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The platinum-group minerals (PGM) of the laurite (RuS2)– erlichmanite (OsS2) solid solution series represent
> 75% of the PGM reported in the chromite ores associated with ultramafic rocks from the upper oceanic and
subcontinental lithospheric mantle (SCLM). In this type of chromite ores, these PGMs are usually found forming
single (<20 µm) or composite grains together with other PGMs, base-metal sulfides and/or silicates. Often these
laurite-erlichmanite grains exhibit zoning defined by: (i) grains with Os-poor (laurite) core and Os-rich rim (normal
zoning), (ii) grains with Os-rich core and Os-poor rim (reverse zoning) and (iii) grains made up of a complex
intergrowth of Os-rich, Os-poor laurite and/or erlichmanite (oscillatory zoning). In situ LAMC-ICPMS analyses
of individual laurite-erlichmanite grains reveal Re-Os isotopic heterogeneity associated with the chemical zoning.
Such chemical and isotopic zoning is interpreted to be magmatic but departs from the assumptions that (i) there is
a reciprocal substitution of Os-by-Ru in the Pa3 pyrite-structure of both laurite and erlichmanite and (2) there is
no diffusion of the metals at high temperatures in such a structure. A revision of previous relevant work on mantle-
hosted chromitite revealed that some laurite hosted in the chromitites from the Ojen lherzolite massif (Serranía de
Ronda, Betic Cordillera, Southern Spain) display Os bands positively correlated with Ir and/or As contents. In this
study we have carried out a nanoscale characterization of these zoned laurites, using a combination of focused ion
beam micro-sampling techniques with high-resolution transmission electron microscopy (HRTEM) observations.
We observe that the zoning in laurite grains consists of a Ru-rich matrix containing oriented Os- and Ir-rich lamella
of up to ∼ 20 nm in thickness, which may be also enriched in As. The presence of the lamella themselves and the
positive correlation of Os and Ir content with As in them led us to suggest Os, Ir and As could not enter in the
structure of laurite as previously though, thus warning about the conventional idea that there is a complete solid
solution between laurite and erlichmanite at high temperature. The formation of the oriented lamella in the zoned
laurites of the Ojén chromitites reflects the possible pre-existence and later reorganization of metal nanoparticles
of Os and Ir during the formation of the laurite matrix at high temperature, rather than exsolution of Os and Ir (and
As) originally dissolved in the laurite lattice. The formation/preservation of the oriented lamella is interpreted as a
consequence of the fast undercooling of the chromitite body associated to the extremely rapid exhumation of the
ultramafic bodies from the upper mantle to their final emplacement into the continental crust. Our results provide
new insights of the nanoscale partitioning of PGEs in a natural ultramafic magmatic ore system.


