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Chemical and physical transfers in an ultramafic rock weathering profile: Part 2.             
Dissolution vs. accumulation of platinum group minerals
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ABSTRACT

The chemical weathering of ultramafic rocks has resulted in eluvial concentration of Pt-group 
minerals (PGM) in lateritic weathering profiles of southern New Caledonia. The Pt mineralization 
interpreted as being primary consists of Pt-group minerals included within chromite crystals. The oc-
currence of PGM as free particles in the weathering profile results from the supergene dissolution of 
Pt-bearing chromite (Traoré et al. 2008). Following their release in the profile, supergene dissolution 
processes variably affect the PGM particles. The behavior of Pt-group elements in the weathering 
profile is characterized by significant loss of Pd and relative enrichment of Pt indicating that Pd is 
more mobile than Pt in the exogenous cycle. Unstable Pt-Fe-Cu-Pd alloys and PGE oxides undergo 
chemical and mineralogical changes to acquire the chemical configuration of isoferroplatinum (Pt3Fe), 
which is the most stable Pt phase in a lateritic environment. The isoferroplatinum phase may also 
be dispersed throughout the weathering mantle and/or accumulated in the lower parts of profiles ac-
cording to a translocation mechanism of residual Pt-rich fine particles driven by percolation of water 
through the connected pore spaces.
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INTRODUCTION

Lateritic weathering processes affect numerous regions of the 
intertropical zone (Pedro 1968; Nahon 1986; Tardy and Roquin 
1992), where long-term chemical weathering has led to the 
supergene accumulation of metals in profiles 10–100 m thick, 
and among them, precious metals such as Au and Pt. Previous 
studies concerning the behavior of Au and Pt have proven use-
ful for tracing the geochemical evolution of lateritic weathering 
covers within which they are concentrated (Colin et al. 1993, 
1997; Varajao et al. 2000).

Although hypotheses about the chemical mobilization 
of Pt-group elements (PGE) under supergene conditions are 
not new (Wagner 1929), the Pt-group minerals (PGM) are 
generally considered to be resistant phases during weather-
ing (Cabri and Harris 1975; Hattori and Cabri 1992). Much 
controversy remains, however, about the mobility of PGE, 
i.e., the geochemical and physical processes controlling their 
redistribution as PGM partial dissolution vs. neo-formation 
processes in the surface-weathering environment. For 
example, Augustithis (1965) hypothesized the supergene 
formation of PGM in lateritic weathering materials from 
ultramafic rocks of Ethiopia. Two years later, Otteman et 

al. (1967) suggested that PGM formed during hydrothermal 
serpentinization. Over the last four decades, numerous field 
and geochemical studies have shown the solubility of PGE 
in supergene environments (Bowles 1986; Middlesworth 
and Wood 1999; Varajao et al. 2000; Azaroual et al. 2001; 
Oberthür et al. 2003). We have investigated the geochemical 
behavior of the PGE and the physical-chemical processes con-
trolling the PGM mineralogy under the influence of supergene 
conditions in a lateritic weathering profile from New Caledonia 
to characterize the dissolution and/or the accumulation of those 
minerals.

Previous studies at this site have shown that a lateritic mantle 
has developed at the expense of the primary mineralization and 
that it is systematically characterized by higher Pt and Pd contents 
than the bedrock (Augé et al. 1995). The most common PGM 
identified in the secondary mineralization are the Pt minerals, 
mainly isoferroplatinum, Pt3Fe, which accounts for about 60% 
of PGM (Augé and Legendre 1994). The other major minerals 
identified are tulameenite (Pt2FeCu) and tetraferroplatinum 
(PtFe). Accessory cooperite and Rh-Ir-Pt-Fe oxides were also 
found (Augé and Legendre 1994). Previous studies at other 
sites have shown that PGM were, for the most part, contained 
in chromite crystals (Augé and Maurizot 1995). A detailed 
mineralogical and microchemical study of the PGM present 
in the weathering profile may be useful to characterize the 


