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Introduction: Isotopic studies of primitive chondrites are a 

useful tool for understanding the cosmochemical evolution of the 
early solar system and for providing information about accretion 
scenarios of the solar nebula. The Sun and the solar nebula 
formed, together with other stars, from a molecular cloud. Esti-
mated mixing times for molecular clouds are in the range of ~3 
Ma for small molecular clouds (1 pc, 300 M ) [1] to ≥10 Ma for 
moderate-sized molecular clouds (30 pc, 104 M ) [2]. Compared 
to a typical lifetime of ~10 Ma for moderate-sized clouds, it thus 
can be expected that the properties of chondritic materials reflect 
incomplete mixing. 

Isotopic compositions of chondrites: Chondrites preserve 
the compositions of kilometer-sized planetesimals and probably 
the composition of solar nebula material. Previous isotopic stud-
ies raise the question of whether these isotopes were heterogene-
ously distributed in the solar nebula. A study by Trinquier et al. 
[3] showed that ε54Cr values of inner solar system planets and 
planetesimals (e.g., carbonaceous chondrites, ordinary chon-
drites, enstatite chondrites, Mars, etc.) are different, supporting 
the view of heterogeneous accretion of the solar nebula. Isotopic 
data of ε54Cr [3] and ε62Ni [4, 5] also show a positive correlation; 
this is expected because both isotopes were synthesized in the 
same stellar regions by neutron-capture. Furthermore, excesses of 
137Ba and 138Ba (formed by both s and r processes) in carbona-
ceous and ordinary chondrites compared to Earth favor the as-
sumption of incomplete mixing of diverse nucleosynthetic com-
ponents [6]. Other studies of Mo isotopes [7] and 96Zr [8] further 
show that chondritic parent bodies accreted a small excess of 
neutron burst material as compared to Earth [6]. In addition, FUN 
inclusions in some carbonaceous chondrites contain excesses in 
heavy-element isotopes that are produced by r-processes [9]. If 
the solar nebula was completely mixed, these isotopic differences 
would not occur. 

Summary: Although previous models [10] suggest that the 
solar system formed from a hot, well-mixed, gaseous disk, varia-
tions in isotopic compositions between bulk planetary bodies and 
planetesimals imply that distinct isotopic reservoirs did exist and 
that the material was neither completely homogenized nor suffi-
ciently processed to erase these distinct signatures. 
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