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Chemical and physical transfers in an ultramafic rock weathering profile: Part 1.              
Supergene dissolution of Pt-bearing chromite
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ABSTRACT

Chemical weathering and supergene dissolution processes of Pt-bearing chromite have been studied 
in a lateritic weathering profile developed on ultramafic rocks in New Caledonia (southwest Pacific). 
The chemical distributions of alkaline earth, transition metals, and precious metals (including Pt and 
Pd) were determined in a weathering profile varying from bedrock at the base upward through coarse 
and fine saprolites, and capped by a mottled zone and a lateritic colluvial nodular horizon. Chemi-
cal analyses and mass-balance calculations suggest that progressive weathering of the parent rock 
is characterized by an enrichment of Fe, Co, and Mn, a segregation of Ni at the boundary between 
the bedrock and the coarse sapolite and in the lower part of the fine saprolite, and a depletion of Mg, 
Ca, Si, Al, and Cr. The higher concentration of transition metals at the interface between the coarse 
and fine saprolite is due to vertical transfer and precipitation at the base of the weathering profile. 
In such a lateritic environment, the Pt-bearing chromite grains are progressively dissolved and the 
Pt-group minerals (PGM) are released in the weathering mantle with a preferential depletion of Pd 
with regard to Pt. 
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INTRODUCTION

Lateritic weathering of rocks is one of the major processes 
that modify the Earth’s surface and contribute to the geochemical 
cycle of elements (Marker et al. 1991; Compton et al. 2003). 
It affects numerous regions of the intertropical zone (Pedro 
1968; Nahon 1986; Tardy and Roquin 1992; Tardy 1997), where 
long-term chemical weathering has led to the dissolution of 
primary minerals—including heavy minerals like metal-bearing 
spinel—resulting in supergene formation and accumulation of 
secondary and residual minerals in profiles 10–100 m thick. The 
mobilization and recycling of chemical elements during super-
gene weathering processes is complex, depending on dissolution 
kinetics of primary minerals, formation of secondary phases, 
Eh-pH conditions, mass transfers, and co-precipitation and ionic 
exchanges between various minerals (Harris and Adams 1966; 
Nesbitt 1979; Cramer and Nesbitt 1983; Nahon 1991; Nesbitt 
and Wilson 1992; Islam et al. 2002). We report here the chemical 
weathering of ultramafic rocks of New Caledonia and particularly 
the supergene dissolution of Pt-bearing chromite grains dissemi-

nated in the weathering profile to characterize the weathering 
processes of the parent rocks and the release mechanism of Pt-
group minerals (PGM) in the weathering profile.

More than one-third of the area of New Caledonia is covered 
by ultramafic rocks, which are remnants of a Late Eocene over-
thrust belt now dissected by erosion (Paris 1981). These ultrama-
fic rocks are deeply weathered, resulting in progressive leaching 
of Mg and Si and relative concentration of Fe and other metals 
in thick weathering profiles (Trescases 1975; Latham 1986). 
Ultramafic rocks are mainly harzburgite or lherzolite, which 
can exhibit serpentinization at their base, and are intercalated 
locally with dunite layers (Trescases 1975). Chromium spinel 
(Mg,Fe2+)(Cr,Al,Fe3+)2O4 is present interstitially in amounts up to 
3% (Guillon 1975) or in pure chromite deposits of the ophiolitic 
harzburgites (Cassard et al. 1981; Augé 1985; Leblanc 1995). 
This primary chromite has been mobilized in eluvial and alluvial 
deposits. Significant proportions of this mineral have been pre-
viously reported in New Caledonian ophiolitic complexes, but 
the secondary supergene evolution of Cr-rich spinel is poorly 
understood (Phan and Routhier 1964). A petrological and geo-
chemical study of lateritic weathering profiles can contribute to 
improving this knowledge, and, more particularly, to address-
ing the specific metallogenic issue of the supergene weathering 
processes of Pt-bearing chromite.* E-mail: beauvais@cerege.fr 


