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Monitoring a cryptic burrowing marsupial using DNA extracted from scats: greater bilby 
populations in the Pilbara region of north-western Australia. 

Martin A Dziminski1, Fiona M Carpenter1  
1. Department of Parks and Wildlife Western Australia, Bentley Delivery Centre, Western Australia, Australia 

The greater bilby (Macrotis lagotis) is a burrowing marsupial that was once found across most of arid and semi-arid Australia; 
however, since European colonisation, bilbies have disappeared from at least 80% of their former range. The lesser bilby 
(Macrotis leucura), a closely-related species, has become extinct. Introduction of the cat (Felis catus) and fox (Vulpes vulpes), 
changed fire regimes, the degradation of bilby habitat through pastoralism, introduced herbivores, and clearing, have all 
contributed to the range contraction. Bilbies are cryptic and not easily observed or trapped, they are distributed across large 
areas, and populations can move across the landscape. Therefore, detection has relied on observation of sign, such as tracks, 
scats, diggings and burrows. No reliable technique for monitoring abundance within populations was available. We developed a 
technique using DNA extracted from faecal pellets to obtain a measure of abundance at populations remaining in the Pilbara 
region in the north-west of Australia. After three years of monitoring, two populations were lost to large scale wildfires. We found 
that populations in the Pilbara are small and isolated geographically, which may make them particularly vulnerable to the threats 
described above. 
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The critical importance of palaeontological data in efforts to optimise conservation of 
endangered mammals: an Australian focus 
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Australia has lost 24 mammals since 1788. Failure to understand how this continent’s unique lineages and species have been 
changing through time, whether they are declining, increasing or stable, has sometimes led to incorrect, even fatal 
misconstructions about their conservation status. The fossil record provides important information about changes in diversity, 
distribution, habitat and abundance through time. As we come to understand more about these factors which can indicate greater 
environmental adaptability than current distributions suggest, it becomes possible to envisage a wider range of options for 
translocations in a world where sustainability of habitats is under increasing threat. As an example, the alpine Mountain Pygmy-
possum, Burramys parvus, is already threatened by climate change. Using conventional biological/ecological wisdom, there 
would be no viable strategy for stopping this iconic marsupial from becoming extinct. The fossil record, however, has inspired an 
innovative strategy for saving this species. For the last 25 million years this lineage has always been represented by a single 
species in cool, temperate, species-rich lowland forest communities spanning what is now the Simpson Desert (24 mya) to 
northwestern Queensland (24-15 mya) and northwestern Victoria (4 mya). This palaeontological understanding has led to the 
now-supported ‘paleoconservation’ proposal to construct a lowland breeding facility in Secret Creek Sanctuary, NSW, with the 
goal of introducing this critically endangered mammal back into the traditional core habitat for the lineage. If this project succeeds, 
and all indications are that it will, similar projects should be considered for other climate-change-threatened mammals in and 
beyond Australia. 
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Using subfossils to create a baseline: A pre-European small mammal assemblage of the north 
western Flinders Ranges, South Australia 
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Reconstructing Australia’s pre-European mammal communities is challenging as many species became extinct, or were severely 
impacted on, prior to intensive scientific interest. Critical baseline data as a result, is almost non-existent, and alternative sources 
of information must be used, such as from Holocene fossil deposits. Cave-roosting owls are well known contributors of small 
mammal remains to Holocene deposits. To determine the original small mammals of the north western Flinders Ranges in South 
Australia, we examined well-preserved subfossil barn owl pellets and disarticulated pellet remains from the rock pile and sediment 
floor of a small cave in Aroona Dam near Leigh Creek. The sheltered depositional environment of the cave provided a unique 
sample of intact pellets that acted as a time capsule for the original small mammals of the area and effectively sealed off from 
any modern additions. The pellets were radiocarbon dated to between 678 and 1547 yrs BP. A total of 22 mammal species were 
identified from the assemblage. Over 34% of these species are now completely extinct, with over 21% locally extinct from the 
surrounding area. When data from our study is combined with existing Holocene records for the north western Flinders Ranges, 
it is evident there has been an overall drop in small mammal species diversity of around 56% since European settlement. Subfossil 
deposits in caves are useful indicators of the original mammal assemblages in Australia and provide critical data that are relevant 
to conservation of vulnerable species. 
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