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Introduction: Calcium-Aluminum-rich Inclusions (CAls) in primitive meteorites are the first solids to condense
in the Solar System [e.g., 1, 2]. The oxygen isotopic compositions recorded in various mineral components of CAls
provide clues about their origin and post-formation history [e.g., 3], including processes such as condensation, melt-
ing, nebular alteration, and fluid-rock reactions on the parent body. Among primitive meteorites, CO3 carbonaceous
chondrites are one of the minimally altered and the CAIs within them retain records of their earliest histories. Here
we report results from oxygen isotopic imaging of a grossite-hibonite bearing CAI (CAI 44) from the Miller Range
(MIL) 090019 CO3 chondrite, using NanoSIMS. The goal of this study is to search for evidence of nebular process-
es in phases that are most susceptible to parent body alteration.

Methods: The mineralogical and petrological characterization of CAI 44 was performed using the JOEL Hy-
perprobe 8530 electron microprobe at NASA JSC. Oxygen isotopic imaging of the CAI was done using the Cameca
NanoSIMS 50L ion microprobe at NASA JSC. We followed the analytical protocol described in [4]. O-isotopic
maps of the CAI were acquired by rastering a ~3 pA primary Cs’ beam at 16 keV over an area of 20 x 20 um over a
period of ~7 hours. Negative secondary ions of %07, 07, o, 2si, 24Mng_, YTA1'%0", and *°Ca'®O” were simul-
taneously acquired using electron multiplier detectors at a mass resolving power of >10,000, sufficient to resolve the
"®OH" interference from the '’O” peak. An electron flood gun was used to mitigate sample charging during the anal-
yses. We used San Carlos olivine and Madagascar hibonite as isotopic standards to correct for the instrumental mass
fractionation. The O-isotopic ratios were corrected for the quasi simultaneous arrival (QSA) effect and the detector

dead time.

Results and Discussion: CAI 44 contains a 20
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matrix. This suggests that the formation of Figure 1: Oxygen isotopic composition of various mineral phases
grossite and its alteration phases involved a  in CAI 44. Errors shown here are lo.

more complex scenario than simply a fluid-rock

interaction on the meteorite parent body. These observations suggest that the O-isotopic variation seen in the differ-
ent CAI minerals likely recorded distinct nebular reservoirs as the CAI formed, consistent with the O isotope analy-
sis of a spinel-rich CAI from the same meteorite [7].
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