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Carbon-bearing materials formed by state-change: Earth, Moon and Meteorites
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Partial melting experiments of (0,-H,0-bearing peridotite: Genesis of carbonatite as an
inorganic source of phosphorus
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Effect of duplex slab melting for the production of mantle heterogeneity: implications
from Sr, Nd and Pb isotope geochemistry for Aono volcanic groups in the SW Japan arc
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The early continental crust is characterized by the existence of tonalite-trondhjemite-granodiorite
(TTG), thought to have formed in subduction zone either by melting of subducted oceanic crust or
melting of thickened oceanic crust due to imbrication and accretion of oceanic crust. In the early
'90s, modern equivalents of TTG were given the name “adakites”, following the definition of magmas
from Adak Island. As the adakites closely relate to hot subduction zones, they are considered to be
products of slab melting. In addition to the oceanic crust, sediments are important constituents of
the subducted slab. As the sediments have lower solidus temperature than the oceanic crusts, the
sediments could melt before or during the adakite productions. If this is the case, both subducted
oceanic crust and sediments could have melted beneath hot subduction zones. As melts can
effectively remove incompatible elements from slab, melting of oceanic crust and sediments would
profoundly affect how the mantle heterogeneity has evolved throughout the Earth’s history. The SW
Japan arc is characterized by active subduction of a relatively young (15-26 Ma) segment of the
Philippine Sea plate, Shikoku basin, beneath the Eurasian plate and is known for the occurrence of
adakites on the quaternary volcanic front. It is also likely that this subduction was accompanied
by melting of sediments to induce the Miocene forearc volcanism. Hence, the SW Japan arc should be
a suitable example to evaluate the role of melting of oceanic crust and sediments. In this paper,
we will present new results of isotopic and trace element analyses of adakites from Aono volcanic
group in the SW Japan and discuss behavior of the subducted crustal material at hot subduction
zone.
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Molybdenum isotope analysis using anion and cation exchange resins and MC-ICP-MS
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In the past 15 years, molybdenum stable isotope (6°*°Mo) has become a valuable tool for assessing
plaeo-ocean redox conditions (Arnold et al., 2004 Science; Dahl et al., 2010 PNAS). To measure Mo
isotopic compositions in Fe and Mn rich samples, we conducted (1) chemical purification of
reference Mn nodules (IMn-1, Nod P-1, and Nod A-1) by two-stage of ion exchange chemistry (AG1X-8
and AG50WX-8)(Barling et al., 2001 EPSL; Gordon et al., 2009 Geology), and (2) isotope measurements
of spiked Mo standard solutions (NIST 3134 and Alfa Aesar Specpure standard solution), using
multi-collector inductively coupled plasma mass spectrometry (MC-ICP-MS, Thermo Fisher Scientific
Neptune) at Geological Survey of Japan. The yields during the column chemistry were better than
95%. Although isobaric interferences on Mo masses are possible from Fe (or Fe argide), Zr, and Ru
(Siebert et al., 2001 G-cubed; Malinovsky et al., 2005 Int. J. Mass Spectrom.), their
concentrations in the purified samples were comparable to our chemical procedural blank values. The
difference in 6/*Mo between NIST 3134 and the Alfa Aesar standard solution was 0.17 +0.14%. The
observed offset was consistent with previously reported values (0.12 +0.11%; Greber et al., 2012
Geostand. Geoanal. Res.). Hence, accurate and high precision Mo isotope measurements of Fe-Mn
oxides are possible using the anion and cation exchange resins and MC-ICP-MS. In the presentation,
we will also report new 6°®*Mo data of hydrothermal Mn and Fe crusts based on this method.

F-O—R:EUIFTY
Keywords: Molybdenum

©2016. Japan Geoscience Union. A1l Right Reserved. - S6C50-P04 -



