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Abstract 

Research into the factors which limit the distribution and abundance of species 

has a long tradition in ecology, and knowledge of such factors is vital for guiding the 

conservation of biodiversity. However, few studies have investigated the way in 

which intraspecific and interspecific differences in the niche requirements of species 

vary geographically, despite growing demand for such information in the face of 

large-scale environmental change, particularly the predicted effects of global 

warming.  

The antilopine wallaroo (Macropus antilopinus) is a large macropod endemic 

to the extensive tropical savannas of northern Australia. This thesis investigates the 

ecology and conservation of the antilopine wallaroo across its distribution; in 

addition, I provide comparative information on other sympatric macropod species.  

At 50 sites across northern Australia, I collected detailed information on the 

abundance and social behaviour of a number of macropod species as well as and data 

on climate, fire history, habitat and resource availability. Using these data I 

constructed habitat models for species at varying spatial scales. Interpreting broad-

scale patterns of species’ distributions and abundance also requires an understanding 

of the individual requirements of species-specific characteristics, such as socio-

ecology and behaviour. Therefore, I also conducted an intensive study of the 

behaviour of the antilopine wallaroo at one site in north Queensland.  

The antilopine wallaroo occurred at 68% of the sites that I surveyed, and the 

abundance of this species varied substantially across its distribution. The factors 

influencing the distribution and abundance of the antilopine wallaroo varied 

according to the spatial scale of analysis. At the largest scale (complete distribution), 

availability of water, frequency of fire, geology (soil fertility) and land management 

were the most important factors, whereas within Queensland and at smaller 

bioregional scales, the abundance of a potential competitor (eastern grey kangaroo, M. 

giganteus) and aspects of habitat structure and composition were of greater 

importance. In contrast, the abundance of eastern grey kangaroos and common 

wallaroos (M. robustus) was strongly influenced by climate. The abundance of 

antilopine wallaroos increased after fire whereas the abundance of common wallaroos 

declined.   
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The antilopine wallaroo was the most gregarious macropod and group sizes 

increased significantly with population density. The eastern grey kangaroo and 

whiptail wallaby (M. parryi) were less gregarious than the antilopine wallaroo, and 

the common wallaroo and agile wallaby (M. agilis) were essentially solitary. 

Compared with other large tropical macropods, the antilopine wallaroo’s pattern of 

reproduction was strongly seasonal, centred around the monsoon season. There was 

marked seasonal variation in the associations between sex and size classes of the 

antilopine wallaroo, which appear related to reproduction and sexual segregation in 

this species. 

 Climate change poses a significant risk to the continued survival of the 

antilopine wallaroo. The relatively restricted distribution, dependence on water and 

seasonal breeding pattern of the antilopine wallaroo makes this species the most 

vulnerable of the four large macropods in northern Australia. The capacity for climate 

change to alter habitat structure and influence fire regimes within this region is also 

likely to result in changes to both local and regional macropod communities. 

 Preliminary genetic data suggest that there has been recent restriction of gene 

flow between populations of antilopine wallaroos in Queensland and the rest of the 

species’ distribution, which may be associated with an arid ecological barrier to 

dispersal at the base of the Gulf of Carpentaria. My results also indicate that 

hybridisation between the antilopine wallaroo and common wallaroo has occurred 

across the former species’ range. Further work is therefore required to resolve the 

taxonomic status of the antilopine wallaroo and the phylogeny of large macropods. 

The results of my study provide the most comprehensive information to date 

on the ecology and conservation of the antilopine wallaroo, and also filled a 

significant gap in our overall knowledge of macropodid marsupials by expanding our 

limited knowledge of the tropically-occurring members of this group. More broadly, 

my research has demonstrated spatial variation in the niche requirements of a large 

herbivore and has identified many of the key environmental and biological factors 

influencing the distribution and abundance of species that live in tropical savannas. In 

addition it has made a substantial contribution to a more comprehensive 

understanding of the global ecology and evolution of large herbivores.
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