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Speleothems (cave stalagmites) have the capacity to preserve high resolution 
proxy rainfall records extending from recent times 
to tens of thousands of years. Rainfall isotopes are 
preserved in the speleothem calcite, as are trace 
elements whose concentrations reflect the amount 
of soil and rock weathering and vegetation activity. 
These geochemical signals vary between wet and 
dry years. 

Three papers from Earth Environment were 
published in 2005 that investigated the potential 
for reconstructing rainfall records from southern 
Australian speleothems. Treble et al. (2005a) 
showed that O isotopes (δ18O) in southern 
Australian rainfall vary inversely with rainfall 
amount and are primarily controlled by the 
strength and proximity of the mid-latitude low 
pressure systems that generate rainfall across this 
region. Analysing southern Australian speleothem 
δ18O will allow us to reconstruct how wet it was in 
the past and potentially, how major atmospheric 
circulation features varied.  

Using a modern speleothem that grew on a tourist 
cave boardwalk in southwest Western Australia, 
Treble et al. (2005b) confirmed that speleothem 
δ18O can indeed be used to track rainfall history. 
Speleothem δ18O rose 0.5‰ in response to the 
rainfall decrease that occurred from about 1970 
onwards. Treble et al. (2005c) further contributed 
to the understanding of trace element 
incorporation in speleothems by mapping their 
concentrations over speleothem growth layers. The maps show that Ba, Sr, U 
and Na concentrations coherently follow annual growth layers but that complex 
crystal growth affects Mg incorporation as well as influencing the number of 
annual cycles, their amplitude and wavelengths. These results have clear 

Stalagmite GL-S1 from 
Golgotha Cave, southwest 
Western Australia will be 
used to construct 1000 
years of rainfall proxy 
data. 

 



implications for studies that use annual trace element cycles as chronological 
markers, growth rate or seasonality proxies.  

The study of southern Australian speleothems continues in Earth Environment 
with a new grant that began in May 2005. The aim of this latest project is to 
reconstruct 1000 years of rainfall history to determine natural variability for the 
region. This study will contribute significantly to our understanding of whether 
the drier conditions experienced from about 1970 onwards in southwest Western 
Australia are driven by natural variability or signal climate change.   
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