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Introduction:  Eucrite basalts are prod-
ucts of the earliest planetary volcanism in
the solar system. However, they generally
suffered from brecciation and metamor-
phism on the parent body [e.g., 1] and thus
their mineral chemistries and crystallization
ages tend to be reset [e.g., 1,2]. Yamato (Y)
75011,84 is a basaltic clast in a polymict
breccia and rarely preserves its primary
texture, mineral composition, and crystalli-
zation age [3]. We analyzed REE abundance
of pyroxene and plagioclase by ion micro-
probe and ensured its pristinity by compar-
ing the REE abundance of the bulk clast
with that of the parent magma calculated
from the mineral compositions.

We investigated Y 75011,84 eucrite ba-
salt from NIPR by chemical map analysis
and analyzed REE of the spots of the earliest
crystallization by the Cameca IMS 4f in-
strument operated by the University of New
Mexico/Sandia National Laboratories Ion
Microprobe Facilities.

Results and Discussion:  Average REE
abundance of pyroxenes and plagioclases is
compared with bulk-clast REE abundance in
Fig.1. All pyroxene cores from four zoned
pyroxenes show almost identical abundances
for HREE, although the LREE are scattered
due to their extremely low concentration.
Although analyses of Eu for all cores fall
below detection limit, all have negative Eu
anomaly. Two plagioclase grains were ana-
lyzed and their REE abundances are similar
to each other, except Er and Yb. Pun and
Papike [4] analyzed pyroxene cores from
probably a similar clast (Y 75011,96) as
Y 75011,84. However, REE abundances of

their cores are ~2–4 higher than that of our
cores. This suggests that pyroxene cores in
Y 75011,84 could be more primitive and
more likely preserve compositions of a pri-
mary magma.

REE abundance of a parent magma was
calculated from average REE abundances of
pyroxenes and plagioclases, using partition
coefficient D of McKay et al. [5] and Phin-
ney and Morrison [6] respectively. Both cal-
culated parent melts have REE abundance of
~20–30 CI chondrite and a fairly flat pat-
tern, which well matches the bulk-clast REE
abundance by Palme and Ikeda (1994, per-
sonal communication). This strongly sup-
ports a fact that cores of pyroxene and pla-
gioclase in Y 75011,84 clast record the REE
compositions of the parent magma.

The REE abundance of the parent magma
for Y 75011,84 eucrite basalt is higher than
those for REE-enriched ordinary eucrites,
such as Nuevo Laredo and Stannern [7]. The
flat REE pattern despite the highly enriched
REE abundance, can be explained by the co-
crystallization of pyroxene and plagioclase
from the melt, in which REE abundance of
the two minerals have complimentary
trends.
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