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Conservation Advice 

Conilurus penicillatus 

brush-tailed rabbit-rat 

Conservation Status 

Conilurus penicillatus (brush-tailed rabbit-rat) is listed as Vulnerable under the Environment 
Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act) as it is suspected to have 
undergone a substantial decline in numbers. It is also listed as Endangered in the Northern 
Territory under the Territory Parks and Wildlife Conservation Act 2000 and Vulnerable in 
Western Australia under the Wildlife Conservation Act 1950.  

The main factors that are the cause of the species being eligible for listing in the Vulnerable 
category according to the ‘The Action Plan for Australian Mammals 2012’ are that there is 
estimated to be past, current and projected declines of greater than 30 percent over a period of 
10 years, based on monitoring data, and continuing threats (Woinarski et al., 2014).  

Description 

The brush-tailed rabbit-rat is a moderately large (about 150 g) partly arboreal rat, with a long 
brush-tipped tail (with the later third of the tail being either black or white) and long ears. The fur 
colour is relatively uniformly brown above and cream below. It is distinctly smaller than the two 
other long-tailed tree-rats in the Northern Territory (Woinarski & Hill 2012).  

Distribution  

Formerly widely spread across the tropical woodlands and open forests of northern Australia, 
the brush-tailed rabbit-rat has declined extensively from Queensland and lower rainfall areas of 
the Kimberley and the Top End (Collett 1897; Parker 1973; Kitchener 1978; McKenzie 1981; 
Woinarski et al., 2007; Cramb & Hocknull 2010). Relatively recent records are from Bentinck 
Island (Queensland, Gulf of Carpentaria) where it was last recorded in 1963; Centre Island 
(Northern Territory, Gulf of Carpentaria) where it was last recorded in 1966; Groote Eylandt and 
Inglis Islands (Northern Territory) where it was last recorded in 2012; the Tiwi islands (Bathurst 
and Melville islands), Cobourg Peninsula, Kakadu National Park (where it was last recorded in 
2008); and part of the North Kimberley area of Western Australia (where it was recorded at the 
northern coastal end of the Mitchell Plateau (Surveyors Pool, Warrender Lookout and Lone 
Dingo) and at Mount Trafalgar in the Prince Regent National Park (Radford et al., 2011; 
Woinarski & Hill 2012). Recent monitoring indicates that the species may be extinct on Centre 
Island (Woinarski et al., 2011) and in Kakadu National Park, with the decline in Kakadu 
occurring over the last 20 years and the last known population recorded there in 2008 
(Woinarski et al., 2001, 2010; Firth 2010).  

The species is known from eight populations and its extent of occurrence is estimated to be  
120 000 km2 and its area of occupancy is estimated to be 400 km2 (Woinarski et al., 2014).  

Two specimens of the brush-tailed rabbit-rat have been collected in the savannah woodlands of 
southern Papua New Guinea (Flannery 1990). 

Relevant Biology/Ecology 

Habitat 

Most records of this species are from lowland eucalypt forests and woodlands, particularly those 
dominated by Eucalyptus miniata (Darwin woollybutt) and/or E. tetrodonta (Darwin stringybark). 
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Modelling analysis of survey records (from a total of 351 sample sites) on the Tiwi Islands (Firth 
et al., 2006a) showed that the brush-tailed rabbit-rat prefers tall eucalypt forests away from wet 
areas in sites that had not been exposed to recent severe fires. In a Kimberley study, it was 
recorded more frequently from coastal woodlands than from tall open forests (Bradley et al., 
1987). It has also been recorded in other vegetation types, including Casuarina equisetifolia 
(coastal she-oak) open woodlands and coastal grasslands (adjacent to woodlands) (Taylor & 
Horner 1971; Frith & Calaby 1974). The brush-tailed rabbit-rat has also been recorded foraging 
on beaches (Frith & Calaby 1974). Fossil and sub-fossil records extend its distribution to the 
Camooweal area of north-western Queensland, suggesting that it may have extended into semi-
arid open woodlands (Cramb & Hocknull 2010).  

Brush-tailed rabbit-rats shelter during the day in tree hollows (particularly in large rough-barked 
trees) and hollow logs (Firth et al., 2006b), and may also occasionally shelter in Pandanus 
canopies (Dahl 1897).  

Diet 

The brush-tailed rabbit-rat primarily eats seeds of grass species such as cockatoo grass 
(Alloteropsis semialata) (Morton 1992; Firth et al., 2005). This grass species may be particularly 
sensitive to fire and the impacts of introduced herbivores (Crowley & Garnett 2001; Crowley 
2008). Other dietary items include seeds from other grass species, termites, fruits (including 
fleshy fruits) and foliage (Morton 1992; Firth et al., 2005). It primarily forages on the ground, but 
is also known to forage in trees (Kitchener et al., 1981; Friend et al., 1992). 

Breeding 

Brush-tailed rabbit-rats have a long breeding season from March to October. Females give birth 
to at least two sets of young and have an average litter size of two to three (Taylor & Horner 
1971; Firth 2007; Kemper & Firth 2008). For females, sexual maturity is reached at around 11 
weeks (Kemper & Firth 2008). In the wild, the species’ life expectancy is at least two years and 
the generation length is 1 - 2 years (Firth 2007).  

Threats 

Table 1 – Threats impacting on the brush-tailed rabbit-rat in approximate order of severity of 
risk, based on available evidence. 

Threat factor Threat type and 
status 

Evidence base 

Fire 

High frequency 
of extensive 
and intense 
fires 

known 
current 

Some correlative, experimental and modelling evidence 
demonstrates the detrimental effects of frequent, high 
intensity and extensive fires on this species (Firth et al., 
2006a, 2010). Studies have demonstrated that frequent 
burning in eucalypt forests in northern Australia (the 
habitat of the brush-tailed rabbit-rat) leads to a reduction 
in grass species diversity and an increase in understorey 
dominance by a small number of annual grasses, notably 
the now regionally pervasive annual Sorghum spp. 
(Russell-Smith et al., 2003). An increase in Sorghum spp. 
is likely to trigger a fire-grass cycle of ever increasing fire 
intensities (Rossiter et al., 2003). This increased 
dominance of a small number of annual grasses reduces 
the year-round availability of a variety of seeds, 
particularly from those perennial grasses that are 
important components of the diet of the brush-tailed 
rabbit-rat (Firth et al., 2005). Cockatoo grass seeds, 
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which the brush-tailed rabbit-rat feeds on (Morton 1992; 
Firth et al., 2005), may be particularly sensitive to fire and 
the impacts of introduced herbivores (Crowley & Garnett 
2001; Crowley 2008). Increased fire frequency will also 
lead to reduction in the incidence, size and productivity of 
understorey shrubs that produce fleshy fruits, a dietary 
component that may be critical for the species at certain 
times of the year (Firth 2007, pers. comm., cited in TSSC 
2008) and destroys hollow logs required for denning (Firth 
et al., 2006b). Research modelling the risk of extinction to 
the species posed by various fire regimes predicted that, 
without active fire management, the remaining 
populations of the brush-tailed rabbit-rat on the mainland 
of the Northern Territory are estimated to become extinct 
by 2020 (Firth et al., 2010). 

Habitat loss and fragmentation 

Habitat loss known 
current 
and suspected 
current 

The population on the Tiwi islands has been substantially 
reduced as a result of clearing of about 30 000 ha of the 
species’ prime habitat for plantation forestry (Firth et al., 
2006a).  
 
Although the population size and habitat preferences of 
the species on Groote Eylandt are unknown, it is likely 
that the species has declined there to some extent 
because of the clearing of eucalypt woodland for 
manganese mining. The proposed extension to mining 
activities may threaten the species further, as the 
extension would be in the area where the species has 
been most recently recorded (Ward 2008, pers. comm., 
cited in TSSC, 2008). 
 
Although the species has not been identified in recent 
surveys in Kakadu National Park, any expansion of the 
Ranger uranium mine would have a negative impact on 
the species’ habitat in this reserve. 

Invasive species  

Predation by 
feral cats (Felis 
catus) 

suspected 
current 

Feral cats are present across all mainland populations, 
and for most islands (Tiwi, Groote, possibly Centre, and 
Bentinck islands). Brush-tailed rabbit-rats are of a size that 
makes them attractive prey for feral cats. The 
maintenance of populations of the species on islands 
which are free of feral cats suggests that predation by 
feral cats was the likely causal factor in the species’ 
decline on the Northern Territory mainland (NT DNREA 
2007). There is also circumstantial evidence to suggest 
that the recent arrival of feral cats on the Sir Edward 
Pellew Islands group coincided with the decline and 
possible extinction of the brush-tailed rabbit-rat in that 
area (Firth 2007, pers. comm., cited in TSSC 2008). The 
direct impact of this threat on the species has not been 
demonstrated, but it is highly plausible. 
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Competition 
with introduced 
rodents, 
particularly 
black rats 
(Rattus rattus) 

suspected 
current 

Black rats are widespread across Australia and occur on 
many islands in northern Australia. They have a significant 
detrimental impact on native biota, outcompeting and 
introducing novel diseases to native rodents such as the 
brush-tailed rabbit-rat.  

Invasive weeds potential 
 

In northern Australia there has been an increase in 
understorey dominance by a small number of annual 
grasses, notably the now regionally pervasive annual 
Sorghum spp. In addition to Sorghum spp., the spread of 
other exotic grasses, particularly gamba grass 
(Andropogon gayanus), grader grass (Themeda 
quadrivalvis) and mission grass (Pennisetum 
polystachyon), which exacerbate the cycle of intense late 
dry season fires, is also a potential threat to the species 
(Rossiter et al., 2003; Ward 2008, pers. comm., cited in 
TSSC 2008).  

Impacts of domestic species 

Grazing by 
introduced 
herbivores 

potential  Grazing and trampling by introduced herbivores may 
impact on the habitat of the brush-tailed rabbit-rat. The 
removal of ground cover through grazing and trampling 
can result in the loss of shelter from predators for small 
mammals, such as the brush-tailed rabbit-rat (Radford 
2007, pers. comm., cited in TSSC 2008). Some studies 
have shown an increase in some of the Kimberley 
populations of the brush-tailed rabbit-rat following cattle 
removal (Radford et al., 2011).  

Conservation Actions 

Conservation and Management priorities 

Fire 

o Fires must be managed to ensure that prevailing fire regimes do not disrupt the life cycle 

of this threatened species; that they support rather than degrade the habitat necessary 

to the threatened species; that they do not promote invasion of exotic species; and that 

they do not increase the impacts of predation. 

o Implement a fire regime that reduces the frequency and intensity of fires (fewer areas 

burnt annually; fewer late dry season burns; greater patchiness in fire-affected areas).  

o Manage fire to produce a fine-scale mix of vegetation of differing ages, including some 

long-unburnt vegetation, with a high proportion of the habitat with a post-fire age 

sufficient to provide adequate cover (or habitat) for this threatened species. 

o Ensure that areas of dense ground cover/ leaf litter are retained within the habitat when 

prescribed fires are implemented.  

o Reduce the frequency of high intensity fires sufficiently to retain hollow logs and large 

woody debris on the ground, and to limit the loss of hollow-bearing trees, and/or 

minimise bottlenecks in the recruitment of young trees to larger size classes. 

Habitat loss disturbance and modifications 

o Prevent any further clearing of the species’ habitat. 
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o Maintain patch integrity and increase connectivity, especially in regions subject to 

clearing and intense land use such as forestry or mining.  

o Ensure land managers are aware of the species’ occurrence and provide protection 

measures against key and potential threats. 

Breeding, propagation and other exsitu recovery action  

o Establish an ex situ insurance captive breeding program. 

o Trial translocation to suitable areas within the species’ former range (or nearby) where 

the key threats have been controlled and will continue to be controlled (e.g. predator 

proof exclosures have been established for the species prior to release). 

Invasive species (including threats from grazing, trampling, predation and competition) 

o Ensure immediate and ongoing post-fire predator control occurs within the species’ 

habitat after fires occur. 

o Design prescribed fires to limit the spread of invasive grasses. For example, by burning 

after invasive grass seeds have germinated but before seed set has occurred. 

o Ensure grazing by introduced herbivores is minimised or excluded post-fire until 

adequate vegetation recovery has occurred. 

o Implement cost-effective control measures to reduce the abundance of feral cats. For 

example, implementing local-scale exclosure-fencing or intensive cat control measures 

at key sites.  

o Control introduced black rats using appropriate methods. 

o Quarantine isolated populations - Island quarantine measures should be implemented to 

prevent the introduction of cats and black rats (and other potential predators) to islands. 

o Control existing populations of exotic invasive grasses such as gamba grass, grader 

grass and mission grass and implement quarantine measures to prevent the 

introduction of these invasive grasses at other sites, especially islands.  

Impacts of domestic species 

o If livestock grazing occurs in the area, ensure land owners/managers use an appropriate 

management regime and density that does not detrimentally affect this species in terms 

of removing ground cover that the species uses for shelter and manage total grazing 

pressure at important sites through exclusion fencing or other barriers. 

Stakeholder Engagement 

o Increase awareness of the conservation significance of the species in areas where 

remnant populations occur. 

o Involve Indigenous ranger groups in surveys, monitoring and management of the brush-

tailed rabbit-rat.  

o Consult with local Indigenous groups regarding their knowledge of the brush-tailed 

rabbit-rat, to enhance management actions and conservation outcomes for this species. 

o Land managers (including local government agencies, pastoralists and indigenous 

communities) should be given information about managing fire for the benefit of this 

threatened species. 
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Survey and Monitoring priorities 

 Undertake survey work in suitable habitat and potential habitat to locate any additional 

populations to more precisely assess population size and distribution - continue to define 

fine-scale distribution patterns, and the number of individuals (or relative abundance) in each 

population. 

 Design and implement an integrated monitoring program across the species’ range, to 

monitor the progress of recovery and assess the effectiveness of management to inform 

future management actions.  

 Monitor the abundance of feral predators in response to management actions. 

 Precise fire history records must be kept for the habitat and extant populations (confirmed 

and suspected) of this threatened species.  

Information and research priorities  

 Determine the relative impacts of threatening processes:  

 assess the impact of feral cats on the species and the abundance of feral cats in the 

species habitat;  

 further assess the impact of fire on the species with a particular focus on the impact of 

fire on denning sites such as hollows, and whether different fire regimes increase the 

predation risk to the species;  

 assess the species’ response to habitat loss and fragmentation, and the effectiveness 

of establishing connecting corridors;  

 assess the incidence and causes of disease in the population; and  

 assess the impacts of exotic pasture grasses on the species’ habitat and food 

availability, including interactions with fire. 

 Assess the effectiveness of threat mitigation options – For example, assess the extent to 

which feasible management options for feral cats can lead to population recovery; and 

assess landscape-scale options for retention of longer unburnt patches (>5 years). 

 Further identify the key habitat requirements of this species. Conduct research into the 

potential to use artificial nest boxes to increase habitat suitability and the species’ population 

size. 

 Further assess the species’ diet and life history characteristics. In particular, assess the 

extent to which food availability may limit the species population size or reproductive 

success. 

 Undertake research to develop new or enhanced management mechanisms or technology 

for the control of feral cats in tropical forests and woodlands.  

 Investigate options for linking, enhancing or establishing additional populations. 

 Species Distribution Model - Develop a predictive model for the species’ geographical 

distribution based on the environmental conditions of sites of known occurrences. Requires 

a reasonably sized data-set of species presence information, plus the range of 

environmental variables that are known to influence the species distribution. If these data are 

not available then a research priority should be to collect and assimilate this information 

(Phillips et al., 2006). 
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 Undertake connectivity analysis to prioritise important areas for conservation, the location of 

critical habitat linkages and barriers to the movement of individuals and gene flow. Requires 

information on individual-based movement, or genetic diversity in the population. If this 

information is not available then collection of this data should be a research priority (McRae 

et al., 2008). 
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