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Abstract

Regional geological setting, stratigraphic classification, depositional environment, tectonic evolution, spa-
tial distribution and stratabound behaviors of copper-cobalt deposits in the Katangan Cu-Co belt are described
briefly in this paper. On the basis of syngenetic-diagenetic theory and according to the spatial distribution of Cu-
Co deposits in Lufilian arc and the reformation extent affected by Katanga orogeny, the stratabound Cu-Co de-
posits can be classified into two principal types: (1) syngenetic-diagenetic deposits reformed by D1 deformation,

and (2) epimetamorphic sedimentary-hydrothermal metasomatic deposits reformed by D2-D3 deformation. Cu-
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Co deposits reformed by D1 deformation are mainly located on the northern flank of the external fold-thrust belt,
which have the following characteristics: ore-hosted strata are Mine Subgroup of Roan Group; the form and spa-
tial distribution of ore bodies are controlled by fold structure; hydrothermal reformation and oxidation are of low
degree, generally 20 to 50 m from the surface; ore minerals within the oxidized zone mainly include malachite
and chalcocite; Cu occurs mainly in the form of integrated oxides, and cobalt content is relatively low with a
high copper/cobalt ratio. Cu-Co deposits reformed by D2-D3 deformation are mainly located on the southern
flank of the external fold-thrust belt, which have the following characteristics: ore-hosted strata are Mwashya
Subgroup and Dipeta Subgroup of Roan Group; the form and spatial distribution of ore bodies are controlled by
linear structures such as the shear zone; ore bodies exhibit stratiform or layered forms; hydrothermal reformation
and oxidation are of high degree, up to 300 m from the surface; ore minerals within the oxidized zone mainly in-
clude malachite and heterogenite; Cu and Co occur mainly in the form of unrestricted oxides; cobalt content is
relatively high, with a low copper/cobalt ratio. Geological features of typical deposits are also described, and
further prospecting directions are pointed out.
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Fig. 1 Simplified regional geological map of the Katangan copper-cobalt belt modified after Kampanzu et al. 2005
1—Post-Palacozoic 2—Katanga Supergroup with trending lines 3—Metasedimentary rocks and sheared basement in Zambezi belt 4—Areas
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Table 1 Lithostratic sequences of Katangan Supergroup in Congo Kinshasa
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Table 2 Typical copper-cobalt deposits reformed by D1 deformation
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Fig. 3 Geological map of Kambove-Kamoya copper-cobalt deposit modified after Cailteux 1984
1—Quaternary 2—Mongwe Formation of Ngule Subgroup 3—Lusele Formation of Gombela Subgroup 4—Kyandamu Formation of Gombela
5—Bunkeya Subgroup 6—Mwale Formation of Muombe Subgroup 7—Kafubu Formation of Mwashya Subgroup 8—Kamoya Forma-

tion of Mwashya Subgroup 9—Mines Subgroup 10—RAT Subgroup 11—Inferred or measured geological boundary 12—Unconformity

3 R2.3 R2.3.1
C.M.N.
2 C.M
Grey RA. T D.S.T. R.S.F. R.S5.C. N. 2 %
4 OBI Grey RA. T D.S.T. 0.1 %
R.S.F. 3 3.2.2
2
OBS R.S.C. 2 4

20 m 20~60 m 60 m



28 3

375

1400

1300~

1200

1100

CMN

SDS

R4.1

R1

Br

1000

SDB

RSC
RSEIDST

9001550

4 _

2—Kafubu 3—
R2.2.1

RAT R2.1.1 12—

1—Ngule
7_
11—

8_
RAT

13—
18—

2 T+ 500
R2.3

R2.1.4
14—

()_

19—

|
1800

5—

15—

|
LS00

[ku2]1
[Ra2] 2
[R4.1]3
[cvu] 4
[5p]s
[sps]s
[spB] 7
[rsc] 8
[RsF] 9
[psT] 10
[RaTd 11
[ R1 |12
[ ]
[ ]
[ Br |15

EE

Cailteux 1992

R2.2
R2.1.3

6_
10—
16—

17—

R2.2.2
R2.1.2

Fig. 4 T+ 500 exploration line of South 2 ore block in the Kambove-Kamoya copper-cobalt deposit

modified after Cailteux 1992
1—Ngule Subgroup 2—Kafubu Formation 3—Kamoya Formation 4—Carbonates with black ores R 2. 3
6—Upper Dolomitic shales R 2. 2. 2 7—Lower Dolomitic shales R 2. 2. 1
rocks R2. 1.3 10—Stratified dolomites R 2. 1. 2 11—Grey RAT R2. 1.1
14—Unconformity 15—Breccia 16—Faults 17—Oxidized ore zone 18—Mixed ore zone

5—Dolomitic shales R 2. 2
8—Siliceous cellular rocks R2.1.4  9—Siliceous laminated
12—Red RAT Subgroup 13—Geological boundary

19—Sulphide ore zone

2 750 m EwW 45°S
1 100 m NNE 25 Sm 8 m R.S.C. 13 m
~45°W 100 m 5~10 2.7% 0.2%
m 8~10 m R.S.C. 13—~25m
2.5 % 0.2 % 2

2 230 m EW 3
30~45~170°S 250 m 10
m 8 m R.S.C. 18 m - -

2.5 % 0.8 %



376 2009
700
Ma 206 p}, 204 p},
18.1 *pb **Pb 15.6 2®Pb *pPb 37.9
Kamona et al. 1999
U-Pb Rainaud et al. 2005
3.2.3 880~ 735 Ma
Cailteux 1983 1986 -
3
-1
3.3
-1l
— — — 40~60 km 25°45'00”
-1 — ~25°57"30" 10°42°30" ~10°48" 30" 176
— — km?
20 60
- 2005
3.2.4
Hoy 1989 Greyling 2006 5 2007 9
2002
2 1 2
50% ~75% 1.67 km?
25% ~50% 2008 1 10
6 Cu
Cailteux et al. 1995 Cailteux 1997 1.18 % Co0.75 % 1:1.56
Kampunzu et al. 1999 3.3.1
Cailteux = 2005
el Kamoya
—9.8 %o~ +18.7 %o Kansuki Mofya 5
2 )
70C w NaCly,
7%~10 % @ - -
3 200 m
=200 C w NaCly, 40 %
Mofya

Cailteux et al. 2005

118 m



i | 377
Sm @
20~58° EW
NNE NNW - )
EwW
3.3.2
18 000
m 50~200 m 60 m L 5
EW 20~40° 12 ) .
K1Co-1
K1Co-1
= EwW
10 ~40° 25° 1~15
. 6 884 m 72 m
v 10 m 50.21 m 6.05
>t m 16.48 m 360 m
> > 1.08 % 1.27 %

812800

\§\\\§§%\\\\S§\§§§\R> .

T

AR S <=

N
X -

812600 N F ‘ EH

7m0 B 16
2Ra] sEEY s n[E B 17[Ed
| ; I-

812400 371800 372000 372200 372400 372600 372800
\ ! 2008@
1— 2— 3— 4—Molya 5— 6— - o .
10— 11— 12— 13— e . -
17— 18—

Fig. 5 Geology map of Kansuki 1 ore segment in the Kansuki copper-cobalt deposit modified after Li et al. 2008
1—Quaternary 2—Kamoya Formation 3—Kansuki Formation 4—Mofya Formation 5—Feldspar quartz sandstone 6—Conglomerat 7—Talc
schist 8—Dolomite 9—COolitic limestone 10—Siltstone interbeded with silty slate 11—Muddy slate interbeded with siltstone 12—Hematite
zone 13—Altered mineralized zone 14—Ore body 15—Fault and serial number 16—Geological boundary 17—Prospecting line and serial

number 18—Attitude of strata

o . 2008. N



378 2009

SiO, Fe,O3 MgO CuO
(30203 CaO A1203

Cu OH 3.3.4

Cl , ,H,O
CoO OH o
1 2
3
1
2
3.3.3 3
\ < S , S0 ZK705 ZK707
0° Q \\\\\\\\ e _ N§\\Q\\\\\\\\\\\§\ 180°
1300 1 = i \\\\\\\\\\\\\\W 1300
N e Ni%\\\\\\\\\\\\ R3.3
1200 [y | 132.85m | F2 | ]00 - 1200

[0 ] #ws Mofyat x4 I Fas
txza ] 4 s w8 ou
@4 By % Y '8 FRBEH FENTE )

6 1 7 20082
Fig. 6 No.7 exploration line of Kansuki 1 ore block in the Kansuki copper-cobalt deposit modified after Li et al. 2008

(1) . 2008.
(2] . 2008. 1-



28 3

379

3.3.5
3180
22.03 %o 26.45 %o
153.2 C 324.2 C 241.45
C
N, CO, SO, F, NH;
H,O
(1}
603 ~ 512 Ma
2 Rainaud
et al. 2005 -
4
D1
Gule-Tondo
50 km 9 000
km? Kamukonko- Kanunka-

Kalumbwe-Myunga Tilwezembe-Mutanda-Kisan-
fu-Shitulu  Kamaronga-Lufungu-Menda-Shinkolobwe
D2-D3

300 m

(1) . 2008.

References

Armstrong R A Master S and Robb L J. 2005. Geochronology of the
Nchanga Granite and constraints on the maximum age of the
Katanga Supergroup Zambian copper belt ] . Journal of African
Earth Sciences 42 32-40.

Barron ] W Broughton D W Armstrong R A and Hitzman M W.
2003. Petrology geochemistry and age of gabbroic bodies in the
Solwezi area northwestern Zambia A . In Cailteux ] ed. Pro-
terozoic sediment-hosted base metal deposits of western Gondwana

C . IGCP 450 conference and field workshop Lubumbashi 75-
77.

Batumike M ] Kampunzu A B and Cailteux ] H. 2006. Petrology and
geochemistry of the Neoproterozoic Nguba and Kundelungu
Groups Kat angan Supergroup southeast Congo Implications for
provenance paleoweathering and geotectonic setting J . Journal of
African Earth Sciences 44 97-115.

Cailteux ] L H. 1983. Le Roan shabien dans la re’gion de Kambove

Shaba-Za're M . Etude se’dimentologique et me”talloge nique.
The’ se de Doctorat en Sciences Applique’es University of Lie’ ge
Belgium 232 in French .

Cailteux J L H. 1984. Prospection Des Ecailles S. D. M. De Kamoya-
EST Kambove Estimation E-288 Du Gisement EST-2 R in
French .

Cailteux J L H. 1986. Diagenetic sulphide mineralization within the stratiform
copper-cobalt deposit of West Kambove Shaba-Zaire A . In
Friedrich GH Genkin AD Naldrett A] Ridge ] D Sillitoe R H and
Vokes F M ed. Geology and metallogeny of copper deposits Part IV
Sediment-hosted deposits C . 27th International Geological Congress
Moscow 1984 Special Publication 4 Society for Geology Applied to
Mineral Deposits. Heidelberg Springer-Verlag. 398-411 in French .

Cailteux ] L H. 1992. Le Gisement cupro-cobaltifere de Kamoya Sud-2A Kam-
bove resultat des prospections J . Geologiques Et Estimation E  300.

Cailteux ] L H Kampunzu A B and Lubala R T. 1994. Lithostrati-
graphy of the Neoproterozoic Shaba-type Zaire Roan Supergroup
and metallogenesis of associated stratiform mineralization. In Neo-
proterozoic Belts of Zambia Zaire and Namibia ] .

African Earth Sciences 19 279-301.

Journal of



380

2009

Cailteux ] L H and Kampunzu A B. 1995. The Katangan tectonic brec-
cias in the Shaba province Zaire
In Wendorff M and Tack L
Africa C . Muse e Royal de 10Afrique Centrale Tervuren Bel-
gique. Annales des Sciences Ge ologiques 101 63-76 in French .

Cailteux ] L H. 1997. Mine’ ralisations a"U-Pb-Se-Mo-Ni dans le gisement

Shaba Re’ p. Zaice

A . In Charlet ] M ed. Colloque international cornet gisements strati-

and their genetic significance A .

ed. Late Proterozoic belts in Central

stratiforme cupro-cobaltife're de Kambove-Ouest

formes de cuivre et mineralisations associe’es Mons 1994 C . Acade’
mie Royale des Sciences dOOutre-Mer. 245-268 in French .

Cailteux J] LH Kampunzu A B Lerouge C Kaputo A K and Milesi J P.
2005. Genesis of sediment-hosted stratiform copper-cobalt deposits
central African copper belt A . In Robb L. Cailteux ] L H and Sut-
ton S. ed. Recent advances in the geology and mineralization of the
Central African copper belt C . Journal of African Earth Sciences
42 134-158.

Cailteux ] L H Kampunzu A B and Lerouge C. 2007. The Neoprotero-
zoic Mwashya-Kansuki sedimentary rock succession in the central

its Cu-Co mineralisation and regional correla-
tions J . Gondwana Research 11 414-431.

Cosi M De Bonis A Gosso G Huntziker ] Martinotti G Moatto S

Robert ] P and Ruhlman F. 1992. Late Proterozoic thrust tectonics

African copper belt

high-pressure metamorphism and uranium mineralisation in the Domes
area Lufilian Arc northwestern Zambia ] . Precambrian Research
58 215-240.
Greyling L N Yao Y Robb L J and Master S. 2002. Contribution to
the geology and mineralization of the central Africa Copperbelt III-
11th Quadrenni-
Extended Ab-

nature of metamorphic and epigenetic fluids A . In
al TAGOD Symposium and Geocongress 2002 C .
stracts on CD-ROM  Windhoek Namibia 4.

Dewaele S Muchez PH Vets ] Fernandez-Alonzo M and Tack L. 2006.
Multiphase origin of the Cu-Co ore deposits in the western part of the Lu-
filian fold-and-thrust belt Katanga Democratic Republic of Congo ] .
Journal of African Earth Sciences 46 455-469.

Francois A. 1974. Stratigraphie tectonique et minéralisations dans I" Arc
cuprifere du Shaba Rép. du Zalre A . In Bartholomé P ed.
Gisements Stratiformes et Provinces Cupriféres C . Centenaire de la
Société Géologique de Belgique Liége. 79-101 in French .

Hoffmann K H Condon D] Bowring S A and Crowley J L. 2004. U-
Pb zircon dates for the Neoproterozoic Ghaub Formation Namibia

Constraints on Marinoan glaciation J . Geology 32 817-820.

Hoy L D and Ohmoto H. 1989. Constraints for the genesis of redbed-as-
sociated stratiform Cu deposits from sulphur and carbon mass-balance
relations A . In Boyle RW Brown A C Jefferson CW Jowett E
C and Kirkham R V ed. Sediment-hosted stratiform copper deposits

C . Geological Association of Canada Special Paper 36 135-149.

John T Schenk V' Mezger K and Tembo F. 2004. Timing and P-T
evolution of whiteschist metamorphism in the Lufilian Arc-Zambezi
belt orogen Zambia  Implications for the assembly of Gondwana

J . Journal of Geology 112 71-90.

Kamona AF Lévéque ] Friedrich G and Haack U. 1999. Lead isotopes
of the carbonate-hosted Kabwe Tsumeb and Kipushi Pb-Zn-Cu sul-
phide deposits in relation to Pan African orogenesis in the Damaran-
Lufilian fold belt of Central Africa ] . Mineralium Deposita 34
273-283.

Kampunzu A B and Cailteux J. 1999. Tectonic evolution of the Lufilian
Arc central African copper belt during Neoproterozoic Pan African
orogenesis J . Gondwana Research 3 401-421.

Kampunzu AB Tembo F Matheis G Kapenda D and Huntsman-Mapila
P. 2003. Geochemistry and tectonic setting of mafic igneous units in

Implications for

the Neoproterozoic Katangan basin central Africa

Copperbelt ore deposits A . In Cailteux ] ed. Proterozoic sedi-
ment-hosted base metal deposits of western Gondwana C . IGCP 450
conference and field workshop Lubumbashi. 64-68.

Kampunzu A B Cailteux ] L. H Moine B and Loris H N B T. 2005.
Geochemical characterisation provenance source and depositional en-
vironment of Roches Argilo-Talqueuses'’ RAT = and Mines Subgroups
sedimentary rocks in the Neoproterozoic Katangan Belt Congo
Lithostratigraphic implications J . Journal of African Earth Sciences
42 119-133.

Kampunzu A B Cailteux ] L H Kamona A F
Melcher F. 2009. Sediment-hosted Zn-Pb-Cu deposits in the Central
African Copperbelt ] S0169-1368 09
00004-3.

Mendelsohn F. 1961. The Geology of the Northern Rhodesian Copper-
belt M . London MacDonald.

Rainaud C Master S Armstrong R A and Robb L J. 2003. A cryptic

Intiomale M M and

. Ore Geology Reviews

Mesoarchaean terrane in the basement to the Central African Copper-
belt J . Journal of the Geological Society London 160 11-14.
Unrug R. 1988. Mineralisation controls and source of metals in the Lufil-
ian Fold Belt Shaba

83 1247-1258.

Zaire  ainbia and Angola J . Econ. Geol.





