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The cratonic lithosphere beneath the central Slave Craton
has been affected by Meso- to Neoarchaecan amalgamation,
repeated 2.2-1.8 Ga subduction events and younger
emplacement of dike swarms. The A154 kimberlite at Diavik
hosts abundant sulfide-bearing eclogitic diamonds and
eclogite xenoliths, the latter dated to ca 2.1 Ga using lithophile
element (Lu-Hf, Pb-Pb) geochronometers [1]. To shed light on
their origin and relationship we are obtaining Re-Os isotope
and major-element data on (i) single sulfide inclusions in
diamonds (DI), which are closed systems, (ii) sulfides in
eclogite xenoliths and (iii) whole rocks (WR), with the latter
two being open systems.

Preliminary data show average Re/Os of DI and single
sulfides in an eclogite xenolith to be ~8, whereas that of WR is
~2. In the Re-Os isochron diagram, DI fall about a ~1.9 Ga
reference isochron with enriched initial '*’Os/'*%0s (0.13),
with some overlap from single sulfides in xenoliths. This may
indicate that eclogitic diamond formation is temporally and
spatially linked to the emplacement of eclogitic components
into the lithosphere.

In contrast, WR and some sulfides in eclogite xenoliths
plot about older reference isochrons. However, these samples
show several mixing trends in 1/0s vs '*’Os/"**0s. One of the
endmembers appears to be peridotitic sulfide and may indicate
that mobile peridotite-derived sulfide melts [2] invaded
eclogite domains in the lithospheric mantle. This is supported
by the presence of Ni-rich sulfides in eclogite xenoliths from
this study: whilst eclogite-hosted sulfides were mostly found
to be Ni-poor (Ni<10 wt%), some have Ni contents up to 28
wt%, more typical of peridotitic sulfides. These Ni-rich
sulfides occur in otherwise “normal” eclogites suggesting that
sulfide migration is not accompanied by other evident
changes. The age of this event is not constrained; isochron
relationships in eclogitic materials consistently show supra-
chondritic intial "¥70s/"®0s, precluding the use of model age
histograms to correlate sulfide precipitation with tectonic
events.

[1] Schmidberger et al. (2007) EPSL 254, 55-68. [2] Gaetani
& Grove (1999) EPSL 169, 147-163.



