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Introduction: We conducted a survey of Apollo 14 lunar zir-

con to search for microstructures and shock features common in 
zircons from terrestrial impact structures [1][2][3]. The zircons 
were separated from two breccias (14305 and 14321) and one soil 
(14259) sample by crushing and heavy liquid density separation. 
Pb-Pb crystallization ages range from ~3.9 to 4.4 Ga for both 
breccia and soil grains; making them ideal candidates for investi-
gating early lunar history (this study; [4]). Previous microstruc-
tural studies of lunar zircons have found evidence of shock de-
formation, but how these microstructures affect Pb-Pb and trace 
element compositions is still unclear (e.g. [5][6][7]). 

Methods: We searched for crystallographically-controlled 
shock microstructures and associated lattice misorientation by 
using secondary electron (SE), low kV backscatter electron 
(BSE), and color cathodoluminescence (CL). Electron backscat-
ter diffraction (EBSD) maps of potential shock features were then 
collected by using a Hitachi SU6600 variable pressure, analytical 
field emission gun - scanning electron microscope (FEG-SEM) at 
University of Western Ontario, Zircon and Accessory Phase 
Laboratory (ZAP Lab).  U-Pb and Pb-Pb ages, REE concentra-
tions, and Ti-temperatures were measured with the UCLA 
Cameca ims-1270 ion microprobe. 

Results: A wide range of microstructural states and textures 
were observed. At one extreme are featureless low-strain zircons, 
with primary oscillatory and sector zoning. Shock microstruc-
tures are observed in some zircons, indicating intermediate shock 
levels with planar and curviplanar fractures hosting micron scale 
melt inclusions (now partly devitrified glass). The most highly 
shocked grains show domains of granular texture, indicating re-
crystallization of damaged zircon. The highest-grade shock fea-
tures (microtwins and granular texture) are seen in zircons from  
14305 and 14321, while the soil zircons only exhibit lower grade 
shock deformation such as planar fractures and small degrees of 
misorientation. Some breccia grains exhibit a sequence of cross-
cutting microstructures  possibly due to stages of shock loading 
and unloading (e.g. [3]) or distinct impact events. Among these 
are arc-shaped bands (in section) that are slightly misoriented or 
twinned (65° about <110>). To the best of our knowledge these 
microstructures have not been previously reported in any zircon. 

The REE concentrations of the lunar zircons are consistent 
with those previously reported (e.g. [7]), but the shape of the pat-
tern – Ce anomaly, slope – appear to be correlated with the pres-
ence of microstructures. As seen in CL, variations in the trace 
element concentration may be affected by the presence of impact 
melt glass inclusions and regions of REE exchange. 
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