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In principle, the history of aridity in Australia can be determined by dating the 
landforms and deposits that form under arid conditions. Over 75% of Australian 
continent is semi-arid to arid, and stony deserts are a major feature of these 
regions. Stony deserts are characterized by a surface monolayer of pebble- to 
cobble-sized rocks (gibbers) which, once formed, tend to remain in place with 
little subsequent modification. Some gibbers were formed in situ by breakdown 
of their underlying parent rock; others were fluvially transported to their present 
positions. We propose that the age of the stony deserts can be estimated by 
determining the time when gibbers were formed.  
 
In this study, we measured cosmogenic nuclides, 21Ne and 10Be, in silcrete gibber 
samples collected from stony deserts in central Australia, to determine their 
exposure ages (Fujioka et al., 2005). The use of cosmogenic 21Ne, which is a 
stable cosmogenic nuclide, allows us to examine the history of gibber formation 
beyond the exposure dating range of 10Be, which limited by radioactive decay to 
a few million years. We note that we have developed a reliable method for 
determining cosmogenic 21Ne in the presence of 21Ne from other sources. 
 
Apparent exposure ages calculated from the concentrations of cosmogenic 21Ne 
and 10Be in the gibber samples from stony deserts west of Lake Eyre in northern 
South Australia ranged from two to five million years, but the apparent 21Ne ages 
are significantly greater than the apparent 10Be ages. The discordance indicates 
that the parent silcrete, from which the gibbers were derived, was buried at a 
shallow depth for a considerable period before being stripped and broken into 
gibbers. Calculations indicate that the silcrete was stripped and gibbers began to 
form around 4 m.y. ago, and that gibber-mantled tablelands were widely 
developed and dissected around 2-3 m.y. ago. These ages correspond to the 
time of late Cenozoic global cooling inferred from benthic oxygen isotope records 
in marine sediment cores (Figure).  

 

 

 



 

Figure. Relationship be ween the timing of the formation of gibber plains in Australia
and benthic oxygen isotope record in marine sediment cores (east Atlantic Ocean 
Drilling Program Site 659; Tiedemann et al.  1994). Gibber ages (arrows) indicate 
that Australia's stony deserts formed during ate Cenozoic global cooling as seen in 
marine sediments, that led to Quaternary glacial cycles. PDB: Peedee belemnite. 
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