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Abstract

The emerging industry related to cobalt is developing at a high speed in recent years. Cobalt is one of the in-
dispensable metals in the manufacture of rechargeable batteries for new-energy vehicles and superalloy in turbine
engines for jet aircrafts. This paper gives a brief account of the types and characteristics of global cobalt deposits
and summarizes the progress of the cobalt prospecting and research. The global cobalt resources mainly occur in
the forms of stratabound Cu-Co deposits, Ni-Co laterite deposits, magmatic Ni-Cu-Co sulfide deposits and hydro-
thermal and volcanogenic deposits, which exhibit extremely uneven distributions. The hydrothermal and volcanic
Co-polymetallic deposits have mostly produced Co as the main commodity and have a good prospecting potenti-
ality. Most Co deposits are more or less associated with mafic to ultramafic rocks. Moreover, large quantities of
cobalt resources occur in extensive deposits of Fe-Mn nodules and crusts on the modern sea floor. There is abso-
lutely an urgent need for further research on ore-forming conditions, tectonic settings and mineralization mecha-
nism of cobalt deposits. The comprehensive understanding of metallogeny and practical prospecting models

would be significantly beneficial for exploration and exploitation of cobalt resources in this “new-energy era”.
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Fig. 1 Distribution of percentages of global cobalt reserves in 2019 (data after U.S. Geological Survey, 2019)
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I3k (R ) A 22 55 H R Co Ag \Pb . Zn %5 42 &
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Fig. 2 Geological map of the Central African copper-cobalt belt with the locations of main stratabound Cu-Co deposits
(after Cailteux et al., 2005)
1—Cenozoic cover; 2—Nguba Group and Kundelungu Group; 3—Roan Group; 4—Pre-Katangan basement; 5—Cu-Co deposit;

6—City; 7—National boundaries
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H38% 444

T OSE  RERERT IR S b A ST o 743

Cu® & 24 AR T ot it 48 Belt-Purcell 7%
b f AR BT TR A I, R 5 M 32 2l Lemhi #7428 5
B A (UURRAE 2 2 T 1409 Ma, Aleinikoff et al.,
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Co-Cufi PR i 5] B4 77 A W I AR -2 15 7 ( Bending et
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S IX 5 IR AP PR A LA W EE 47 T EDJE Papua
44 Yapase #1[X_, 1E £ it T. (1Y) Cyclops 51 H il i1 Co fif
0] 3k 40 J7 M, SE2 537 0.11% (Pacific Rim Cobalt
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21 R Ni-Co # IR )@ FRAEV IR, FEE L&
ST BB B EEA B  HE LA XA T T E
B, 2807 T A R 5SS R A aeE 4
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Fig. 3 Geological map of the Lomié district in southeast Cameroon, with the locations of main laterite Co-Mn deposits
(after Dzemua et al., 2013)

1—CQuartzite; 2—Met-felsic volcanic rocks; 3—Schist; 4—Diorite; 5—Serpentinite massifs with laterite deposits;

6—Meta-mafic volcanic rocks; 7—Faults; 8—City
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J EBEICR TR, IR A BRI %, H Co
A8 AV IR 1.5% it 24 8.5 T, iy H LT
Co i 37 5 7 B9 JK (Bouabdellah et al., 2016) . %Hb
[X. Co-Ni-As-(Au) #1437 = R Bk Y 59 U1y 45 361, &
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FEAH 1~5 km, BN K 58 29 0.2~2 m, JEAE OB A B
WM Co-Ni-Fe i 1k #) F1 87 i 4L 47 (Oberthiir et al.,
2009) . HNEERZKNEE 1Y Cobalt Fll Gowganda Hii X
S I SRR AR L ] P B Co PRI K LA PR
B A M 0 A7 X (Petruk et al., 1971; Marshall et al.,
2000) . % H XY 5 J — L AR A 30 4R AT R E G
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Fig. 4 Geological map of the Bou Azzer area in Morocco, with the locations of main Co-rich vein-type deposits
(after Ahmed et al., 2009)

1—Dolerite dykes; 2—Paleozoic cover; 3—Carbonate sequence; 4—Ignimbrites and conglomerate; S—Andesite-trachyte lavas and tuffs; 6—Meta-

morphosed molassic sedimentary succession; 7—Diorite; 8—Serpentinites; 9—Gneisses and schists; 10—Co-Ni arsenide orebodies; 11—Faults
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Hh, Hrp S 1) - AR R /e 1 S T 0T A (g g
A1) VMS 7 IR H 5 A 55 i & i 1) Co (Peter et al.,
1999; Herrington et al., 2005; Mosier et al., 2009) , i
YA PR 40 in 22 K i) Windy Craggy Cu-Co-Au " R
(Cofiti i £ 20.5 T i, *F-34 it /37 0.069% , Peter et al.,
1999) . ##k %' 7 i Sibaiskoye i & (Co fif &8 2 13 J7
Wi , S 2 & 037 0.13%, Prokin et al., 1998) K& 7% >~ fy
Outokumpu Cu-Co #" JR (Co fifi i 24 7.3 J3 i, SF-2 ffy
fi7 0.25%, Peltonen et al., 2008) %4 ., Windy Craggy
Cu-Co-Au fi" RO T2 KA F 8 548 LAy, 2
H I 0 0 BB B K 0 58 VMS B IR, 7 1R =
BT H)Z 0L R A AR AR 2 (Peter et al.,
1999) . ™ [E 7R B Wi i i8R Jé Cu-Co-Zn 4
JR (Co fiff it 2.8 J3 Wi, -3 i 37 0.089% , £ & NI 45,
2009) BH& 15 Cu-Co W IR (FF# 24 5, 2015 )48 LR
T A2 AL, SEDEX A4 w7 i) 751 S 1] G v [
AR B A T A B8 B Co (Aw) BT IR (2 i &
&5 2006) . 5 15 0] 55 Co-Bi- Au iR (i ¥ % |
2003 )%

REMRE Co vk A B IR AL 45 #2107 1y
Magnitogorsk ™ JK (Co fiff & 9 J1 Wi , *F- ¥ & fiL
0.018%; Herrington et al., 2005) , H [ ¥} g 1Y 71 ik
Fe-Co-Cu " J& (Co fifi & 1.18 J3 i, -2 S 437 0.29%;
Yu et al,, 2014) %%, Ak, £ —2E 1OCG B4 R AL 1
A — E WAL, s R F) I K Y ) Olympic Dam
W% 4 @B RAEA: Co 29 12.1 J7 i, -2 547 0.02%
(Williams et al., 2001) , o [ = F L0z 40 57 b £
A= Co 2y 4.4 J7 Wi, ~F 34 i A7 0.022% (2 & B 5
2014),

35 FRECoERSEERE

Bk DA o A 7E Bl b 1 0 & T IR AN i K
B Bl W R R A7 7E IS Fe-Mn 25 8 5 25 7¢ N (Glasby
etal., 2010; Hein et al., 2013; 5K & J055,2015) . i

g i s S e S e s T 5 T
3500~6500 m [ TIEIAEE | i 25 76 F 80 A Tl
WS AP RIAE IS i it /KIS FEl— 8k 800~2500 m
HE5ARL, 4576 A T = 1 Co (Fe & i (Co V-3
i 2 0.55% ) AR X 59 Mn \Ni | Cu 7% &7 , J& — Ff
HA B R 7E 20 5 0 (5 R R g 2 LI ™ B8 5
(Hein et al., 2013; i [E K% ,2014) . & Eh45 ik IE
A4y M BUIR G T BRAR 25 58 Rl 45 4% 3 Rl 2
FET YRS R AT B KRS
PR R DU R S T AR B R
% W% Mn . Fe .Co Ni,Cu.Pb.Zn 64 EILE LK

AR L XA R R A R R 4 e 1 i R B
X (4RSS ,2017) 6

B £ fiki b Co 5% V509 AS BT T FE , JinBR X v v A
[t Co B U5 B 3R I el A ) 28 1l Ay A 45 [ iy 3
W 25 EEF G B 8 25 78 1 PR 2 R 1 20 22 80 44
1, E BT, A 2 E RS E RS R %
WT B ER. hE A 1997 48, XK
TS AN L X Y 28 A LU T R T AR 4 S B O
A FEILEERE E 2014 4F R VA 5 1 B
JEAE B R 25 0T 1 300 15 4 10 [ PRy IS & 4 45 5 i
A, KA F 5 A6 e 1l X, i FR
3000 km?, #%E H AT, #HR TAER A TARE 55
B2 58 0, WA T T 45 52 B IR T & Mg )
FHWEAN TAE, B T &4 PR ARG T R
TI R _E R D B0 LA K B B 4 5 T v MV
TAE,

4 BETHEIN

A JR ST 24 K T R R i N
J& AR RN A ST R R AZ 3 T 45 E R
JEOGUE o Bl A BRI N AT AN 447, Herp TR
TR TR Cu-Co IR L 21 £ AU Ni-Co i JREE
T H AR 77% ST B UR Aok [ A 2K B Ni-
Cu-Co " RN #I B2 K I L H Co Z & @0 IR, &
AR FY, LR E T IR 2505 M-S
A A HLAE R B B R &R B R
=B/

U T A SR A B A A AR T TAE RS T — %
Y E R (E DG T8 1 B 254 A 5 5 L
A5 Gl ) LT 0% 75 T R R A RIS TAE TR
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