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The Platinum Group elements (PGE), Au and Re form a
coherent group of highly siderophile and variably chalcophile
elements, which behave very differently to lithophile elements
during mantle processes and provide a different perspective on
the formation and evolution of the lithospheric mantle. In addi-
tion, the Re-Os isotopic system may provide reliable melt deple-
tion ages. The geochemistry of the highly siderophile elements
(HSE) potentially carries large amounts of information on
mantle processes and further understanding of the evolution of
the lithosphere. However, the distribution and behavior of the
HSE in the mantle is poorly understood. Although base metal
sulfides are thought to be the main host for these elements, little
attention has been paid so far to sulfide abundance, distribution,
mineralogy and microstructural sites in mantle samples. Further
understanding of HSE behaviour in the mantle will depend on
studies of the relationships between HSE distribution, Re/Os
isotope systematics, and the abundance and composition of
sulfide phases. We have developed in-situ techniques using the
Laser Ablation Microprobe linked to quadrupole ICP-MS
(LAM-ICPMS)or Multicollector-ICP-MS (LAM-MC-ICPMS)
in order to further investigate distribution of HSE ( et al., 2000)
and variability of Os isotopes (Pearson et al., this volume) in
mantle sulfides, respectively. The main results of these studies
are: 

1: The extreme variability of the chondrite-normalised HSE
patterns; Pd/Ir ranges from 0.002 up to 48. 

2: The high solubility of PGE in base metal sulfides (BMS);
Os and Ir contents in mono-sulfide solid solution (MSS) can be
as high as 1000 ppm. These data confirm the extreme compati-
bility of such elements in the BMS of mantle peridotites, and
emphasise that the Os budget of mantle rocks is completely
controlled by the sulfide phases. 

3: The HSE patterns define two groups, which reflect differ-
ences in major element chemistry and microstructure. MSS
enclosed in silicates show high Os and Ir contents but low to
very low Pd/Ir. The chemistry, occurrence and HSE patterns of
these enclosed sulfides suggest that they are residual following
partial melting. This type of sulfide has nonradiogenic Os
isotope compositions, consistent with ancient melt depletion and
isolation from the convecting asthenospheric mantle for time
periods similar to the age of the overlying crust. Enclosed
sulfides may be found in rocks showing textural and mineralog-
ical evidence of extensive melt/rock reactions suggesting that
the silicates have efficiently shielded the enclosed sulfide from
reaction (Burton et al., 1999). In contrast, interstitial sulfides,
which typically are lower in S but higher in Cu (e.g. Cu-rich

pentlandite) than the enclosed MSS, have low Os-Ir contents but
high Pd/Ir. These sulfides usually dominate in samples having
high S contents (330 to 600 ppm), and are interpreted as being
metasomatically introduced. Their 187Os/188Os display radi-
ogenic values up to 0.175. and they have extremely variable
187Re/188Os. Both types of sulfide often occur in the same
sample; such samples may have normal sulfur contents 
(e.g. S< 200 ppm). The interstitial sulfides are likely to have
been added either via volatile-rich metasomatism (e.g. Mtf 37,
Figure 1), or through asthenosphere-lithosphere interaction as
inferred for the high-T garnet-rich sheared peridotite xenoliths
from the Kaapvaal Craton (e.g. FS-8, Figure 1).

The in-situ analysis of PGE and Os isotopes provides crucial
information on the behaviour and distribution of the HSE and on
the evolution of the lithosphere (depletion/metasomatism).
However, care must be exercised in interpreting whole rock PGE
and Re/Os data without detailed information on sulfide miner-
alogy and abundance. Since many of the mantle samples studied
here contain sulfides having both Pd-enriched and Pd-depleted
patterns, and both radiogenic and nonradiogenic Os, we suggest
that many of the whole-rock analyses reflect mixing between
several sulfide generations. It is therefore hazardous to draw
conclusions on Earth formation and differentiation processes
based upon whole rock PGE abundances or Os isotopes.

Figure 1: 187Os/188Os versus 187Re/188Os for individual sulfides
grains in a peridotite xenolith from Montferrier, Languedoc,
France (Mtf-37) and in a garnet-rich sheared peridotite xenolith
FS-8 (T=1250ºC) from Kaapvaal Craton.
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