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Synopsis

Stratigraphy of oxygen isotope anomaly in Ca-Al-rich inclusions (CAISs) in primitive
meteorites has been determined by secondary ion mass spectrometry. The results
show that the CAls have experienced multiple heating event in the protoplanetary disk
aswell asin vacuum. Oxygen isotope anomaly in CAls was introduced by isotopic
exchange reaction between the °O-rich melt and the surrounding *°O-poor gas during
the heating. A candidate for an energy source for the multiple heating would be flares
of active protosun. The proto-CAls generated near the protosun were launched into

the meteorite forming region in the protoplanetary disk by bipolar out flow.
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Fig. 1. (a) Optica microphotograph of
coarse grained CAIl, HN3-1 from the
Allende carboneous chondrite. (b) Back
scattered electron image of SS-02 CAI
from the Allende meteorite. (c) Back
scattered electron image of a fine CAl
from Murchison carboneous chondrite.
Ol:  olivine, Sp:  spind, Cpx:
clinopyroxene.
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Fig. 2. Three isotopes diagram for

oxygen. Mass dependent fractionation

occurs along aslope 1/2 line. Mixing

between points A and B occurs along the

line AB.
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anhydrous mineras (CCAM) line
Oxygen isotope ratios of CAl minerals
are scattered onto theline AB. Typical
minerals of *O-rich and '°O-poor
endmembers are spingd and méelilite,
respectively.  TF: terrestrial isotope
fractination line.
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Fig. 4. Mass spectrafor masses 16, 17 and 18.
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Fig. 5. Oxygen isotopic zoning and
compositional growth zoning observed
in 7R-19-1 CAIl from the Allende
meteorite.
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