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The search for preserved late-stage
accretionary components in terrestrial
materials
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Comparison of mass-independent isotope compositions of
meteorites and terrestrial samples may allow identification of
Earth’s building blocks. Meteorites inherit mass-independent
nucleosynthetic isotope variations from the heterogeneous
distribution of presolar materials in the protosolar disk. These
cosmic isotope variations delineate typically ‘wet’ carbonaceous
chondrite meteorites from ‘dry’ non-carbonaceous chondrite
meteorites [1]. Siderophile element isotope compositions (e.g.,
Mo, Ru) have the utility of potentially tracing the timing of
volatile delivery to Earth as the Mo and Ru terrestrial mantle
budgets ostensibly record the addition of the last 10-20 wt. %
and ~0.5 wt. % of mass to Earth, respectively [2]. The
proposition that nucleosynthetic isotope signatures may be
present in the accessible mantle is supported by preserved
primordial mantle domains identified using the radiogenic
I82Hf182W system, which recorded differentiation events during
the first ~60 Myr of Earth history [3]. Recently, [4] reported a Ru
isotope signature in ~3.7 Ga rocks from southwest Greenland
that the authors interpreted as reflecting preservation of a
nucleosynthetic signature of pre-late accreted material. Similar
isotope variations are anticipated for Mo. We are extending the
search for nucleosynthetic isotope anomalies in the mantle by
determining the Mo isotope composition of ocean island basalts,
granites, diamictites, kimberlites, mid-ocean ridge basalts, and
molybdenites. Combined with '®*W isotope compositions, we
assess if and how primordial mantle domains were formed and
preserved.
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