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Abstract

The Bushveld Igneous Complex (BIC) in South Africa is the largest known mafic layered intrusion, with
the EW-extending length being 450 km and NS width being 250 km. It is also the most important single-reposi-
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tory platinum group elements (PGE), chromite and vanadiferous magnetite deposit. The Bushveld Deposit
(BD) is the largest PGE deposit in the world, with reserves of PGE 65 473 tons, occupying 75% of this kind of
resource in the world. It includes more than 30 PGE deposits along the Rustenburg Layered Suite (RLS, 7~9
km in thickness), in which three ore bodies within the BIC, i.e. the Upper Group 2 chromitite (UG2, ac-
counting for 58% ), the Merensky Reef (MR, accounting for 32% ) and the Platreef (PR, accounting for 9% )
are especially remarkable. RLS has been divided into five major zones from bottom to top: marginal zone
(mgZ), lower zone (1LZ), critical zone (CZ), main zone (MZ) and upper zone (UZ), in which CZ is the major
ore-bearing zone. RLS has two major ore-forming features: one is that enormous amounts of PGE mineralization
are always associated with beds of base metal sulfides (BMS) characterized by low-grade (Ni 0.15% ~0.36%,
Cu0.03% ~0.18% ) and low-density, and the other is that there exist integral sequence and mineralizing posi-
tion, forming multilayered chromites in LZ and CZ, and the major platinum-bearing layers are UG2 and MR at
the top of CZ. Multilayered platinum mineralization is in MZ and only magnetite occurs in UZ. The rock-form-
ing and ore-forming ages of BD range from 2 050 Ma to 2 060 Ma, suggesting products of Paleoproterozoic. The
metallogenic setting of the Bushveld deposit was epicontinental rift. The metallogenic mechanism of the deposit
is that the assimilation and contamination of hydrosillicate components in the crust caused the differentiation of
sulfides to form base metal sulfides (BMS), and the enrichment of PGE resulted from sulfide differentiation and
adsorption. The parent magma of RLS was derived from the deep magma chamber and then the parent magma
of CZ entered the major magma chamber of Bushveld deposit to generate sulfide facies or enriched PGE facies
through differentiation with the increase of assimilation, thus forming UG2, MR and PR ore beds. Bushveld
magma chamber is an open system and BC is a product filled at least with three or more types of parent magmas.
When magma from the upper mantle uplifted, new magma entered the magma chamber, covered the crystals
formed through magmatic crystallization in previous magma chamber and eventually filled in the magma chamber
in the crust.

Key words: geology, characteristics of the intrusion, deposit characteristics, metallogenic characteristics,

deposit genesis, Bushveld Complex, South Africa, review
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Naldrett 2004 | Cawthorn 2005a Kinnaird et al. 2005b
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Fig. 1 Geological map of the Bushveld igneous complex showing the distribution of Ni-Cu-PGE sulfide deposits in South
2005b

Africa modified after Naldrett 2004 Cawthorn 2005a and Kinnaird et al.
I—Archaean greenstone 2-—Archaean granite 3—Dominion Group 4—Chunniespoort Group 5—Pretoria Group 6—Rooiberg Group
7—Bushveld mafic rock 8—Bushveld granite 9—Bushveld granophyre 10—Waterberg Group 11—Alkaline Complexes 12—Karoo

Supergroup 13—Ore deposit under exploitation 14—Inferred ore deposit
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