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Nucleosynthetic isotope anomalies in meteorites reflect the
accretion of their parent bodies from isotopically heterogeneous
dust components. For instance, for several elements, isotopic
variations among the different groups of carbonaceous chondrites
have been attributed to the heterogeneous distribution of CAlIs,
chondrules, and CI chondrite-like matrix [e.g., 1,2]. However, for
Fe and Ni, the nucleosynthetic isotope variability among bulk
carbonaceous chondrites is not easily explained in this manner.
In particular, CI chondrites are characterized by distinct Fe and
Ni isotopic compositions compared to other carbonaceous
chondrites [3,4]. This has been attributed to either formation in
spatially distinct reservoirs of the solar nebula [3], or to
fractionation of isotopically distinct FeNi metal grains among the
carbonaceous chondrites [4]. To better understand the origin of
the Fe and Ni isotope variations among carbonaceous chondrites,
and to constrain the nature of the carriers involved, we initiated a
systematic study of the Fe and Ni isotope variations among the
components of carbonaceous chondrites. Samples investigated
for this study at this point include chondrule separates from
Allende, matrix separates from Jbilet Winselwan, and acid
leachates from the Murchison. Our initial results show that
chondrules tend to have smaller Ni isotope anomalies than their
host carbonaceous chondrites, whereas matrix-enriched samples
tend to have larger Ni isotope anomalies. The Fe isotope
compositions of the same samples are indistinguishable from the
bulk chondrite, suggesting that the original Fe isotope anomalies
in these samples have been overprinted by parent-body
alteration. The step-wise dissolution of Murchison reveals the
presence of large >*Fe and **Fe anomalies, demonstrating the
existence of distinct nucleosynthetic components of Fe.
Together, these initial results point towards a component-
controlled origin of the Fe and Ni isotopic variations among
carbonaceous chondrites and suggest that in non-CI
carbonaceous chondrites the Fe and Ni isotopic composition of
matrix is different from that of CI chondrites.
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