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The cosmogenic nuclide 21Ne is produced in rocks near the ground surface by reactions
with secondary cosmic-ray neutrons and muons. It can be used as a chronometer of
various geological events, with important implications for geomorphology. In
cosmogenic neon surface exposure dating, it is important to evaluate non-cosmogenic
neon components in order to accurately determine the amount of cosmogenic 21Ne in a
sample. In quartz, the most widely used mineral for cosmogenic dating, there are at least
three non-cosmogenic neon components: "trapped" and "in-situ" nucleogenic and
atmospheric components. "Trapped" and "in-situ" nucleogenic 21Ne is produced mainly
by 18O(a, n)21Ne reaction, where the a particle is generated from U and Th in the crust
("trapped"), or within minerals ("in-situ").

We have analyzed ten quartz samples, including four silcrete gibbers from Cooberpedi
and Orapinna in SA and six quartzite pebbles from Fowler's Gap in NSW for all five
noble gases by total fusion or crushing experiments, as well as U and Th contents by ICP-
MS. For pebble samples correction of "in-situ" nucleogenic 21Ne was not necessary,
owing to their low U contents (<5 ppb), even though sedimentation ages of the quartzite
at the site are relatively old (575±25 Ma). Crushing result of one pebble sample showed
that the trapped component was as high as 60 % of the total amount of 21Ne observed in
the sample. For gibber samples, the "in-situ" nucleogenic contribution to the total excess
21Ne was estimated to be 3-11%, on the basis of U contents in the samples (300-800 ppb)
and a silcrete formation age (55±5 Ma). From the amounts of fissiogenic 136Xe and the
crustal (nucleogenic 21Ne/fissiogenic 136Xe) production ratio, we calculated the "trapped"
nucleogenic 21Ne in these samples to be 5-10% of excess 21Ne. This study has
demonstrated that additional crushing experiments and measurements of U and Th
contents are necessary for surface exposure dating with cosmogenic neon.
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