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Listing Advice 

Melomys rubicola 

Bramble Cay Melomys 

Taxonomy 

Conventionally accepted as Melomys rubicola Thomas, 1924.  

Genetic studies indicate that M. rubicola is more closely related to Australian Melomys, 
particularly M. capensis, than to any of the New Guinean species (Bryant et al. 2011). No 
subspecies are recognised. 

Summary of assessment 
 
Conservation status  

Extinct 

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 Threatene d Species Scientific Committee 

The Bramble Cay Melomys was listed as Endangered under the predecessor to the 
Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act), the Endangered 
Species Protection Act 1992, and transferred to the EPBC Act in July 2000.   
 
This advice follows assessment of new information provided to the Committee to change the 
listing status of the Bramble Cay Melomys. 
 
Public consultation 

Notice of the proposed amendment and a consultation document was made available for public 
comment for 32 business days between 30 May 2018 and 13 July 2018. Any comments 
received that were relevant to the survival of the species were considered by the Committee as 
part of the assessment process. 
 
Species information 
 
Description 

The Bramble Cay Melomys was one of the mosaic-tailed rats, which are distinguished by the 
mosaic pattern of scales on their tails rather than the concentric rows of scales running along 
the length of the tail found in most other types of rats and mice (DEHP 2016). It was larger than 
the three other Australian species of Melomys and about the size of a small rat (body length: 
148-165 mm; tail length: 145-185 mm) (DEHP 2016). Also distinguishing it from other 
Australian Melomys was that its tail was obviously lumpy, with each scale on the tail being 
bulbous (DEHP 2016). It had reddish-brown fur with a paler underbelly, relatively small ears and 
a long tail with a prehensile tip (DEHP 2016). 
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Distribution  

The species was known only from Bramble Cay, a small vegetated coral cay (a reef island 
composed of coral rubble and sand) roughly 340 m long by 150 m wide (4−5 ha), but subject to 
seasonal changes in both shape and size, located at the northern tip of the Great Barrier Reef in 
the Torres Strait (DEHP 2016). This made it Australia's most isolated species of mammal. Its 
distribution on the island was mostly associated with the 2.2 hectare vegetated area (Latch 
2008). It has not been reported on other islands in the Torres Strait, despite some intensive 
surveys (Lee 1995; M Turner pers comm, cited in Woinarski et al. 2014; Gynther et al. 2016; 
Waller et al. 2017), but it is possible that it also occurs in nearby New Guinea approximately 
50 km away (Latch 2008). The most recent record of the species from Bramble Cay was in 
2009, and it is now likely to be extinct. 
 
Bramble Cay is a highly dynamic island, with shifting sands following a pattern of erosion and 
deposition depending on the direction of the prevailing winds (Latch 2008). Parmenter (1980) 
reported changes of up to 30 percent of the island eroding at the western end during the north-
west monsoon. Limpus et al. (1983) reported that the cay, located on the north-western edge of 
the reef, was moving towards the north-west at a rate of 0.44 m per year and in time could ‘drop 
off the reef flat into deeper water’. Its maximum elevation is 3 m (Elvish & Walker 1991), 
rendering it vulnerable to storm surges or tsunamis. 
 
Relevant biology/ecology 

The Bramble Cay Melomys was a nocturnal rodent that sheltered mostly in burrows, and under 
logs and debris (Limpus et al. 1983; Latch 2008). Its diet was poorly known. Latch (2008) 
reported that it frequently fed on the fleshy herb Portulaca oleracea (common purslane), and 
considered that the diet was probably entirely vegetarian; however, Ellison (1998) reported an 
account of it feeding on turtle eggs. 
 
Dennis (2012) reported a strong female-biased sex ratio, and suggested an extended breeding 
season at least over the dry season months (based on captures in July of pregnant and lactating 
females, juveniles and sub-adults). 
 
The Bramble Cay Melomys coexisted with large numbers of shorebirds (noddies, terns and 
boobies) and nesting green turtles, but avoided areas where high densities of shorebirds 
occurred (DEHP 2016). 
 
There is no published information on the lifespan of this species, but limited information for other 
Melomys suggests that longevity in the wild may have been at least two years (Watts & Aslin, 
1981). Two years is taken here as the generation length.  
 
Threats 

Being confined to a single, very small and isolated location, the Bramble Cay Melomys was 
susceptible to a wide range of threats (Table 1). Available evidence indicates that the 
anthropogenic climate change-induced impacts of sea-level rise, coupled with an increased 
frequency and intensity of weather events that produced damaging storm surges and extreme 
high water levels, particularly during the decade 2004 to 2014, were most likely responsible for 
the extirpation of the species from Bramble Cay (DEHP 2016; Gynther et al. 2016; Waller et al. 
2017). 
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Table 1:  Threats that have impacted the Bramble Cay Melomys in approximate order of severity 
of risk, based on available evidence 

Number  Threat 
factor 

Threat 
type and 
status 

Evidence base  

1.0 Climate change and habitat loss 

1.1 Increasing 
frequency of 
severe 
weather 
events 

known 
past  

There is well-documented evidence of erosion 
events associated with major storms (Latch 2008), 
and anecdotal evidence that some past storm 
surges have inundated much of the island (L 
Leung pers comm, cited in Woinarksi et al. 2014). 

The extent of herbaceous vegetation decreased 
dramatically during the 10-year period following 
2004, due to repeated seawater penetration of the 
island’s interior (DEHP 2016; Gynther et al. 2016; 
Waller et al. 2017). 

Turner & Batianoff (2007) predicted that ‘a severe 
cyclone may destroy all the vegetation on Bramble 
cay’. 

1.2 Sea level rise known 
past 

Turner & Batianoff (2007) predicted that ‘rising sea 
levels will erode away Bramble Cay causing 
extinction of the Bramble Cay Melomys’. 

2.0 Invasive species 

2.1 Predation by 
non-native 
predators 

known 
past 

There is largely unrestricted access to the island, 
which allowed for possible introduction of cats 
(Felis catus) or dogs (Canis familiaris) (Latch 
2008). Anecdotal reports indicate at least some 
individuals were killed by domestic dogs that were 
released onto the island from visiting boats, and 
that the species was also hunted by Indigenous 
people who visited from Papua New Guinea on a 
sporadic basis (DEHP 2016). 

2.2 Introduced 
competitors 

suspected 
past 

Largely unrestricted access to the island allowed 
for possible introduction of black rats (Rattus 
rattus) or other rodents (Elvish & Walker 1991). 
Some individual introduced rats have been 
reported, without persistence (Latch 2008). 

3.0 Poor health and disease 

3.1 Disease suspected 
past 

Introduced rats may have contained novel 
diseases (Latch 2008). 

3.2 Loss of 
genetic 
diversity 

suspected 
past 

The very low genetic diversity present in the 
Bramble Cay Melomys population may have 
caused problems associated with inbreeding 
(Dennis & Storch 1998). 
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How judged by the Committee in relation to the EPBC  Act criteria and regulations 
 
Criterion 1. Population size reduction (reduction in total nu mbers)  
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(a) for listing as Ext inct  

In 1978, the population on Bramble Cay was estimated to comprise at most ‘several hundred 
individuals’ (Limpus et al. 1983). A formal population census of the Bramble Cay Melomys 
conducted in 1998 estimated the Cay’s population size to be about 93, based on the capture of 
42 individuals (Dennis & Storch 1998). These results suggested there had been an ongoing 
decline in the abundance of the Bramble Cay Melomys. Subsequent trapping studies using the 
same methodology in 2002 and 2004 yielded only 10 and 12 individuals, respectively (Dennis 
2012). The last individual was reported in 2009 (Gynther et al. 2016). Limited searches between 
2009 and 2014, including brief trapping surveys conducted in December 2011 and March 2014, 
failed to record the species (Gynther et al. 2016; Waller et al. 2017). A more substantial and 
comprehensive search of the small island in August–September 2014 (involving 900 small 
mammal trap-nights, 60 camera trap-nights and two hours of active daytime searches) was 
unsuccessful, and also found that almost all vegetation had been lost from the cay (Gynther et 
al. 2016; Waller et al. 2017). These studies concluded that the population of Bramble Cay 
Melomys had been extirpated from Bramble Cay. 

Searches of other Torres Strait islands have failed to discover another population of the Bramble 
Cay Melomys (Lee 1995; M Turner pers comm, cited in Woinarski et al. 2014; Gynther et al. 
2016; Waller et al. 2017). 

It is almost certain that the species’ decline occurred due to ocean inundation of the low-
lying cay, very likely on multiple occasions during the decade prior to 2014, and probably 
before 2009, causing dramatic habitat loss and direct mortality of individuals (Gynther et al. 
2016; Waller et al. 2017). Information on sea-level rise and an increased frequency and 
intensity of weather events, producing extreme high water levels and damaging storm 
surges in the Torres Strait region over the last decade, suggest human-induced climate 
change was the key factor responsible for the loss of the species (Gynther et al. 2016; 
Waller et al. 2017). 

based on 
any of the 
following: 
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The Committee considers that the species has undergone a very severe reduction in population 
size from around 12 to zero within a ten year period (2004−2014). Exhaustive surveys for the 
species have been undertaken in all known habitat, and there is no reasonable doubt that the 
last individual in Australia has died. Therefore, the species has met the relevant elements of 
Criterion 1 to make it eligible for listing as Extinct.  

 
 Criterion 2.  Geographic distribution as indicators for either ex tent 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 km2 < 20,000 km 2 

B2. Area of occupancy (AOO) < 10 km 2 < 500 km 2 < 2,000 km2 

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:  
 
Eligible under Criterion 2 for listing as Extinct  

The area occupied by the Bramble Cay Melomys was estimated to be 0.05 km2 (Woinarski et al. 
2014). Using the 2x2 km grid cell method in the IUCN Red List Guidelines 2017 (IUCN 
Standards and Petitions Subcommittee 2017) this equates to an extent of occurrence (EOO) 
and area of occupancy (AOO) of 4 km2. The vegetation cover, and hence food resources, on 
Bramble Cay declined to almost zero by 2014 (Woinarski & Burbidge 2016). The species has 
only ever been reported from a single population. A continuing decline was observed in the 
extent of occurrence, area of occupancy, area and quality of habitat, and number of mature 
individuals (Woinarski & Burbidge 2016), with the most recent surveys concluding the species 
has been extirpated from the island (Gynther et al. 2016; Waller et al. 2017). 

The Committee considers that exhaustive surveys for the species have been undertaken in all 
known habitat, and there is no reasonable doubt that the last individual has died. Therefore, the 
geographic distribution of the species is zero, and the species has met the relevant elements of 
Criterion 2 to make it eligible for listing as Extinct.  
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Criterion 3. 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 2 

generation 
(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:  
 
Eligible under Criterion 3 for listing as Extinct  

Limited surveys between 2009 and 2014, and then a comprehensive targeted search in 
2014, failed to find any individuals (Gynther et al. 2016; Waller et al. 2017). The number of 
individuals has declined from around 12 to zero within the period 2004−2014, and probably 
over the period 2004−2009 (see Criterion 1). 
 
The Committee considers that exhaustive surveys for the species have been undertaken in all 
known habitat, and there is no reasonable doubt that the last individual has died. Therefore, the 
number of mature individuals is zero, and the species has met the relevant elements of Criterion 
3 to make it eligible for listing as Extinct.  

 

Criterion 4. Number of mature individuals 

 Critically 
Endangered 

Extremely low 

Endangered  
Very Low 

Vulnerable  
Low 

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

 
Evidence:  
 
Eligible under Criterion 4 for listing as Extinct  

Limited surveys between 2009 and 2014, and then a comprehensive targeted search in 
2014, failed to find any individuals (Gynther et al. 2016; Waller et al. 2017). Based on three 
survey efforts in December 2011, March 2014 and August–September 2014 all having failed 
to locate the species, strong evidence exists that the Bramble Cay Melomys population has 
been lost from the island (Gynther et al. 2016; Waller et al. 2017).  
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The Committee considers that exhaustive surveys for the species have been undertaken in all 
known habitat, and there is no reasonable doubt that the last individual has died. Therefore, the 
number of mature individuals is zero, and the species has met the relevant elements of Criterion 
4 to make it eligible for listing as Extinct.  

 

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:  
 
Eligible under Criterion 5 for listing as Extinct  

No population viability analysis has been undertaken. The species is already considered to be 
extinct, with strong evidence that the only known population has been lost (Gynther et al. 
2016; Waller et al. 2017).  

The Committee considers that exhaustive surveys for the species have been undertaken in all 
known habitat, and there is no reasonable doubt that the last individual has died. Therefore, the 
probability of extinction in the wild is very near 100%, and the species has met the relevant 
elements of Criterion 5 to make it eligible for listing as Extinct.  

Adequacy of survey 
 
For this assessment it is considered that the survey effort has been adequate and there is 
sufficient scientific evidence to support the assessment outcome.  
 

Recommendations 

 
(i) The Committee recommends that the list referred to in section 178 of the EPBC Act be 

amended by transferring  from the Endangered category to the Extinct category: 
 

Melomys rubicola  

 
Threatened Species Scientific Committee 
 
04/09/2018 
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