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Geochemical exploration of Precambrian Antarctic
meteorite — Aiming to the studies on “tectonics of
the solar system” —

Principal Investigator, Affiliation
Tsuyoshi TANAKA,
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Corresponding Post
Department of Earth and Environmental Sciences, Nagoya University

Chikusa, Nagoya 464-8602 JAPAN ( tanakat@nagoya-u.jp )

Cooperative researcher/ institution in Japan
Masayo MINAMI- Dept. of Earth and Environmental Sci., Nagoya
University
Yoshihiro ASAHARA"- Dept. of Earth and Environmental Sci., Nagoya
University
Keizo YANAI- Dept. Civil and Environmental Engineering, Iwate University

Kazuyuki SHIRAISHI- National Inst Polar Res.

Cooperative foreign researcher/ institution

We will ask several persons cooperation for samples and isotopic
analyses.

Related International Research Project
Not founded yet. The P.I. serving as an P.I. of Lunar Samples NASA, and
A working group member of geochemical mapping group of IAGC.

Description of the Program

More than 22000 meteorites are listed in the Catalogue of Meteorite 5th
ed. by Grady (2000). Most of the stony meteorites, however, classified into
only three groups, H, L and LL. The each group seems be correspond to a
mother celestial body. The meteorite groups, which have come on the earth,
should not be homogeneous during the 4.6 billion years history of our solar
system. The possible variation will provide us various hints on “tectonics of
the solar system”. Swedish Ordovician meteorites were reported in Journals
“‘Nature” and “Science”.

We know many meteorites on the Antarctic ice. We also know many

curious mafic and ultramafic nodules in the Lutsow-Holm Complex, East
Antarctica. The Lutsow-Holm Complex is a metamorphic complex in granulite



facies. The original sedimentary rocks are considered to be formed in upper
Proterozoic, probably 1000Ma. Many mafic and ultramafic rocks of a few

meters or smaller are included in the Complex. ( a photo in below ) The

source hinterland of these mafic rocks was not found yet. Antarctic geologists
regard that the nodules were derived from “extinct hinterland” (Hiroi et al.,
1986). We would like to propose another possibility here that a part of the
metamorphosed mafic rocks were originally meteorites. Then, we need no
hinterland. The current mineralogical textures are amphibolite and could not
examine by petrology.

Several mafic and ultramafic nodules are preliminary examined for 28
elements including REE and PGE by INAA. Geological Survey of Japan
reference JB-1 and PGE reagents are use as standards. Allende powder was
also analyzed together to check the analytical quality. Several mafic rocks
have “chondritic’ REE pattern. Lithophile element, however, may not be a
good indicator of meteorite, because the surroundings of the nodules are
gneiss. It contains lots of lithophiles. The platinum group elements, which are
contained in chondrite more than 10000 times of the crustal rocks, must be a
good indicator. Osmium and iridium are analyzed in appropriate numbers in
Allende chondrite.

We would like to propose the geochemical exploration of Precambrian
Antarctic meteorite as a new pioneering exploration in Antarctic region to
understand the solar system tectonics. We will analyze major and minor
elements including PGEs and REEs and Sr, Nd, Ce and Os isotopes for any
numbers of mafic and ultramafic nodules in Antarctic region.

The meteorite is accustomed to be named the place where it falls on. The
Precambrian Antarctic meteorite falls in our mind. Then it was named as
“Phantasia”.
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