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Introduction: Lunar zircon U-Pb and 207Pb-206Pb ages have 

been used to investigate the early magmatic and impact histories 
of the Moon [1-3]. In addition to the α and β decay series leading 
ultimately to isotopes of Pb, a fraction of U also undergoes 
spontaneous fission, producing the heavier isotopes of Xe.  With 
high-sensitivity methods, this allows for both Pb-Pb 
crystallization ages and U-Xe degassing ages to be measured in 
the same individual zircon crystals. To better interpret the 
significance of the degassing ages of lunar samples, we have 
measured additional U-Xe ages for a suite of zircons from the 
terrestrial impact structure at Vredefort, South Africa. These 
zircon crystals have experienced a range of pressures and 
temperatures associated with the bolide impact at ~2 Ga and a 
later local intrusive event at ~ 1 Ga [4-6].  

Samples: All zircons analyzed were separated from rock and 
soil samples using standard crushing and heavy liquid mehods. A 
total of 9 zircons from Apollo soil 14259 and 2 zircons from 
breccia 14321 were irradiated for Xe analyses. We also irradiated 
a suite of zircons from the Vrederfort impact structure in South 
Africa including 7 zircons from V58-1 (norite from geographic 
center of the impact), 8 zircons from V62 (alkali fledspar 
granitoid in collar of the central uplift), 16 zircons from V49-2 
(tonalite dyke within a felsic charnockitic gneiss), and 10 zircons 
from V58-2 (Inlandsee leucogranofels from geographic center of 
impact) [5,7,8]. 

Method: U-Pb and 207Pb-206Pb ages of the lunar and V58-2 
zircons were first measured with the UCLA Cameca ims-1270 
ion microprobe. The ages of the additional Vrederfort samples 
have previously been characterized [5,7,8]. The 207Pb-206Pb ages 
of the lunar grains in this study range between 4.11 and 4.35 Ga. 
The zircons were then irradiated at the UC Irvine Nuclear 
Reactor to induce 235U fission and allow for U-Xe ages to be 
determined. Following irradiation, Xe isotopes were measured 
for individual and multiple grains using the Refrigerator 
Enhanced Laser Analyser for Xenon (RELAX) at The University 
of Manchester [9,10]. 

Results: Fission Xe derived from a mixture of 238U and 235U 
was measured in Vrederfort zircons. The preliminary U-Xe ages 
calculated for these grains are consistent with or younger than 
their 207Pb-206Pb ages. This suggests that some of the grains have 
experienced Xe gas loss due to the impact and/or the later local 
intrusive event. The findings from the Vrederfort zircons will 
help inform interpretation of newly measured and previously 
reported lunar zircons U-Xe ages. 
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