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For a clearer underdanding of the evolution
of the continentd crugt it is nessasary to know
the timing of dabilisaion of the underlying
mantle lithogphere from which the crust was
derived. Lithosphere becomes isolated from
the underlying asthenosphere as a result of
melt extraction, and thus dating the depletion
places an important congraint on lithosphere
dabilisstion and its reation to the overlying
crust. Attempts to characterise and date
depletion events in mantle materid  usng
conventional isotope systems (Rb-Sr, SmNd
and U-Pb) have had limited degrees of
success, principaly because these eements
are dl incompatible and their abundances in
depleted peridotites ae vey low and
additiondly can be effected by metasomatism
and dteration (Stosch and Lugmair, 1986).

The geochemicd behaviour of Os contrasts
markedly with that of Nd, Sr and Pb because
Os is highly compatible during mantle
melting and is thus retained by the resdue. At
the same time, Re is logt preferentidly to the
melt, hence samples of depleted peridotite
should possess high Os abundances and low
Re/Os ratios and may be used to edtimate
minimum ages for mantle depletion and mdt
extraction.  Furthermore, the high Os
abundances of depleted peridotites should
make them rdatively insendtive to the effects
of subsequent metasomatism and dteration.
This approach has been used with
condderable success in dudies of ganet
lherzolite xendliths from  kimberlites,  of
ultramafic xendliths from basdtic volcanics,
and of massif peridotites.

The metasomatic dteration is known to have
profound effects on sulfides as wel as
lithophile trace dements. Studies have shown
that highly metasomatized xendliths are often
nealy devoid of sulfur. In order to
chaacterize  the  effect of mantle
metasomatism on Os, we have underteken a
sudy of Os isotopes and PGEs in a uite of

metasomatized mantle  xenoliths from  the
Plesocene Eifd volcanic fidd of wesen

Germany.

Preliminary Os isotog:)ic data for the suite
have a minmum ’0g'®80s of 0.1206,
implying a Proterozoic minimum age of
separdtion of the subcontinental  lithospheric
mantle (SCLM) from the convecting
aghenosphere. This is congstent with results
from highly depleted mantle rocks derived
from the European SCLM, as observed for
exanple in Ronda (Reisberg and Lorand,
1995). Mogt of the samples analyzed thus far
have Os isotopic compostions between that
and the accepted primitive mantle vaue of
0129. Two samgleﬁ however  have
consderably higher 1¥’0s/*%80s of 0.1357
and 0.1421 respectivdy. Mantle samples this
radiogenic ae rare, and suggest some
addition of radiogenic Os  Posshilities
include  depodtion of  crugaly-derived
aulfides to the samples isotopic re
equilibration  with  radiogenic  metasomatic
fluids, and interaction with the host melt.

One characterigtic that these samples share
with other xenoliths is low Os concentrations
(some dgnificantly less than 1 ng/g) and low
Od/lIr ratios. This has been found in other
aress to be rdated to the dissolution of sulfide
phases from the xendlith during immergon in
the host basdt. Either this process or prior
breskdown of sulfide during metasomatism
may wel have rendered these xencliths more
susceptible to isotopic exchange with the host
magma than a mantle rock with a full
complement of Os (-3 ng/g) normdly would
be. In this event it is nonethdess difficult to
account for the enormous mass of
unradiogenic Os that would be released to the
magma because dmog dl terrestrid magmes
have very radiogenic Os, a vey low
concentrations.



