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Kangaroo Island, tucked away at the Australian continental fringe, offers an ideal 
refugium for the megafauna for survival, similar to the survival in Siberia of European 
glacial megafauna (giant deer and mammoth) for many thousands of years during 
the last glaciation. Megafauna fossils were first discovered in Black Creek Swamp in 
1903 and the site has been investigated intermittently over the next hundred years. 
Rising sea levels isolated Kangaroo Island from the mainland around 8900 year ago. 
Yet in spite of abundant Indigenous stone artifact scatters across the island, it was 
unoccupied at time of first European contact and to date no Aboriginal remains have 
been discovered on the island. Recent excavations have revealed three distinct 
megafauna layers at the Black Creek Swamp site with no mixing between strata. 
Carcasses and partial carcasses remain articulated or are in close association, with 
some preferred orientation and very low dip angles. Body sizes range from ~2 tonne 
Diprotodon to 50 g rodents (Figure 1). Many larger bones are highly fragmented 
from trampling and further disrupted by plant roots. Some also show evidence of 
scavenging and chewing. No artifacts have been found. Some test pits close by also 
contained abundant megafauna remains. 
 
Initial ESR dating results of teeth from the Rocky River site were extremely exciting, 
as they yielded early and linear U-uptake ages on megafauna teeth in the 10,000 to 
20,000 years range. Some of the teeth contained several hundreds of ppm of 
uranium and it would have seemed surprising had these high amounts of uranium 
accumulated at a very late stage of the burial history (which would allow for older 
age estimates). The preliminary ESR results were reinforced by some preliminary 
radiocarbon and OSL dates which were very much in the same age region. 
 
For good measure, we analysed the sediment for radioactive disequilibrium in the U-
decay chain as well as all teeth for U-series disequilibrium using laser ablation multi-
collector inductively coupled plasma mass spectrometry (LA-MC-ICPMS). 
 
The sediments of one of the test pits are close to U-series equilibrium. However, the 
ESR signals of tooth enamel samples from this pit are significantly different to those 
signals usually used for age determination, and the derived age estimates do not 
make any sense. We found that the sediments of the flood plain show extreme U-
disequilibrium and the teeth show much younger apparent U-series ages than 
expected. The data indicate some very late accumulation of uranium in the 
sediments of the site and from there into the megafauna teeth. The overall effect on 
combined U-series/ESR results is that all samples are older than about 45,000 years. 
 
Conventional dating approaches would all have concluded that the Rocky River 
megafauna site was the youngest thus far dated in Australia, with severe implications 
for the hypotheses that are presently being promoted for the demise of the 



megafauna. However, it is now clear that, at least from the geochronological 
perspective, the Rocky river joins the numerous > 45,000 years old megafauna sites 
which are scattered all over Australia. 
 

 
 
Figure 1. Megafauna remains at the Rocky River excavation (the strings are set at 1 m 
intervals). The upper layer shows the remains o  Diprotodon, a two tonne womba  (note the 
large incisors in the centre of the photo). In the foreground middle to left, a lower layer is
exposed with bones and teeth of extinct and extant macropods. 
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