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Australian climate has dramatically changed from wet to dry during the late 
Cainozoic period, producing various types of arid landforms such as dune field, 
gibber plains (stony deserts) and playas. Knowledge of the formation of these 
landforms stands to enhance our understanding of the late Cainozoic climate 
change in Australia. This study focuses on dating of sand dunes and 
silcrete/quartz gibbers in central Australia, using cosmogenic nuclides.  
 
Cosmogenic nuclides are produced by interaction of cosmic rays with elements in 
Earth's surface rocks. The amounts of cosmogenic nuclides in surface rocks 
reflect the time for which the rock has been exposed at the surface, and the 
time-integrated rate at which the rock has been eroded. Radioactive cosmogenic 
nuclides (e.g., 10Be, 26Al) are limited by their half-lives when applied to samples 
with long exposure histories (> a few million years). In contrast 21Ne, a stable 
nuclide, does not have this age limitation, and is able to be applied to samples 
with relatively long exposure histories. 
 
In cosmogenic 21Ne surface exposure dating, correction of non-cosmogenic neon 
components including crustal and in situ nucleogenic components is critical for 
accurate determination of the amount of cosmogenic 21Ne in a sample. The 
crustal neon component is produced by nuclear reactions 24Mg(n, α)21Ne and 
18O(α, n)21Ne in the crust, and is trapped in fluid inclusions when quartz forms. 
The in situ nucleogenic neon component is produced within the crystal lattice by 
reaction 18O(α, n)21Ne, where α particles are provided from the decay of uranium 
and thorium. 
 
Eleven silcrete/quartz gibber samples from central Australia were analysed for 
the full suite of noble gases (He, Ne, Ar, Kr and Xe) by fusion and crushing 
experiments, and for U, Th (by ICP-MS) and K (by Flame Photometer). Crustal 
nucleogenic neon was evaluated from crustal argon and xenon using crustal 
production ratios, while in situ nucleogenic neon was calculated from U and Th 
contents and the formation ages of the samples. After correction of crustal and 
in situ nucleogenic neon, the amount of cosmogenic 21Ne in the silcrete samples 
ranged from 68 to 92% of excess 21Ne relative to atmospheric neon (Figure 1). 
In quartz, the in situ nucleogenic neon fraction in the excess 21Ne was 
insignificant (< 1%) owing to very low U contents (< 5 ppb), whereas those of 
crustal neon were relatively large (up to 72%, see Figure 1). In order to 



determine the amount of cosmogenic 21Ne in these samples, it is essential to 
determine crustal neon isotopic compositions in fluid inclusions by vacuum 
crushing experiments and to subtract these compositions from total neon isotopic 
compositions obtained by fusion experiments. 
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Figure 1. Contributions of cosmogenic, crustal and in situ nucleogenic neon 
components of excess 21Ne, relative to atmospheric neon, in silcrete/quartz 
gibber samples from central Australia. 

 
Approximately 30 samples, including sand from various depths and 
silcrete/quartz gibbers, were collected from longitudinal dune field in the west 
part of the Simpson Desert in May 2004, and pure quartz samples were prepared 
for cosmogenic dating. It is planned that these samples will be analysed for 
noble gases and 10Be in 2005.  
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