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Brief history of the the Australia 
‘new megafauna’

• Introduced beasts of burden in early 19th C

• Rapid adoption into indigenous cultures and economies

• Irruption in late 19th C, sustaining buffalo hide industry

– 1886–1956 about 4,000–7,000 hides were exported annually

• Buffalo hide industry collapsed 1950s

• Banteng rediscovered in 1960s 

– Isolated population of c. 4000

• BTEC control in 1980s 

– Buff population > 100,000



Brief history of the the Australia 
‘new megafauna’ #2

• Live export since 1990s of buffalo

• Population rebound post BTEC

• Conservation dilemma 2000s

– Environmental impacts in national parks

– Endangered species

– Safari hunting

– Indigenous rights

• ‘New megafauna’ model for understanding Pleistocene 
extinctions



Conservation Conundrum

• Both Bos javanicus (Banteng) and Bubalis bubalus
(Swamp buffalo) only remain in small isolated populations 
in SE Asia (< 4000 in total)

• Domesticated species with cross-breeding

• Species critically endangered in the wild 

• Australia has largest stronghold of wild buffalo and 
banteng

• Australia populations inbred but genetically pure

• Economic and cultural values

• Ecological impacts

• Livestock disease threat



Sharply contrasting biogeography



Focus on impacts of buffalo in 
Kakadu National Park



Contrasting effects of high Buffalo 
and Banteng populations

• Banteng effects 
negligible

• Buffalo impacts 
locally 
important and 
enduring on 
Melaleuca
forests

• Changed 
hydrology and 
possible 
interaction with 
sea level rise



Woody expansion on Kakadu freshwater 
floodplains



Statistical analysis unable to 
relate woody expansion to buffalo 

densities
• Statistical analysis showed that

the vegetation "edge effect” explained 
24.6% of conversion of treeless to 
woody

• Inclusion of buffalo track density as a 
continuous variable improved
the explanatory power by only 0.35%.



Ongoing woody expansion



Why the contrasting effects of 
buffalo and banteng?



The empty 
megafauna

niche –
particularly 
browsers

Banteng 100 X bigger than 
largest native browser

Buffalo 30 X bigger than 
largest native grazer



Preferential 
Pleistocene 
extinction of 

marsupial 
browsers

• 50% probability of 
extinction

– 17.5 kg for browsers

– 35 kg grazers



Did Aboriginal landscape burning 
disadvantage browsers and favour

grazers?



Open country 
around the 
outstations 

Thick vegetation 
at the 

unoccupied sites



Aboriginal landscape burning and 
megafauna to extinction

• Break down of indigenous fire 
management is currently associated 
with small mammal extinctions

• Plausible Aboriginal burning drove 
megafauna, particularly browsers, 
extinct

– Miller et al. (2005) claim human 
colonization and landscape 
burning ~40 ka triggered 
‘ecosystem collapse’ via extinction 
of the megafauna

– Such burning is claimed to 
changed the climate by reducing 
evapo-transpiration and 
penetration of the monsoon

Extinct leaf-eating kangaroo



Comparison of kangaroo scat abundance between 
unburnt (white columns) and burnt areas (grey 

columns) July 2003, 1-4 weeks after fire
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Conclusions

• Australia has a new megafauna

– Inbred but viable

– Conservation conundrum

• Ecological effects mixed

– Changed fire regimes and hydrology

– Has not caused woody expansion

• Model to understand Pleistocene 
extinctions

– browsers vs. grazers


