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The Wildlife Genetics team at the Institute for Applied Ecology (IAE) have a broad 
range of expertise from traditional population genetics through to eDNA and 
genomic tools.

Applying DNA technologies for biodiversity and conservation outcomes is a prime focus of the team. We combine genomic trace 
DNA and DNA genotyping to probe the historical phylogeography of Australasian fauna and to solve problems of forensic and 
ecological importance. End users of this science include conservation management agencies, environmental regulatory authorities, and 
other research institutions. We also partner with the Invasive Animals CRC, and a major private sector provider on-site, Diverse Arrays 
Technology (DArT).

WHAT WE DO
• Species identification from trace environmental samples 

(eDNA) including scats, saliva from wound sites, hair 
fragments, other tissues, and freshwater samples to detect 
invasive and native species in aquatic and terrestrial 
environments.

• Rapid development of population genetic markers to track 
individual movements, species distribution and diet.  

• Application of population genetic analysis to determine 
population and species boundaries, detect dispersal and 
identify individuals.

• Spatial and genetic modelling  

OUR FACILITIES
• Trace DNA laboratory 
• Separate pre and post PCR facilities
• Sample preparation in PC2 laboratories
• Frozen tissue collection for native and invasive vertebrates
• Animal holding facility
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“Wildlife CSI – using genetic tools
to detect natives & invaders”
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PROJECT HIGHLIGHTS
FOCUSSING ON SOLUTIONS

MATING INTO EXTINCTION
The Running River Rainbowfish is a small, strikingly coloured species that lives 
exclusively in a 13 km stretch of the Running River, Queensland. Due to geographic 
constraints the Running River Rainbowfish have lived in isolation for thousands of years, 
and have evolved to become physically and genetically distinct. 

Unfortunately between 2012 and 2015 Eastern Rainbowfish were introduced to the 
Running River, and the two species have begun breeding and genetically diluting their 
population to produce a hybrid swarm. Researchers from the IAE captured Running 
River Rainbowfish at this crucial moment and have established a successful captive 
breeding program. Researchers used genetic testing to identify pure rainbowfish to 
breed, with 5000 of their offspring being stocked into two nearby creeks to provide a 
home to pure populations and thus ensure their conservation in wild habitats.

ON A STOAT HUNT
The stoat (Mustela ermine) has made a name for itself as one of the most destructive 
invasive species in New Zealand. Maintaining stoat free offshore islands is extremely 
important for threatened native birds. However, stoats are highly invasive due to 
their competent swimming ability and reproductive biology. Female stoats are always 
pregnant, and any female that arrives on an island is capable of founding a new 
population. As such, their reincursion potential is extremely high.
 
Scientists at the IAE worked to quantify the rates of immigration and survival of stoats 
on Secretary Island. Using trapped stoats over a six year period scientist could compare 
genetic relationships, age and sex of individuals. This information was used to inform 
management practices and eradication efforts.
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THE HOMELESS EARLESS DRAGON?
The grassland earless dragon (Tympanocyrptis pinguicolla) has suffered a large decline 
in population size and range due to development of its grassland habitat. Once 
widespread, this reptile is currently restricted to just three small areas in New South 
Wales and the Australian Capital Territory.

Researchers at the IAE have used genetic markers known as “microsatellites” to 
characterise the genetic profiles of the dragons.  The results found a clear genetic 
distinction between animals from North and South Canberra, and animals from the 
Monaro region. Identifying different genetic units is important for conservation efforts 
to ensure evolutionary potential is maintained in each population, and can help inform a 
captive breeding program.

NOT SO FANTASTIC MR. FOX
The presence of foxes (Vulpes vulpes) in Tasmania has been hotly debated, with claimed 
sightings by the public and road kill carcasses. However a team of researchers from the 
University of Canberra have been using DNA analysis of predator scats (faeces) to 
detect its presence across northern and eastern Tasmania.

The distribution of foxes was assessed by undertaking a systematic survey of potentially 
suitable habitat, with 9,500 scats collected and screened for the presence of fox DNA. 
This information was used by the Tasmanian Department of Primary Industries, Parks, 
Water and Environment to develop and implement a broad-scale fox baiting and 
monitoring program.
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