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[1TA. E. Rubin (1997) MAPS, 33, 385-391. [2] E. Anders and N. Grevesse (1989) GCA, 53, 197-214.
Relationship between volatile elements contents and petrologic subtypes in CO chondrites.

*K. Nakamura, S. Terai, N. Shirai, M. Ebihara (Tokyo Metropolitan University)
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We have conducted SIMS analyses of siderophile elements (such as PGEs) in metal grains in
Y-81020 (CO 3.05) chondrite, and based on the obtained data, we discuss fractionation
processes of siderophile elements in the solar nebula. We have analyzed both large isolated
metal grains in matrix and small metal grains in chondrules. The analyzed elements were Os, Ir,
Pt, Ni, Co, Fe and Au. The major siderophile elements (Fe, Ni, Co) show almost no
fractionation relative to CI composition. On the other hand, refractory siderophiles (Os, Ir and
Pt) show significant variations in their abundances from unfractionated to highly depleted by a
factor of 100. Such a large depletion in refractory siderophiles may suggest a high temperature
fractionation process, in which metal grains formed from the gas after removal of the most

refractory siderophiles.

Fractionation of siderophile elements in the solar nebula inferred from their distribution in metal
grains in a CO chondrite
*H. Hiyagon', Y. Morishita>, G. Saito’ (‘Grad. School of Science, Univ. Tokyo, *Faculty of

Science, Shizuoka Univ., *Inst. Geology and Geoinformation, AIST, Japan.)
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References: [1] Jacquet et al. (2013) MAPS, 48, 1981. [2] Connolly et al. (2001) GCA, 65,
4567.

Highly siderophile element compositions in metal phases from a CR chondrite, NWA 801.

*N. Nakanishi', T. Yokoyama', S. Okabayashi', T. Usui?, H. Iwamori'** ('Dept. of Earth &
Planet. Sci., Tokyo Tech, 2 Earth-Life Science Institute, Tokyo Tech, *JAMSTEC)
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T AT MVORNTRE RS, 2 R 22— VDO ERS THDE T VAT T A
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Cs/Ba ft : 0.015~1.32), KEEKIZL DTNV AU LHEOFHDEDPREIND, [Fl—AR
v @ Ba [Gfi AT — Z 2 oOWTIE, BIEfRT T Th 5,

Cosmochemical study on the redistribution behavior of alkaline elements in association with
aqueous alteration on a meteorite parent body in the early solar system.
*K. Sakumal, H. Hidakaz, K. Yamashita® (lHiroshima Univ., 2Nagoya Univ., 3Okayama Univ.)



2 A O Precise determination of rare earth elements, Th and U in
5 CI chondrites by ICP- MS

Cao Dong Vu, Naoki Shirai and OMitsuru Ebihara
(Dept. of Chemistry, Tokyo Metropolitan University)

[Introduction] CI chondrites are considered as the most primitive materials available in our
solar system from a chemical point of view. Their bulk composition is similar to that of the solar
photosphere excepted for volatiles such as H, C, N and O [e.g., 1]. CI chondrites comprise of
only five falls and possibly a few finds from Antarctica. It was reported that Antarctic CI
chondrites are petrologically different from CI chondrites falls such as Alais, Ivuna and Orgueil
[2]. Antarctic CI chondrites are suggested to have been thermally metamorphosed and/or
aqueously altered. Therefore, Antarctic CI chondrites could have been derived from a parent
body different from that of CI chondrite falls [2]. Even with the importance of CI chondrites,
chemical compositions of Antarctic CI chondrites have not been reported. In this study, the
chemical compositions of four CI chondrites (Alais, Ivuna, Orgueil and Y-980115) were
determined. We especially focused on rare earth elements (REE), Th and U abundances. In
addition to these elements, a number of major and minor elements in these samples were also
analyzed.

[Experimantal] Sample weighing about 15 mg of each meteorite was digested by acids (HF,
HNO; and HCIO,) with '*’Sm spike. ICP-AES and ICP-MS measurements were performed for
the determinations of Mg, Al, P, Ca, Sc, Ti, V, Mn, Fe, Co, Ni, Cu, Zn, Sr and Ba, and REE, Th
and U, respectively. The Smithsonian Institute (SI) Allende meteorite powder samples was used
as a control sample.

[Results and Discussion] By repeating analyses of the SI Allende sample, accuracy of our data
is estimated to be less than 3% for REEs, Th and U and are better than 5% for other elements,
while relative standard deviations (RSD) for 10 individual experiments are less than 3% for
REEs, and 5% for others. Chemical composition of Y-980115 for most elements lie in the range
of the other CI chondrites analyzed in this study within errors with some minor differences (e.g.,
Sr and Cu), but Sr and Cu values of this study are very close to CI mean. REE, Th and U
abundances for Y-980115 are consistent with those for the fall CI chondrites (Orgueil and
Ivuna). Although meteorites collected from Antarctica may have suffered from terrestrial
weathering, chemical composition of Y-980115 for major, minor and REEs elements seems to
be less affected by terrestrial weathering. Four CI chondrites have similar CI-normalized REE,
Th and U abundances to each other. However, Alais and one Ivuna (NMNH 6630) have higher
and lower REE, Th and U abundances than those of other CI-chondrites, respectively.

[1] Anders and Grevesse (1989) [2] King et al. (2015).

Precise determination of rare earth elements, Th and U in CI chondrites by ICP-MS.
* C. D. Vu, N. Shirai and M. Ebihara (Dept. of Chemistry, Tokyo Metropolitan University)
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Refs. : [1] R. Khan et al. (2015) EPSL 422, 18-27. [2] M. Ebihara and M. Honda (1984) Meteoritics 19, 69-77.
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Distribution of rare earth elements, Th and U in R chondrite

*R. Maeda', N. Shirai', M. Ebihara' (lTokyo Metropolitan University)
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References: [1] Connolly et al. (1994) Nature 371. [2] Kong & Ebihara (1997) GCA 61. [3]
Campbell & Humayun (2003) GCA 67. [4] Zanda et al. (1994) Science 265
In-situ trace element analysis of Fe-Ni metal in ordinary chondrite
*S. Okabayashil, T. Yokoyamal, H. Iwamori'* (lDept. of Earth & Planet. Sci., Tokyo Inst. Tech.,
2JAMSTEC)
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References: [1] Warren (2011). EPSL, 311, 93. [2] Burkhardt et al. (2011). EPSL, 312, 390. [3] Nagai and Yokoyama (2016) J4A4S, 31, 948. [4]
Nagai and Yokoyama (2014) Anal. Chem., 86, 4856. [5] Yang et al. (2010). GCA, 74, 4493. [6] Kruijer et al. (2014). Nature, 130, 65.

Two isotopic reservoirs in the early solar system: clues from Mo isotope anomalies for bulk
meteorites

*Y. Nagai', T. Yokoyama', T. Hirata> ('Dept. of Earth and Planet. Sci., Tokyo Tech; *Geochem.
Research Center, Tokyo Univ.)
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On-site Mass Spectrometry based on the Multi-turn TOF Mass Spectrometers
*M. Toyoda (Grad. School of Science, Osaka Univ.)
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