered deposits in each
prospective area was calculated based on the posterior probability of mineralization at different probabilities. [Results]Monte Carlo
simulation combined with the tonnage—grade model indicate that the average undiscovered copper resource in this area is estimated
to be 288 million tons and the average cobalt resource is estimated to be 19.92 million tons, respectively. [Conclusions] The complex
evolutionary history of the Central African copper and cobalt metallogenic belt has resulted in the superposition of multiple
metallogenic interactions such as sedimentary mineralization, hydrothermal mineralization and epigenetic enrichment in this region,
with copper (cobalt) mineralization running through the evolution of the belt and mineralization closely related to stratigraphy and
tectonics. In particular, the Likasi— Kolwezi area of the Democratic Republic of the Congo may have good prospects for

mineralization.

Key words:copper and cobalt deposits; geological characteristics; prospecting potential; Central African; geological survey engineering
Highlights: copper—cobalt mineralization in the Central African copper— cobalt metallogenic belt is closely related to stratigraphy
and tectonics; the copper— cobalt resource potential is quantified using the fuzzy weight of evidence method and Monte Carlo
simulation.
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Fig.1 Simplified regional geological map of the Central African Cu—Co Metallogenic Belt (modified from Selley et al., 2005;
Kampunzu et al., 2009)
1—Craton; 2—Active belt; 3—Sedimentary stratum
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R 1 BEE M EEFF (3 Cailteux et al., 1995; Bull et al., 2011; Cailteux and De Putter, 2019 {£2)
Table 1 Lithostratigraphic units of the Katanga Supergroup (modified from Cailteux et al., 1995; Bull et al., 2011; Cailteux

and De Putter, 2019)
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PR TR 6B B DU B4R () 7 i 5 7
Hil (5 ) 3 AP ( Zientek et al., 2014) (K2)
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Fig.5 Formation model of sandstone Cu—(Co) deposits (after
Selley et al., 2005)
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JEUR)ZE UL M 78 K& 4 (Taylor et al., 2013) , S5 H:
MRS RAR LG, TR AR A, By v D A AT IR
i3 5 5 (Taylor et al., 2013)
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O E WIS () i LI ) 0 oA s 13 &
TR LR Ak ST AR T e A R S e S B H s
Fiwib . S5 HA AR T IR, ek
BT U268 )2 w8 AR KSR S AL 1 R A R
(E5),
3.2 S HIRKEYR (55) TR

IZRR IR 2 AL HE IR R A (Kansanshi) #i
G0 KPR (Kalengwa) 4 () 07 PR A3 22 75 Ay
(Dikulushi) f 84045, F2 " THETE S LUK H
R DX, A L 2R 5 5 SR S Rl NIER (4:) 5
LY 341 5% Lumata 1 X TN (42 ) Lupoto HiIX
HA IRFFEANF

R IREE THZHTH, B LE L
0, BT EURE DA R AR T R S S )
TEZNHERIT., FESHEE THCE R A 5
Bt b A R RIS TURERIH s A,

KR RNE SRS I A Z R R B’
— F I i £ B W S A A 38 ) 1 35 R Hb,
JZ 0 AR 38 B FE 4L T3 18 (Bl Desouky et al.,
2008) (&1 6) . [FIE, IZRAI IR K B 15 RHE 4
FEWTTZ , IX—FRIE 5 245 00U R 24 () B IR
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Desouky et al., 2008)
Fig.6 Formation model of the structurally controlled
replacement and vein Cu—(Co) deposits (after El Desouky et
al., 2008)
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Fig.7 Formation model of the ore—bearing basement Cu
deposits (after Bernau, 2007)
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Fig.8 Plot showing the relationship between the distance from the 3 Z 37, FA[E]FE 250 m, TL 2034, Bk
faults and students 7—value calculated using weights of evidence
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Fig.9 Evidence layers for mineral prediction in Central African Copperbelt
a—Stratigraphy; b—Buffer analysis of geological structure; c—Geochemical PCA Cu—Co—Bi index; d—Buffer analysis of satellite gravity staged a 5
km line structure; e—Buffer analysis of satellite gravity staged a 10 km line structure; f—Buffer analysis of satellite gravity staged a 20 km line structure;
g—Hydroxyl alteration of remote sensing; h—Iron stain alteration of remote sensing; i—Buffer analysis of remote sensing line structure
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Table 2 Estimation of the number of undiscovered deposits in each tract of Central African Copper belt

gy o RRIIT IR AP PR R/ (Now/ki)
90%  50% 10%  Nua s Cv%  Naown N
S1 2 5 25 10 8.7 87 0 10 50 0.19
S2 11 16 11 3.7 35 0 11 90 0.11
S3 0 1 4 1.6 1.5 97 0 1.6 50 0.032
S4 5 8 25 12 7.7 65 7 19 610 0.031
S5 5 9 11 8.1 2.3 28 0 8.1 50 0.15
S6 12 22 28 20 5.8 29 5 25 160 0.15
S7 6 12 18 12 4.4 38 0 12 150 0.079
S8 0 1 16 5.2 6.1 120 12 17 160 0.11
S9 0 0 24 7.2 9.2 130 14 21 80 0.27
S10 3 7 10 6.5 2.5 39 4 10 110 0.098
S11 5 13 18 12 4.5 39 5 17 150 0.11
S12 3 6 8 5.5 1.9 34 0 5.5 50 0.11
S13 1 3 4 2.6 1.1 43 2 4.6 20 0.2
S14 5 9 10 7.8 1.9 24 1 8.8 70 0.12
S15 1 2 2 1.6 0.46 28 0 1.6 30 0.059
S16 11 18 20 16 3.4 22 0 16 60 0.24
S17 3 6 7 5.2 1.5 29 0 5.2 50 0.11
S18 7 12 13 10 2.3 22 1 11 70 0.16
S19 6 9 10 8 1.7 21 0 8 40 0.21
S20 5 9 11 8.1 2.3 28 0 8.1 70 0.12
S21 4 9 15 9 4 45 1 10 340 0.03
S22 2 4 5 3.6 1.2 33 1 4.6 20 0.19
S23 3 7 8 5.9 1.8 30 3 8.9 80 0.11
S24 11 18 20 16 34 22 0 16 70 0.22
S25 0 0 12 3.6 4.7 130 7 11 170 0.061
S26 6 10 11 8.7 1.9 22 0 8.7 60 0.15
S27 5 9 12 8.4 2.6 32 0 8.4 120 0.07
S28 5 9 12 8.4 2.6 32 0 8.4 70 0.11
S29 5 11 20 12 5.5 47 0 12 180 0.064
S30 25 38 102 52 29 57 35 87 3540 0.024
S31 6 14 29 16 8.4 53 0 16 110 0.14
S32 0 1 4 1.6 1.5 97 5 6.6 110 0.059
Mt 158 293 530 315.6 103 418.1 6990

T & Nuna— A BT RESC) S AL 5 s — BRI 22 5 Cv%— 7 2 B Nugown— WS — S SRS R 2 35 B4 100 A BB
ST TRER s Neoa— VR PRESC S CL AT AR A

[ RH G R BT XTI R FE B 1 kme PRIt BE 2540 38
2 1 kmyu BN AT LLBAER RIS 52

R R X 3 5 b 2 R 3 25 DA
K, M IR Ak 2 S8 R SR AR 5 L e R,
B2 R R ER L2 Cu—Co—Bi F il
o7 B EE ) R R A AR
AR AR PR LA 1 SRR AR IR )2 (B19) R
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Fig.10 Distribution of tracts of Central African Copperbelt
1—Craton; 2—Active belt; 3—Sedimentary stratum
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Table 3 Quantitative assessment result for each tract of Cu (Co) deposit in Central African Copper belt

W AaE/AE Nt Cu /t Co/t

90% 50%  10% P 90% 50%

10% F 90% 50% 10% F

S1  0.0033 2.3 23 740 3300 2300000
S2 49.0 510 2000 830 390000 3600000
S3 0 4.2 350 120 0 14000

S4 28 540 2300 900 190000 3500000
S5 29 280 1600 620 210000 2200000
S6 200 1300 3200 1500 1600000 9400000

S7 48 570 2100 880 360000 4000000
S8 0 24 1500 410 0 180000
S9 0 0 2000 550 0 0
S10 9.5 170 1500 500 44000 1400000
S11 42 620 2200 920 320000 4000000
S12 79 140 1300 420 24000 1100000
S13 2.3x10° 31 780 210 0 250000
S14 31 260 1600 610 190000 2100000
SI15 6.2x107 11 400 120 0 74000
S16 150 1000 2700 1200 1200000 7000000
S17 7.7 130 1300 400 32000 1000000
S18 56 510 1900 790 430000 3400000
S19 33 270 1600 610 240000 2200000
S20 30 300 1600 630 190000 2200000
S21 21 340 1800 700 150000 2500000
S22 L5 58 1000 270 2.5 470000

S23 9.2 150 1400 450 47000 1300000
S24 140 1000 2600 1200 1100000 7000000

S25 0 0 1100 280 0 0
S26 38 350 1700 680 250000 2600000
S27 29 300 1700 640 200000 2400000
S28 29 290 1700 640 170000 2300000
S29 40 590 2200 910 310000 3800000
S30 830 3400 8100 4000 5900000 31000000
S31 64 890 2900 1200 480000 6100000
S32 0 4.8 390 120 0 12000

ST 1922.80 14045.3 58543 24050 14030303 109400000

23000000 9300000 0.64 160000 2000000 1100000
22000000 9900000 24000 250000 2100000 1100000
2300000 1500000 0 260 170000 170000
25000000 10000000 13000 250000 2700000 1200000
18000000 7200000 12000 170000 1400000 840000
36000000 18000000 120000 660000 5200000 2100000
23000000 9700000 31000 290000 2600000 1200000
13000000 5000000 0 13000 820000 510000
19000000 6700000 0 0 1300000 780000
15000000 5700000 1300 110000 910000 610000
23000000 11000000 24000 270000 2300000 1200000
12000000 4500000 1100 86000 800000 570000

4900000 2500000 0 18000 300000 290000
17000000 7300000 11000 160000 1300000 850000
2400000 1800000 0 3700 160000 180000

29000000 16000000 84000 460000 4100000 1700000
11000000 4800000 690 79000 720000 560000
21000000 9500000 30000 250000 2000000 1000000
17000000 6900000 12000 160000 1300000 900000
18000000 7500000 11000 160000 1300000 830000
20000000 8400000
6700000 2800000
13000000 5900000 1100 91000 860000 630000
30000000 15000000 83000 470000 3900000 1600000
8100000 3400000
19000000 8300000
19000000 7600000
18000000 8000000
24000000 11000000
93000000 47000000
31000000 14000000
2600000 1600000
6.36x10° 287800000 459190.6 4110960 38240000 19920000

H T, A X S TR 2 3 B () W™ IR
B TR 2 18715.69 J7 t, A R R 1251.83 7't
AT 1 900 MHE 5 A IR Bt B U £ 43Sl J2: 1403 7 ¢l
45.9 77 t, 50% M3 A A g Bl ¢ 53 31 A2 10940 T
tFT411 T3 t, BIE RN AL IR 4312 28780 J7 t il
199275 to AR E S, 38 F AT REYE A 90% I8 REL )
T OUEA T3 D LAE R, I C I T A TAE, °
S HAG R KA nTREME A 100%™ IREUAG TR
LA THUBAF TG MO A0 R AN 4 (™

HAEAE,2010) , FHEXCAMEARS , DL 90%ME 30 e i it
2 BR BT E SR B B R AN IR A )
93.03%7F1 96.46%; LA S0%MER A S IR A2 I, BT
O 28 15 B 1 A R Ak 0 B R S 0 Ol 7 63.11% Al
75.28%; IME GRS R, H AT S 248 I A4 A
BB R IR 015 39.41%F138.59% ., {H A5 Ui B Y
&, 2 3R HUE T REAEAE R R T IR,
SEBRERIH B AR SRR AR ], LR U TR
E [ S e Ly R (O N N ab =0 s b L ot <)
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