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Conservation Advice 

Mesembriomys gouldii gouldii 

Black-footed tree-rat (Kimberley and mainland Northern Territory) 

Note: The information contained in this conservation advice was primarily sourced from ‘The 
Action Plan for Australian Mammals 2012’ (Woinarski et al., 2014). Any substantive additions 
obtained during the consultation on the draft are cited within the advice. Readers may note that 
conservation advices resulting from the Action Plan for Australian Mammals show minor 
differences in formatting relative to other conservation advices. These are reflective of the desire 
to achieve efficiency over preparation of a large number of advices by adopting the approach of 
the Action Plan for Australian Mammals in presentation of information and do not reflect any 
difference in the evidence used to develop the recommendation. 

Taxonomy 

Conventionally accepted as Mesembriomys gouldii gouldii Gray, 1843. 

Three subspecies are recognised:   
M. g. melvillensis is proposed for listing in this assessment process as Vulnerable;  
M. g. rattoides is proposed for listing in this assessment process as Vulnerable. 

Summary of assessment 

Conservation status  

Endangered: Criterion 1 A2, (b),(c),(e) 

Species can be listed as threatened under state and territory legislation. For information on the 
listing status of this species under relevant state or territory legislation, see 
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl  

Reason for conservation assessment by the Threatened Species Scientific Committee 

This advice follows assessment of information provided in Woinarski, J, C., Z., Burbidge, A. A. 
and Harrison, P. L. (2014). The Action Plan for Australian Mammals 2012. Collingwood, 
Australia: CSIRO Publishing to list the black-footed tree-rat (Kimberley and mainland Northern 
Territory).  

Public Consultation 

Notice of the proposed amendment and a consultation document was made available for public 
comment for 33 business days between 17 December 2014 and 30 January 2015. Any 
comments received that were relevant to the survival of the species were considered by the 
Committee as part of the assessment process. 

Species/Sub-species Information 

Description 

The black-footed tree-rat (Kimberley and mainland Northern Territory) is a nocturnal medium-
sized native mammal and one of the largest rodents in Australia (Friend, 1987; Northern 
Territory Department of Land and Resource Management, 2012). It is a solid rodent with long 
shaggy medium grey to black fur on top, pale underside, large black ears and a distinctive long 
hairy tail with terminal white brush (Northern Territory Department of Land and Resource 
Management, 2012).  

http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
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Distribution  

The black-footed tree-rat (Kimberley and mainland Northern Territory) is restricted to forests and 
woodlands of the north Kimberley and mainland Northern Territory. Within those broad areas, its 
distribution is patchy and generally poorly known, particularly so in the Kimberley (Kitchener et 
al., 1981), where it has not been recorded since 1981–82 (Bradley et al., 1987; Radford et al., 
2011; Corey et al., 2013; Radford et al., 2014; Radford et al., in review.), except two individuals 
recorded in 1987 (I. Radford pers. comm.). Its distribution has contracted in all parts of its 
mainland range, but the rate, timing and extent of this contraction are poorly known. Recent 
marked declines have been reported for the Kakadu area (Woinarski et al., 2001; Woinarski et 
al., 2010), and more broadly across the Top End of the Northern Territory (Ziembicki et al., 
2013). Unlike many other medium-sized native mammals, for which islands provide some 
conservation security, this taxon has not been reported from any islands in the Kimberley or 
Northern Territory (Abbott & Burbidge, 1995; Woinarski et al., 1999; Gibson & McKenzie, 2012).  

Relevant Biology/Ecology 

The black-footed tree-rat is a nocturnal rodent that dens mostly in tree hollows, but occasionally 
in dense foliage (notably of Pandanus), and occasionally in buildings. Most knowledge of its 
ecology derives from studies of the Kimberley and mainland Northern Territory subspecies 
(notably Friend & Taylor, 1985; Friend, 1987; Rankmore, 2006). It forages on the ground and in 
trees, and individuals may make movements of at least 500 m from roost sites to foraging areas 
(Friend et al., 1992). The diet comprises mostly fruits (including of the tough Pandanus spiralis) 
and seeds, but also includes some invertebrates, flowers and grass (Morton, 1992; Rankmore, 
2006; Rankmore & Friend, 2008). It occurs mostly in lowland open forests and woodlands 
dominated by Eucalyptus miniata and/or E. tetrodonta, particularly where these forests have a 
relatively dense shrubby understorey (Friend & Taylor, 1985; Friend, 1987). Such vegetation 
structure is typical of a regime with a low frequency or intensity of fires; and frequent, intense 
fires may also be detrimental by reducing the abundance of hollow-bearing large trees (Price et 
al., 2005). 

Breeding may occur throughout the year, but in the most intensively-studied population (in the 
Northern Territory) peaked in August-September (Friend, 1987; Rankmore, 2006). Litter size is 
small (one to three young), and gestation period is 43–44 days, the longest recorded for an 
Australian rodent (Crichton, 1969). The generation length is taken here to be two years, 
recognising young reach reproductive maturity at about three months (Crichton, 1969), and 
longevity is probably three to five years. 
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Threats 

Threat factor Consequence 
rating 

Extent over which 
threat may operate 

Evidence base  

Inappropriate fire 
regimes 

severe  entire strong (correlative) evidence 
that frequent, high intensity 
and/or extensive fires are 
detrimental (e.g. Friend & 
Taylor, 1985; Friend, 1987) 

Predation by feral 
cats 

severe entire not demonstrated, but plausible 

Predation by wild 
dogs/dingoes 

moderate minor not demonstrated, but plausible 

Habitat loss and 
fragmentation 

severe minor the preferred habitat (tall 
eucalypt open forest) is subject 
to localised development in the 
Northern Territory mostly for 
horticulture and mining; this 
taxon requires intact forest or 
large fragments (Rankmore, 
2006); Habitat loss and 
fragmentation caused by 
development is likely to be an 
increasing threat into the future 
in northern Australia and 
urbanisation around the Darwin 
rural area is likely to 
increasingly encroach upon the 
habitat of the subspecies (S. 
Ward, pers. comm.). 

Habitat degradation 
and resource 
depletion due to 
livestock and feral 
herbivores 

minor moderate not demonstrated, but possible; 
particularly through change in 
understorey plant species 
composition and vegetation 
structure, particularly because 
areas supporting feral 
herbivores can exacerbate 
incursions of grasses, which 
then allows fire to carry into the 
patch, changing the structure. 

Habitat change due 
to exotic invasive 
grasses 

severe minor not demonstrated, but 
plausible. Invasive grasses will 
change the ability of this 
species to forage effectively on 
the ground, and result in fires 
that are far more intense. 

Poisoning by cane 
toads 

unknown large not demonstrated, but possible 
(marked decline in Top End 
occurred in part at the time in 
which toads colonised, but 
decline in Kimberley preceded 
toad arrival). Threat may be 
indirect if cane toads reduced 
cat-eating pythons and food-
competing goannas and 
mulgas. 
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Increased degradation of habitat by inappropriate burning or clearance is likely to result in 
increased vulnerability to predators (McGregor et al., 2014). Coupling exotic invasive grasses 
with inappropriate burning has the potential to increase the impact of fire, because the grasses 
are likely to increase the intensity of fires (Rossiter et al., 2003). 

How judged by the Committee in relation to the EPBC Act Criteria and Regulations 

Criterion 1. Population size reduction (reduction in total numbers) 
Population reduction (measured over the longer of 10 years or 3 generations) based on any of A1 to 
A4 

 Critically Endangered 
Very severe reduction 

Endangered 
Severe reduction 

Vulnerable 
Substantial reduction 

A1 ≥ 90% ≥ 70% ≥ 50% 

A2, A3, A4 ≥ 80% ≥ 50% ≥ 30% 

A1 Population reduction observed, estimated, inferred or 
suspected in the past and the causes of the reduction 
are clearly reversible AND understood AND ceased. 

A2 Population reduction observed, estimated, inferred 
or suspected in the past where the causes of the 
reduction may not have ceased OR may not be 
understood OR may not be reversible. 

A3 Population reduction, projected or suspected to be 
met in the future (up to a maximum of 100 years) [(a) 
cannot be used for A3] 

A4 An observed, estimated, inferred, projected or 
suspected population reduction where the time period 
must include both the past and the future (up to a 
max. of 100 years in future), and where the causes of 
reduction may not have ceased OR may not be 
understood OR may not be reversible. 

 
(a) direct observation [except A3] 

(b) an index of abundance appropriate to 
the taxon 

(c) a decline in area of occupancy, 
extent of occurrence and/or quality of 
habitat 

(d) actual or potential levels of 
exploitation 

(e) the effects of introduced taxa, 
hybridization, pathogens, pollutants, 
competitors or parasites 

 
Evidence: 

Eligible under Criterion 1 A2 (b) (c) (e) for listing as Endangered 

The black-footed tree-rat (Kimberley and mainland Northern Territory) is undergoing a marked 
decline in abundance, area of occupancy and extent of occurrence. Over the last 20 years, it 
may have disappeared from the Kimberley (I. Radford, pers comm.; S. Legge, pers comm.; 
C. Myers, pers. comm.), and the two most comprehensive monitoring programs in its stronghold 
in the Northern Territory, at Litchfield and Kakadu National Parks, show declines of >50% 
(Woinarski et al, 2014). The population size is estimated to have declined by >50%, over the last 
decade, based on relative abundance data, with this decline probably driven by predation by 
feral cats and inappropriate fire regimes (Woinarksi et al., 2014). 

There are no published estimates of the number of individuals in any subpopulation, or overall. 
Recent general wildlife surveys in Arnhem Land and the Gulf of Carpentaria hinterland have 
failed to record this taxon, or recorded very few individuals (Gambold et al., 1995; Brennan et 
al., 2003; Woinarski et al., 2008) from areas where it was formerly recorded (Johnson, 1964; 
Parker, 1973; Dixon & Huxley, 1985). 

No individuals have been recorded in the Kimberley since 1987, despite extensive sampling 
(more than 100 000 trap nights) from 1994 to 2014 (Start et al., 2007, 2012; Radford et al., 
2011; Gibson & McKenzie, 2012; Corey et al., 2013; Radford et al., 2014; Radford et al., in 
review) and more than 15 000 trap nights from 2011 to 2014 by the Australian Wildlife 
Conservancy and Dunkeld Pastoral Company. 

The limited historic information suggests a pattern of decline since European settlement, but that 
the rate and extent of decline has increased recently. The subspecies was still abundant in 
Kakadu National Park area in the 1980s (Friend, 1987; Braithwaite & Muller, 1997), but is now 
rare and localised there.   

based on 
any of the 
following: 



 

Mesembriomys gouldii gouldii (black-footed tree-rat (Kimberley and mainland Northern Territory)) Conservation 
Advice 

Page 5 of 12 

There is no specific ongoing monitoring program for the black-footed tree-rat (Kimberley and 
mainland Northern Territory). However, a series of general survey and monitoring programs 
include some information for this species (Woinarksi et al., 2014, p. 599). 

Broad wildlife monitoring programs in the Kimberley (Start et al., 2007; Legge et al., 2008, 2011; 
Radford et al., 2011; Corey et al., 2013; Radford et al., 2014; Radford et al., in review), Litchfield 
National Park (Woinarski et al., 2004; Northern Territory Government Fauna Atlas), Kakadu 
National Park (Woinarski et al., 2010) and Garig Gunak Barlu National Park (J.Woinarski pers. 
obs., Northern Territory Government Fauna Atlas) now record, or from their baseline recorded, 
the species from too few sites to provide useful information on ongoing population trends. 

The relative abundance has declined at Litchfield National Park over the course of a 15–year 
monitoring program (Woinarski et al., 2004; Northern Territory Government Fauna Atlas). 

At Kakadu National Park, re-sampling in 1999 of baseline sampling at Kapalga in the 1980s and 
early 1990s (Braithwaite & Muller, 1997) demonstrated very marked and significant declines (to 
no captures) (Woinarski et al., 2001). In a broader monitoring program across Kakadu, the 
black‐footed tree‐rat was recorded from 15 fixed quadrats sampled in 1996 (with mean 

abundance of 0.40) but not recorded from any of these quadrats when re‐sampled in 2001 
(p=0.04). It then largely disappeared from the Kakadu monitoring program: of 142 quadrats 
sampled in Kakadu between 2001–04, it was recorded in only one quadrat, and was recorded 
from none of these 142 quadrats when re‐sampled between 2007–09 (Woinarski et al., 2010).  

At Garig Gunak Barlu National Park, it was recorded in 4 of 30 quadrats sampled in 2004, 6 of 
the same plots sampled in 2005, but none of those quadrats sampled in 2007, 2009 or 2011 
(J. Woinarski, pers. obs.). However it was recorded in five of the resampled quadrats in 2014 
(B. Hill pers. comm.).  

A series of sites was intensively sampled for this species in rural areas around Darwin between 
2001 and 2003 by Rankmore (2006), with relatively high reporting rates.  

Resampling of these sites in the rural area around Darwin in 2011, returned at least a 60% 
decrease in the number of individuals caught compared with 2001 and 2002. (Northern Territory 
Fauna Atlas). Habitat fragmentation due to development is an ongoing threat to this subspecies 
in this area. 

In addition, the subspecies was present in one plot in the 2014 Kakadu National Park fire plot 
monitoring (S. Ward, pers. comm.). 

The Committee considers that the species has undergone a very severe reduction in numbers 
over three generation lengths (10 years for this assessment), equivalent to at least 50 percent 
and the reduction has not ceased, the cause has not ceased and is not understood. Therefore, 
the species has been demonstrated to have met the relevant elements of Criterion 1 to make it 
eligible for listing as endangered.  
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Criterion 2. Geographic distribution is precarious for either extent of occurrence 
AND/OR area of occupancy 

 Critically Endangered 
Very restricted 

Endangered 
Restricted 

Vulnerable 
Limited 

B1. Extent of occurrence (EOO) < 100 km
2
 < 5,000 km

2
 < 20,000 km

2
 

B2. Area of occupancy (AOO) < 10 km
2
 < 500 km

2
 < 2,000 km

2
 

AND at least 2 of the following 3 conditions: 

(a) Severely fragmented OR Number of 
locations 

= 1 ≤ 5 ≤ 10 

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of 
occupancy; (iii) area, extent and/or quality of habitat; (iv) number of locations or subpopulations; (v) number of 
mature individuals 

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or 
subpopulations; (iv) number of mature individuals 

 
Evidence: 

Not eligible 

The Extent of Occurrence (EOO) is estimated at 36 721 km2 and the Area of Occupancy is 
estimated at 604 km2 (Woinarski et al., 2014). However, the latter is expected to be a significant 
under-estimate due to limited sampling across the occupied range (Woinarski et al., 2014) such 
that geographic distribution is not considered limited. Although fewer than five subpopulations 
occur at two locations, there is no evidence of extreme fluctuations in EOO, AOO, number of 
locations or subpopulations, or number of mature individuals (Woinarski et al., 2014).  

The Committee considers that the species has not been demonstrated to have met the required 
elements of this criterion. 
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Criterion 3. Small population size and decline 

 Critically 
Endangered 

Very low 

Endangered 
Low 

Vulnerable 
Limited 

Estimated number of mature individuals < 250 < 2,500  < 10,000  

AND either (C1) or (C2) is true    

C1 An observed, estimated or projected 
continuing decline of at least (up to a 
max. of 100 years in future) 

Very high rate 
25% in 3 years or 1 

generation 
(whichever is longer) 

High rate 
20% in 5 years or 3 

generations 
(whichever is 

longer) 

Substantial rate 
10% in 10 years or 3 

generations 
(whichever is longer) 

C2 An observed, estimated, projected or 
inferred continuing decline AND its 
geographic distribution is precarious 
for its survival based on at least 1 of 
the following 3 conditions: 

   

(a) 

(i) Number of mature individuals in 
each subpopulation  

≤ 50 ≤ 250 ≤ 1,000 

(ii)  % of mature individuals in one 
subpopulation = 

90 – 100% 95 – 100% 100% 

(b) Extreme fluctuations in the number of 
mature individuals 

   

 
Evidence: 

Insufficient data to determine eligibility 

There is no reliable estimate of population size but it is considered by Woinarski et al. (2014) to 
probably be c. 10 000 mature individuals; A continuing decline in population size of >10% in two 
generations (i.e. four years) is estimated. 

The Committee considers that the rate of decline is substantial, but the the number of mature 
individuals is uncertain. Therefore there is insufficient information to determine whether the 
subspecies is eligible for listing under this criterion. 

The rate of decline is substantial, however there are insufficient data available to suggest 
whether the total number of mature individuals is limited. Therefore, the species has not been 
demonstrated to have met this required element of this criterion. 

Criterion 4. Very small population  

 Critically Endangered 
Extremely low 

Endangered 
Very Low 

Vulnerable 
Low 

Number of mature individuals < 50 < 250 < 1,000 

 
Evidence: 

Not eligible 

The population size is likely to be >1000 mature individuals (Woinarski at al., 2014). There is no 
reliable estimate of population size, but one source, Woinarski et al. (2014), considers it is 
probably c. 10 000 mature individuals. 

The total number of mature individuals is approximately 10 000 which is not considered 
extremely low, very low or low. Therefore, the species has not been demonstrated to have met 
this required element of this criterion. 
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Criterion 5. Quantitative Analysis  

 Critically Endangered 
Immediate future 

Endangered 
Near future 

Vulnerable 
Medium-term future 

Indicating the probability of extinction in 
the wild to be:  

≥ 50% in 10 years or 3 
generations, 

whichever is longer 
(100 years max.) 

≥ 20% in 20 years or 
5 generations, 

whichever is longer 
(100 years max.) 

≥ 10% in 100 years  

 
Evidence: 

Not eligible 

Population viability analysis has not been undertaken. 
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Conservation Actions 

Recovery Plan 

A recovery plan is not required. Approved conservation advice provides sufficient direction to 
implement priority actions and mitigate against key threats. 

Primary Conservation Objectives 

Stabilise or increase populations across range, through amelioration of existing threats. 

Conservation and Management Actions 

There has been no specific management directed towards the conservation of the black-footed 
tree-rat (Kimberley and mainland Northern Territory). However, its range includes several large 
conservation reserves (e.g. Kakadu National Park, Garig Gunak Barlu National Park, Litchfield 
National Park, Mitchell River National Park, Prince Regent Nature Reserve, Drysdale River 
National Park, Australian Wildlife Consevancy's Artesian Range Sanctuary), and managers of 
those areas are engaged in regional-scale strategic management of fires to reduce the 
incidence of extensive high intensity late dry season fires. Notwithstanding such objectives, the 
population size is undergoing rapid decline. 

Captive breeding colonies are housed at Healesville Sanctuary and Territory Wildlife Park (Ford 
& Hogg, 2012). 

Theme Specific actions Priority 

Active mitigation of threats develop or maintain regimes that 
reduce frequency and intensity of fire 

high 

implement cost-effective control 
measures to reduce the abundance 
or impacts of feral cats 

high 

maintain habitat patch integrity and 
increase connectivity, especially in 
regions subject to clearing and 
intensification of land use 

medium-high 

seek to constrain further 
encroachments of invasive pasture 
grasses 

medium-high 

Captive breeding enhance captive breeding program low-medium 

Quarantining isolated 
populations 

n/a  

Translocation may be required in the Kimberley low-medium 

Monitoring implement monitoring program linked 
to assessment of management 
effectiveness 

high 

Community engagement involve Indigenous ranger groups in 
survey, monitoring and management 

medium 

increase the profile of the species in 
the Darwin peri-urban area to 
advocate for its protection 

medium 

Habitat mapping In the Northern Territory, particularly 
around Darwin, identify and map the 
highest quality habitat for this 
subspecies (including the 
maintenance of required connectivity) 
for consideration and protection under 
development pressure. 

medium-high 



 

Mesembriomys gouldii gouldii (black-footed tree-rat (Kimberley and mainland Northern Territory)) Conservation 
Advice 

Page 10 of 12 

Information and research priorities 

Theme Specific actions Priority 

Survey to better define 
distribution 

survey poorly-known areas 
(especially in Western Australia) to 
resolve distribution (and to establish 
which areas may support significant 
populations) 

high 

Assess relative impacts of 
threats 

assess the extent to which predation 
by feral cats is responsible for decline 

high 

quantify the relative impacts upon 
population of a range of current fire 
regimes, and the mechanisms by 
which those fire regimes have 
impacts on this species 

high 

assess susceptibility of this species to 
cane toad poisoning, and capability to 
avoid toads 

low 

Establish or enhance 
monitoring program 

design a more effective monitoring 
program across range, and enhance 
to measure management 
effectiveness 

medium-high 

Assess effectiveness of 
threat mitigation options 

assess the extent to which feasible 
management options for feral cats 
can lead to population recovery 

high [dependent 
upon results 
from above] 

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

high 

Resolve taxonomic 
uncertainties 

assess genetic relatedness of 
spatially disparate populations, and 
the validity of current subspecies 
demarcation 

low-medium 

Assess habitat requirements assess the extent to which hollows 
may be limiting, and responses to 
experimental provision of artificial 
hollows 

high 

Assess diet, life history n/a  

Undertake research to 
develop new or enhance 
existing management 
mechanisms 

Apply broad-scale, targeted feral cat 
control technology developed more 
broadly for small mammals 

medium 

 

Recommendations 

(i) The Committee recommends that the list referred to in section 178 of the EPBC Act be 
amended by including in the list in the Endangered category: 

Mesembriomys gouldii gouldii 
 
AND 
 
(ii) The Committee recommends that there should not be a recovery plan for this species. 
 
 
 
Threatened Species Scientific Committee 
 
03/03/2015  
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