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Introduction: Nucleosynthetic anomalies in planetary mate-
rials are very useful indicators of mixing and fractionation proc-
esses in the solar nebula as well as of genetic relationships be-
tween planetary bodies. Non-mass dependent isotopic variations 
among bulk planetary objects have been reported for Ti, Cr, Ni, 
Mo, Ru and W, whereas for other elements (Zn, Zr, Hf, Os) no 
resolvable anomalies have yet been found [e.g., 1-4]. Extent and 
significance of this isotope variability, however, are unclear be-
cause for some elements discordant results were reported. In the 
case of Mo, some found widespread isotopic anomalies among 
bulk planetary objects, whereas others reported a uniform Mo 
isotopic composition for all solar system materials. These dis-
crepant results may reflect incomplete digestion of refractory 
phases in chondrites and/or analytical artifacts. Here we present 
new Mo isotopic data that was acquired using improved digestion 
and mass spectrometric techniques. 

Samples and analytical techniques: We processed samples 
from the CI, CM, CO, CV, CR, CB, H and L chondrite groups, 
samples of all major iron meteorite groups and Allende CAIs A-
ZH-1 to A-ZH-5 [5]. To investigate the effect of different diges-
tion methods on the measured isotopic composition, chondrite 
samples were (i) fused with a CO2 Laser prior to digestion in HF-
HNO3-HClO4, or (ii) dissolved in acid without previous fusion. 
Iron meteorites were dissolved in HCl. After separation by ion 
exchange chromatography, the Mo isotopic composition was 
measured using the Nu Plasma 1700 MC-ICP-MS at ETH. 

Results: - Chondrites: Except for CI and ordinary chondrites 
all investigated chondrite groups exhibit Mo isotopic composi-
tions distinct from that of the Earth. Murchison exhibits the larg-
est anomalies. The results are indistinguishable for both digestion 
methods, indicating that the Mo isotope anomalies are not due to 
incompletely dissolved refractory components. -CAIs: All CAIs 
have clearly resolved anomalies. -Irons: All groups except for 
the IAB and IIICD irons exhibit anomalies, the largest are found 
in the IVB irons. 

Discussion: The anomalies are internally consistent for vari-
ous internal normalization schemes and within a given meteorite 
group samples show the same anomalies. All observed anomalies 
can be successfully modeled with a 3-component mixture be-
tween terrestrial Mo, a s-deficit and a r-excess component, and 
can only be explained in terms of a nucleosynthetic origin. The 
presence of nucleosynthetic anomalies in meteorite parent bodies 
requires that the solar nebula was isotopically heterogeneous on a 
large-scale. Whether this feature of the nebula is inherited from a 
heterogeneous molecular cloud and thus would reflect incom-
plete mixing of presolar components, or was established during 
thermal processing of an initially homogeneous nebula, might be 
revealed by the correlation of nucleosynthetic effects for differ-
ent elements [1]. Our data conforms a well-defined Mo-Ru iso-
topic correlation [6] but only poor correlations are found between 
Mo and Ti, Cr or Ni anomalies.  
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