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Recent observational and experimental investigations have significantly advanced our understanding of
the structure and constituent materials of the deep Earth. Yet, even fundamental properties intimately
linked with formation and evolution of the planet, such as details of the chemical heterogeneity in the
mantle and light elements dissolved in the core, remained unclear. Seismological evidence has suggested a
vigorous convection in the lower mantle, whereas geochemistry has suggested the presence of stable
regions there that hold ancient chemical signatures. The amounts of radioactive isotopes that act as
heat sources and drive dynamic behaviors of the deep Earth are also still largely unknown. We provide an
opportunity to exchange the achievements and ideas, and encourage persons who try to elucidate these
unsolved issues of the core-mantle evolution using various methods, including high-pressure and high-
temperature experiments, high-precision geochemical and paleomagnetic analyses, high-resolution
geophysical observations, geo-neutrino observations, and large-scale numerical simulations. Since this
session is co-sponsored by geomagnetism, paleomagnetism and rock magnetism division of the SGEPSS,
contributions in geomagnetism and geodynamo simulation are also encouraged.
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Platinum-group element (PGE) in mantle peridotites have been targeted as a geochemical tracer of core-
mantle evolution, as it is highly siderophile. Meanwhile, ascending melts produced by partial melting of
the mantle potentially disturb the PGE composition recorded during early Earth&rsquo;s history. To fully
facilitate the PGE as the geochemical tracer of core-mantle evolution, mineralogical and geochemical
characteristics of metasomatic PGE host minerals, such as base-metal sulfides (BMSs) and platinum-
group minerals (PGMs), should be properly investigated in metasomatized mantle peridotites. 
 
A PGE&ndash;BMS inclusion in harzburgite xenolith from Tahiti island (Society Archipelago) was
intensively investigated in the scale of sub-micrometer, employing transmission electron microscope
with energy dispersive X-ray spectrometer (TEM-EDS). The sulfide inclusion is of metasomatic origin as
it is enveloped by carbonaceous glass (21.2 at% C), and forms inclusion array with other
sulfide&ndash;carbonaceous glass inclusions in host clinopyroxene crystal. The Tahitian harzburgite
xenolith is, therefore, sufficiently suitable to elucidate metasomatic behavior of PGE through
carbonatitic metasomatism in the mantle. 
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With the mineralogical and geochemical investigations by the TEM-EDS, the sulfide phases were
identified: monosulfide solid solution (MSS), pentlandite, sugakiite, heazlewoodite, chalcopyrite, and Cu-
Ir-Pt-Rh-thiospinel (cuproiridsite&ndash;malanite&ndash;cuprorhodsite). Considering empirical evidence,
the first crystallization product from metasomatic sulfide melt was primary MSS below 1,000 &ordm;C.
The primary MSS was recrystallized into Fe-rich MSS (33.8 at% Fe, and 16.6 at% Ni), Ni-rich MSS (9.7
at% Fe, and 42.9 at% Ni), Fe-rich pentlandite (21.5 at% Fe, and 33.6 at% Ni), Ni-rich pentlandite (15.2
at% Fe, and 39.8 at% Ni), sugakiite, and heazlewoodite at low temperatures down to 500 &ordm;C,
where Ni-rich pentlandite and heazlewoodite can coexist. During the recrystallization process, most of
Cu contained in the primary MSS was absorbed into the sugakiite (6.9 at% Cu). The other Cu-rich sulfides
such as chalcopyrite (25.7 at% Cu) and Cu-Ir-Pt-Rh-thiospinel (15.1 at% Cu, 26.5 at% Ir, 8.2 at% Pt, and
1.2 at% Rh) were crystallized directly from evolved Cu-rich sulfide melt after the primary MSS
crystallization below 760 &ordm;C. Therefore, the PGE was preferentially partitioned into the evolved
Cu-rich sulfide melt. The preferential partitioning of PGE into the evolved Cu-rich sulfide melt is
attributed to high metal/sulfur ratio (~1.2). The coupling mobility of Ir, Pt, and Rh might function in the
case of metasomatic activity involving carbonatitic melts in the mantle.


