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Zinc is a moderately volatile chalcophile trace element in 
meteorites, and it is relatively depleted in achondrites compared 
with chondrites.  In most terrestrial igneous and sedimentary 
rocks, variation of zinc isotopic composition is limited (δ66/64Zn 
between 0 and 0.70 ‰), but large variations have been found 
(e.g., up to +6.4‰ in lunar processes [1] and up to +2.04‰ in 
tektites [2]) associated with volatilization processes.  Also, [3] 
demonstrated that zinc in lunar basalts was enriched in heavy 
isotopes compared to the bulk Earth, suggesting a large-scale 
evaporation of Zn during Earth-Moon differentiation.  Thus, the 
zinc isotopic composition of basaltic achondrites may be a direct 
indicator of volatility-driven processes, such as evaporation and 
shock metamorphism. Here we present new results for zinc 
isotopic composition in a series of achondrites (eucrites, 
howardites, aubrites, shergottites, nahklites, and chassignites) as 
well as enstatite chondrites (EC), in order to compare their 
formation processes.  The enstatite achondrites (aubrites) and 
ECs share many characteristics, although they likely arose from 
different parent bodies.  Compared with other achondrites, the 
aubrites were formed under extreme reducing conditions. 

Zinc was extracted by anion-exchange chromatography and 
its isotopic composition was analyzed by MC-ICPMS at ENS 
Lyon following the procedure described in [1]. All the samples 
fall on the terrestrial mass fractionation line (slope 2) in a δ68/64Zn 
vs δ66/64Zn plot, which implies that Zn isotopes fractionated from 
a common pool.  

With one exception, the howardites and eucrites were 
slightly heavy when compared to the bulk silicate Earth, 
suggesting volatilization processes in the HED parent body.  The 
Martian meteorites were slightly light.  The aubrites, by contrast, 
were significantly light (δ66/64Zn up to -7.1 ‰), and the ECs were 
also light (-0.5 to -0.6 ‰).  The findings for aubrites are 
consistent with those reported in [4], but are not consistent with 
an evaporative process unless the aubrite parent body(s) were 
initially even lighter.  The findings for EH chondrites differ from 
[5], which reported values of about +1 ‰. The results indicate 
that volatilization processes affected these planetary bodies to 
different degrees, and at different times during their formation.  
While Mars is isotopically slightly lighter than Earth, the HED 
parent body is slightly heavy while the Moon is significantly 
heavy.  The aubrite parent body(s), and perhaps the EC parent 
body(s), may themselves have had heterogeneous zinc isotope 
signatures due to localized melting and metamorphism following 
impact events. The meteorites available for analysis may also 
have originated at different depths in the parent bodies, so that 
deeper material may have undergone less evaporative loss. 
Additional data from a larger series of meteorites should help to 
constrain these possibilities, and that work is ongoing. 
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