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The measurement of mass-independent isotope anomalies 
in primitive meteorites provides important information 
concerning the nucleosynthetic history and chemical evolution 
of the early solar nebula. Of particular interest are the iron 
peak elements, the products of fusion reactions in the cores of 
massive stars [1]. Early studies found significant 48Ca, 50Ti, 
54Cr, 64Ni and 66Zn isotope anomalies in refractory inclusions, 
interpreted to reflect incomplete mixing of a neutron-enriched 
nucleosynthetic source [2 and refs therein]. More recently, 
however, the detection of correlated isotope anomalies from 
distinct stellar progenitors, on the bulk meteorite scale, has 
been taken as evidence for ‘unmixing’ of an isotopically 
distinct phase from an initially homogeneous protosolar 
molecular cloud [3] [4]. Here we extend these observations to 
include the Zn isotope system.  

 With improved analytical precision, we show that 
carbonaceous chondrites have resolvable 66Zn and 68Zn 
excesses compared to terrestrial. We also find that enstatite 
chondrites have small 66Zn deficits, which is consistent with 
the small 48Ca and 50Ti deficits observed in such samples [5]. 
Furthermore, sequential leaching experiments show that the Zn 
anomalies are not limited to one phase. 

This study is the first to demonstrate that Zn isotope 
anomalies are present in bulk primitive meteorites. The 
complimentary excesses and deficits exhibited by the 
carbonaceous and enstatite chondrites, the more volatile nature 
of Zn, and the linear relationships seen between Zn and other 
iron-peak anomalies seems to further confirm the ‘unmixing’ 
hypothesis. That the anomalies are not limited to one phase 
indicates that, in terms of Zn, large-scale isotope heterogeneity 
existed in the early solar nebula. 
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