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Introduction: Lunar zircon 207Pb-206Pb ages have been used to constrain parameters ranging from the age of the 

Moon to the duration of residual KREEP magamatism and the timing of basin forming impact events [e.g. 1-4]. The 
fragmented nature of the lunar zircons suggests that to some extent they have all been exposed to impact shock envi-
ronments [5, 6]. Characterizing the extent of shock damage and the degree of associated Pb-loss in this population of 
grains is necessary before the large dataset of lunar zircon U-Pb and 207Pb-206Pb ages can be interpreted. 

Methods: A subset of 30 Apollo 14 and 15 zircons were selected for microstructural characterization at the Zir-
con and Accessory Phase Laboratory (ZAPLab) at the University of Western Ontario, using acombination of ca-
thodoluminescence, secondary electron, backscatter electron, and electron backscatter diffraction (EBSD) analyses 
[7]. The zircons were separated from breccia and soil samples and dated using the ims1270 at the Univeristy of Cali-
fornia [5, 6]. We also compiled microstructural information for zircons reported in previous studies, where adequate 
imaging or structural descriptions were available, for comparison with our survey results [1-4, 8-12]. 

Results:  
Microstructure Survey. The results of the survey can be summarized by the following observations. (1) Primary 

igneous zonation was identified only in zircons with 207Pb-206Pb  ages older than 4.2 Ga (except for one literature 
zircon [4]). This may suggest a difference between pre- and post-4.2 Ga zircon producing magmas. (2) Curviplanar 
features and impact melt glass inclusions were present in over two-thirds of the grains, which suggests the majority 
of the lunar zircons have experienced significant shock pressures (>10 GPa). (3) Only 10% of the samples, both re-
ported here and in previous studies, contained shock microtwins and all have ages ≥ 4.2 Ga [1-4, 8-12]. (4) Crystal 
plastic deformation (CPD) was observed in 25% of zircons in this study. The CPD manifested in two forms: kink-
banded and distributed. The latter was associated with the highest degree of lattice damage and Pb-loss. (5) Granular 
texture recrystallization was the least common microstructure in the lunar zircons; it was only identified in ~2% of 
grains. No other types of recrystallization or growth textures were observed, however preservation of skeletal grains 
during separation techniques may be low. In general, all the lunar zircons showed some evidence of shock defor-
mation, however textures requiring the highest shock pressures and exposure to prolonged high temperatures were 
rare. It is also interesting to note that the full range of igneous and shock mircrostructures were observed in zircons 
separated from one 16g fragment of 14305, which is an expression of the diverse provenance of grains from small 
samples on the lunar surface. 

New Observations. We also identified a previously unreported morphology of shock mircotwins. Zircon 14305 
Z34 contains two sets of shock microtwins, one of which is best envisioned as spherical shells containing twinned 
material. These twins are associated with curviplanar strings of impact melt glass inclusions, which may suggest the 
twin formed by modification of pre-existing or earlier forming fracture. The spherical shell microtwins are offset by 
a second planar microtwin with a different {1K2} orienation but similar twin mode. This is either evidence for mul-
tiple shock events recorded within the same zircon, or it may suggest a progression of twin formation with modifica-
tion of pre-existing mircrostrures occurring before deformation along planes perdendicular to high Young’s modulus 
values. 

We also observed devitrified impact melt inclusions in zircon 14321 Z12. Crystallites occur with ovoid forms 
similar to other curviplanar chains of impact melt glass inclusions suggesting they originally formed by the same 
mechanism. However, the inclusions now contain multiple submicron crystals resulting from exposure to a subse-
quent heating event that allowed for devitrification.  

In conclustion, the diversity of ages and microstructures observed in the lunar zircons shows the promise of the 
micromineral record for more detailed reconstruction of lunar igneous and shock histories. 
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