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Introduction: The asteroid Itokawa is classified as an S-type 

asteroid and inferred, based upon reflectance spectrometry, to 
consist of materials similar to primitive achondrites or ordinary 
chondrites [1, 2]. In order to unequivocally establish the connec-
tion between asteroids and meteorites, determination of oxygen 
isotopic composition of asteroidal material is absolutely impera-
tive. For example, primitive achondrites and ordinary chondrites 
are clearly distinguishable by their oxygen isotopic compositions 
[3]. This is an updated report of the oxygen isotopic composition 
from the preliminary report [4] and the first report of the magne-
sium isotopic composition of Itokawa. 

Experiments: Each grain was mounted at the center of an 
epoxy disk and the surface was polished under the processes es-
tablished for the preliminary examination. The samples were 
gold-coated to a thickness of 60 nm.  

Oxygen and magnesium isotope compositions have been in-
vestigated by the Hokudai isotope microscope system [5]. A Cs+ 
primary beam of 20 keV and O- of 23 keV was focused to a spot 
of ~10 µm on the surface of the sample for O and Mg isotope 
analyses, respectively. Secondary ions were collected simultane-
ously in Faraday cups or in electron multipliers corresponding to 
the secondary ion intensities using a Cameca multi-collection 
system. Terrestrial standards of the corresponding minerals were 
used for normalization.  

Results and Discussion: All oxygen isotopic compositions 
of the minerals from Itokawa plot on the upper side of terrestrial 
materials on an oxygen three-isotope diagram and are distributed 
parallel to the terrestrial mass fractionation line.  The Δ17OSMOW 
for Itokawa is 1.46‰±0.41 (2σ) for olivine, 1.57‰±0.62 (2σ) for 
orthopyroxene, and 1.15‰±0.51 (2σ) for plagioclase. The mean 
Δ17OSMOW for minerals from Itokawa, 1.39‰±0.36 (2σ), coincide 
with those of LL or L chondrites, but not with those of H chon-
drites.  

We have observed no δ26Mg-excesses for olivine, orthopy-
roxene and plagioclase from Itokawa in 2σ confidence of the 
analytical precisions. The initial 26Al/27Al ratio is calculated to be 
3 ±8 (2σ) x 10-8 and the initial δ26Mg is to be 0.01 ±0.02‰, 
which coincide with those of equilibrated chondrites.  
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