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The origin and isotopic compositions of primitive organic matter inferred from
microanalysis on carbonate In meteorites
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I measured oxygen and carbon isotopic compositions of carbonate minerals in
primitive meteorites (chondrites).By using secondary ion mass spectrometry, we investigated
heterogeneity of isotopic compositions within individual carbonate grains with a spatial resolution
of a few micrometers. We found that oxygen isotopic compositions are highly variable within
carbonate grains, whereas carbonate isotopic compositions are almost constant. We concluded that
oxygen isotopic compositions are determined by water-rock interactions (aqueous alteration) during
precipitation of carbonate minerals from aqueous fluids, while carbon isotopic compositions reflect
mixing ratios of organic matter and carbon dioxide ice accreted to meteorite parent bodies.
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