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Conservation Advice  

 

Pteropus melanotus natalis  
 

1. Name 

Pteropus melanotus natalis 
 
The sub-species is commonly known as the Christmas Island flying-fox. It is in the Family 

Pteropidae. 
 

2. Reason for Conservation Assessment by the Committee 

This advice follows assessment of information provided by a public nomination to list the Christmas 
Island flying-fox. The nominator suggested listing in the endangered category of the list. 
 
This is the Committee’s second consideration of the sub-species under the EPBC Act. 
 

3. Summary of Conclusion 

The Committee judges that the sub-species has been demonstrated to have met sufficient 
elements of Criterion 1 to be eligible for listing as critically endangered; sufficient elements of 
Criterion 3 to be eligible for listing as endangered; and sufficient elements of Criterion 4 to be 
eligible for listing as vulnerable. 
 
The highest category for which the sub-species is eligible to be listed is critically endangered. 
 

4. Taxonomy 

The Christmas Island flying-fox is generally accepted as the sub-species Pteropus melanotus 
natalis Thomas, 1887. 
 
Thomas originally described the Christmas Island flying-fox as a distinct species (Pteropus natalis) 
restricted to Christmas Island. Chasen (1940) redescribed a number of flying-foxes in the broader 
region, which were previously recognised as distinct species, as sub-species of Pteropus 
melanotus, but acknowledged there was little evidence for this reclassification in regards to the 
Christmas Island flying-fox. 
 
Tidemann (1985) considered the case for downgrading the Christmas Island flying-fox to a sub-
species of P. melanotus [as opposed to considering it a distinct species] was weak ‘... given the 
degree of separation [between the Christmas Island population and other populations] involved 
and the tendency towards a high degree of speciation in the [Pteropus] genus’. James et al. (2007) 
treats the Christmas Island flying-fox as a distinct species (i.e. Pteropus natalis). 
 

5. Description 

The Christmas Island flying-fox is a relatively small Pteropus bat ranging from 250–500 grams in 
weight. It is described as ‘uniform near-black, longish fur (giving a chubby appearance); vague 
reddish collar in some individuals’ (Tidemann and Richards, 2008). 
 
Individuals mostly roost in groups. Unlike most bats, it is active not only at night but also during 
part of the day. 
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6. National Context 

Christmas Island is located in the Indian Ocean at 10°25’S and 105°40’E. The island covers 
approximately 135 km2. It has a typical tropical equatorial climate with distinct wet and dry 
seasons, but with high year-round humidity. The dominant terrestrial habitats are rainforests 
(C.I. BMP, 2008). 
 
Pteropus melanotus natalis (Christmas Island flying-fox) is endemic to Christmas Island. It has 
never been reported or recorded beyond the island. Its former and current distribution extends 
across the entire island. Other subspecies of P. melanotus occur on a small set of islands in the 
north-eastern Indian Ocean, notably the Andaman islands, Nicobar islands, Rutlans islands, the 
Mentawi islands and Sumatra. 
 
The Christmas Island flying-fox is currently not listed as threatened under the EPBC Act. 
 
The species Pteropus melanotus is listed as Vulnerable by the IUCN, with the comment that ‘if the 
Christmas Island population was found to be specifically distinct, it would be assessed as Critically 
Endangered’ (Hutson et al., 2008). 
 
The Christmas Island Expert Working Group has considered the Christmas Island Flying-fox’s 
conservation outlook is a cause for serious concern (Beeton et al., 2010). 
 
Of five endemic mammal taxa present at the time of the Island’s settlement (1890s), the flying-fox 
is the only native mammal now known to be extant (the persistence of the Christmas Island shrew 
is uncertain, with last record in 1985 (Schulz, 2004)). 
 

7. Relevant Biology/Ecology 

The Christmas Island flying-fox has a typical flying-fox life history, with animals being long-lived but 
having relatively low reproductive output. Females give birth to one young per year, typically in a 
relatively synchronised breeding season (most births in February: Tidemann, 1985; most birth 
between December and February: James et al., 2007). The gestation period is five months 
(Tidemann, 1985). The mating system is probably polygamous or promiscuous. In most flying-
foxes, females are three years old at first breeding, but some may breed in their second year 
(Martin and McIlwee, 2002). Tidemann (1985), however, found that for the Christmas Island flying-
fox, ‘females grow rapidly and can become pregnant when they are only six months old. By 
contrast, males are thought to take eighteen months to mature.’ In a recent assessment of the 
health status of Christmas Island flying-foxes, Hall et al. (2011) categorised the age status of 
captured flying-fox as either juvenile (<1 yr), sub-adult (1–3 yrs) or adult (>3 yrs). 
 
Christmas Island flying foxes have tight coloniality and synchronised breeding, with all breeding 
females and their dependent young localised in a few small areas during part of the year. There 
are only three known breeding colonies on Christmas Island (Director of National Parks, unpubl. 
data, 2012). 
 
Tidemann (1985) recorded a far higher proportion of mature females than mature males in his 
samples, and considered that this indicated a polygamous mating system, longer period to maturity 
in males than in females, and shorter life-span in males than females. 
 
Data from mostly captive grey-headed flying fox (P. poliocephalus) (Martin and McIlwee, 2002) 
provide an extrapolated generation length for Christmas Island flying-fox (P. melanotus natalis) of 
nine years. However, a long term banding study of wild grey-headed flying fox by Tidemann and 
Nelson (2011) reported mean age at death for wild grey-headed flying-foxes of 7.1 ± 3.9 years, and 
mean generation length (calculated using IUCN formulae, and based on mean life expectancy 
rather than longevity records) of 7.4 ± 3.76 years. However, Woinarski et al. (2012) provide a 
estimate of 6–12 years. This assessment will use a generation length of 9 years. 
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Most roosts are close to the coast, presumably for ease of take-off and access to updrafts 
(Tidemann, 1985). Foraging occurs in rainforests, gardens, and post-mine revegetation (where this 
contains trees and shrubs). Tidemann (1985) reported that ‘many bats were seen to fly great 
distances after gaining height above their roosts. In some cases they flew out of sight at least 5 km 
away.’ Home range size is not known, but given reported and probable movements, it is likely that 
bats move across the entire Island over the course of their daily, seasonal or annual foraging. 
 
Christmas Island flying-foxes eat a wide range of fruit and nectar from native and introduced plant 
species. James et al. (2007) tallied this at 35 species, including 18 introduced species. Some 
important sources include Barringtonia racemosa (flowers), Celtis timorensis (stinkwood (fruit)), 
Dysoxylum gaudichaudianum (flowers), Ficus macrocarpa (fruit), Inocarpus fagifer (Tahitian 
chestnut (fruit)), Macaranga tanarius (flowers), Maclura cochinchinensis (fruit), Planchonella nitida 
(fruit, flowers), Syzygium nervosum (flowers, fruit), Terminalia catappa (Indian almond (flowers, 
fruit)), Tristiropsis acutangula (flowers, fruit), Muntingia calabura (Jamaican cherry (fruit)), Cocos 
nucifera (coconut (flowers)), Mangifera spp. (mango (fruit)), Annona muricate (soursop (fruit)), and 
A. reticulata (custard apple (fruit)). James et al. (2007) also reported an observation of flying-foxes 
eating the leaves of an unknown native tree. Dietary patterns change seasonally, in response to 
the phenological patterning of individual plant species. Fruit availability is probably greatest in the 
wet season (December–March). 
 
Flying-foxes are recognised as playing a significant role in pollination and dispersal of plants with 
fleshy fruits. This role may be especially important on islands, where flying-foxes may be the only 
species/sub-species with this ecological function (Cox et al., 1991; Cox and Elmqvist, 2000). Such 
is the case for this sub-species on Christmas Island, where there are no other extant bats, the only 
other vertebrate frugivore is the Christmas Island imperial pigeon Ducula whartoni, and there are 
no other specialised vertebrate pollinators. Of concern is that island populations of flying foxes may 
cease to function as effective seed dispersers when their numbers decline (McConkey and Drake, 
2006). 

 
The Christmas Island Expert Working Group noted: ‘The significance of the endemic Christmas 
Island Flying-fox in maintaining key ecosystem processes in the rainforest of Christmas Island 
cannot be overestimated and this taxon remains an important ‘keystone’ species.’ (Beeton et al., 
2010). 
 

8. Description of Threats 

Tight coloniality and synchronised breeding may render the sub-species vulnerable, with all 
breeding females and their dependent young localised in a few small areas (i.e. three known 
breeding colonies on Christmas Island) during part of the year. Other flying-foxes are known to 
suffer massive synchronised losses of foetuses or recently-born young under some conditions of 
stress, unusual food shortages or heat spells (Martin and McIlwee, 2002). 
 
The low reproductive output renders the Christmas Island flying-fox (and other pteropodids) likely 
to be slow to recover from major mortality events. 
 

Phosphate mining 

Habitat loss: 
Phosphate mining has caused loss of about 25 percent of forest cover on Christmas Island 
incrementally since the 1890s. The areas left after mining are appreciably less suitable for this sub-
species than natural vegetation, so this factor can be considered to be an actual threat, but it is 
unlikely to have been the trigger or primary cause of the recent rapid decline, which has occurred 
across the sub-species’ range (rather than only in mined areas) (Director of National Parks, 
unpubl. data, 2012). 
 
Pollution: 
Tidemann (1985) reported that one camp (near Daniel Roux cave) was located beneath the 
phosphate drier, and that all vegetation in the camp area was covered in phosphate dust for much 
of the year. Phosphate dust may contain cadmium (but at unrecorded concentrations), which can 
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have lethal consequences for animal species, affecting particularly the liver (Burger, 2008). It is 
possible that roosting flying-foxes may have ingested cadmium through licking of ‘dust’-covered fur 
or consuming dust-covered pollen and/or fruit. This camp is no longer used (James et al., 2007). 
Similarly, a major breeding colony of the Christmas Island frigatebird in the same location was also 
abandoned, most likely because of habitat deterioration due to dust (Stokes, 1988; James, 2003). 
 
Hall et al. (2011) found cadmium levels of 0.69 mg/kg in their only sample of Christmas Island 
flying-fox liver, and stated that ‘ongoing toxicological testing is warranted to monitor environmental 
exposure of this sub-species to potential toxins’. This single value is notably higher than the range 
of values (0.06–0.48 mg/kg for liver) reported for a wide range of wild and laboratory mammals 
(including rodents, deer and rabbits) sampled by Kramarova et al. (2005). Kramarova et al. (2005) 
noted that ‘Ingestion of even trace quantities of cadmium can affect not only the physiology and 
health of individual organisms, but also the demographics and the distribution of species’. However 
the reported value is well under toxic threshold (e.g. 100 mg/kg in kidney: Larison et al., 2000). 
 
The drier has been modified over the last decade to reduce the amount of fugitive dust (Hill and 
Dunn, 2004). 
 
Reduction of preferred food sources 

Some previously preferred food sources may have been reduced in recent years. James et al. 
(2007) note that management has reduced the abundance of the introduced umbrella tree 
Schefflera actinophylla, and post-mine rehabilitation no longer uses the exotic Jamaican cherry, 
and that its abundance along roadsides had been reduced. The diet of the Christmas Island flying-
fox now includes a considerable proportion of fruits and nectar from introduced species. It is 
possible that such food sources provide less nutrition than the native species that they have 
replaced (as has been reported for Pacific Island flying-foxes: Nelson et al., 2000), but there is no 
primary evidence for this for the Christmas Island flying-fox. Alternatively, the reduction in 
introduced fruiting trees may have resulted in a reduction of food resources for the Christmas 
Island flying-fox that is yet to be compensated for by rainforest regeneration. 
 
Predation 
Predation may be a major threat to this sub-species, particularly by feral cats. Tidemann et al. 
(1994) reported that Christmas Island flying-foxes were present in 10 percent of a large sample of 
cat guts, although lower proportions have been recorded in subsequent studies of cat diet on the 
Island (van der Lee, 1997; Corbett et al., 2003; Algar et al., 2011). Assuming that prey items may 
remain in cat guts for three days, and that the population of cats on Christmas Island is at least 
1000 individuals (probably conservative given about 150 domestic cats, and the high abundance 
(no./km of transect) of feral cats reported: Algar et al., 2011), the Tidemann et al. (1994) incidence 
of flying-foxes translates as an annual mortality of at least 1200 flying-foxes. This is clearly 
unsustainable for a flying-fox population now estimated at about 1500 individuals (James et al., 
2007). This suggests that the predation rate detected by Tidemann et al. (1994) may have been 
unrepresentative, that the number of feral cats is substantially fewer than 1000 individuals, and/or 
that the recently-observed decline in flying-foxes was largely driven by a period of exceptional 
predation pressure by cats, and/or that the recently recorded decreased incidence of flying-foxes in 
cat prey items is because of real reduction in the abundance of flying-foxes. 
 
James et al. (2007) considered a range of other predators, including native (including frigate-birds 
Fregata spp., nankeen kestrel Falco cenchroides and Christmas Island goshawk Accipiter 
hiogaster natalis) and introduced species (notably the wolf snake Lycodon aulicus capucinus), but 
concluded that these were unlikely to be major threats to the flying-fox. It was noted that the timing 
of the observed decline of the flying-fox corresponded (loosely) with the arrival and increase of the 
kestrel and wolf snake (e.g. Smith, 1988). 
 
The giant centipede (Scolopendra subtenipes), another introduced predator with a venomous bite, 
may be a threat to roosting fly-foxes but evidence is lacking (Beeton et al., 2010). 
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Yellow Crazy Ant 

The Christmas Island flying-fox may have suffered a reduction in habitat suitability and/or food 
availability, due to the broad-scale environmental change associated with the development of 
super-colonies of invasive yellow crazy ants (Anoplolepis gracilipes). 
 
Yellow crazy ant is one of the most widespread, abundant, and damaging of invasive ants (Holway 
et al., 2002). It has invaded continents and islands across the Tropics (Haines et al., 1994) 
including Christmas Island. Yellow crazy ant reached Christmas Island over 70 years ago, and for 
decades persisted at extremely low population densities with no obvious impact on the island’s 
native biota. However, from 1989 onwards, the species started to form expansive and polygynous 
(multiple-queened) supercolonies in which worker ants occur at extremely high densities (1000s 
ants/m2). By 2001, yellow crazy ant supercolonies covered c. 25 km2, approximately one-quarter of 
all island rainforest (O’Dowd et al., 2003). 
 
Yellow crazy ant supercolonies have had severe impacts on island fauna, and indirectly, island 
vegetation. Between 2000 and 2003 it was estimated that 10–15 million red crabs, or one-quarter 
to one-third of the entire population, had been killed by this invasive ant (P. Green, unpubl. data, 
cited in O’Dowd et al., 2003). 
 
The Christmas Island Biodiversity Monitoring Plan (C.I. BMP, 2008) states ‘Some of the most 
dramatic environmental impacts [of the yellow crazy ant] have been: 

 depletion of the extremely abundant land crabs, which leads to changes in leaf litter build-up, 
seedling recruitment and weed establishment 

 farming [by crazy ants] of scale [insects] which leads to weakening of trees, spread of sooty 
mould, and some die-back 

 collapse of insect populations in the forest 

  

 extermination of native reptiles (O’Dowd et al., 2003; Abbott, 2004) 

 displacement of some birds including the emerald dove (O’Dowd et al., 1999; Davis, 2002; 
Abbott, 2004).’ 

 
The farming of scale insects has particularly affected some tree species (notably the Tahitian 
chestnut Inocarpus fagifer) (Green et al., 2001). This species was listed by Andrews (1900) as one 
of two native trees whose fruit was particularly favoured by flying-foxes. The extent to which such 
resulting floristic change may be detrimental (or beneficial) to flying-foxes is not known. 
 
In addition, flying-foxes may be directly disturbed by (the partly arboreal) yellow crazy ants when 
roosting. 
 
An extensive control program that started in 2000 has involved aerial and hand baiting using baits 
laced with the poison Fipronil. Aerial baiting in 2002 destroyed 99.4 percent of the yellow crazy ant 
population (Green et al., 2004) and forestalled a looming ecological disaster (C.I. BMP, 2008). 
However, by 2009 over 800 hectares of the island was again covered by super colonies. A second 
Fipronil aerial baiting program was undertaken in September/October 2009, resulting in over a 98 
percent reduction at sites that were baited (Weeks and McColl, 2011). 
 
James et al. (2007) noted poisoning by the insecticide Fipronil as a potential cause of decline in 
Christmas Island flying fox, but assessed it as of ‘low plausibility’, especially given that the decline 
of the flying fox appears to have preceded the use of Fipronil in the aerial baiting program for 
yellow crazy ants of 2002. 
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Past Hunting 

As with most other island-endemic flying-foxes, the Christmas Island flying-fox has suffered 
considerable human predation since the Island’s settlement around 1890. Tidemann (1985) sought 
to quantify the hunting pressure during his 1984 study, but obtained little information. He concluded 
that ‘catches of 200 at a time may not be uncommon. But it is unknown how frequently hunting is 
indulged in nor by how many. It seems likely that it is only an occasional event for most people, 
although bats are sometimes procured for sale at the local market.’ It is plausible that ‘not 
uncommon’ episodes of ‘catches of 200’ may well have had a substantial impact on a sub-species 
with a total population size of about 6000 individuals and a low reproductive output (e.g. Martin and 
McIlwee, 2002), and hunting pressure has been a major factor in the decline of island flying-foxes 
in the Pacific and Indian Oceans (e.g. Cheke and Dahl, 1981). Hunting of Christmas Island flying-
fox is now illegal, and there is no evidence of hunting occurring today. 
 
Storm and Cyclone Events 

Corbett et al. (2003) considered that the major population reduction observed between Tidemann’s 
(1984) study and the next assessment of their status (in 2002) was due to catastrophic loss 
associated with a major storm on 26 March 1988. Their speculation follows: ‘When the cyclonic 
winds struck at about 0200h, the strong wind swept many bats to sea, to the east of the island. All 
would have had to maintain flight in strong wind for about 4h until dawn before they could see 
properly. Those still in sight of the island may have made it back, those further away would have 
had great difficulty orientating to the island especially given its relatively small size. It is highly likely 
that most of the stranded individuals would have become exhausted and dropped into the sea and 
drowned. It is also possible that many flying foxes died from starvation in the days following the 
cyclone because food sources had been stripped from trees’. Christmas Island was also affected 
by Cyclone Rosie in 2008 (Hennicke and Flachsbarth, 2009). Such intense cyclone events are 
known to have led to catastrophic population losses of other island flying-fox species, including in 
the Pacific and Indian Oceans (e.g. Pierson et al., 1996). 
 
Introduction of disease 

Island populations may be particularly prone to the impacts of newly-arrived disease, and a range 
of diseases are of increasing recent profile in Australian mainland flying-foxes. Limited sampling of 
Christmas Island flying-foxes has been conducted (Tidemann, 1985; Hall et al., 2011). Hall et al. 
(2011) recorded coccidia1 in 4 of 16 faecal samples, and a single incidence of ‘Ascarid2-like ova’. 
They state ‘This result is very interesting, as internal parasites from this [sub-]species have not 
been reported before despite Tidemann performing thorough examinations of the gut of over 100 
individuals [in 1984].’ ‘Infection with this parasite rarely causes clinical disease in adult Pteropus 
bats, however upper airway obstruction, ill thrift demeanour and morbidity have been recorded in 
grey-headed flying-fox and variable flying-fox pups.’ Hall et al. (2011) also reported that the levels 
of alkaline phosphatase, amylase and lipase were considerably higher, and urea (blood urea 
nitrogen) considerably lower, in their samples (N=28) of Christmas Island flying-fox compared to 
six other flying-fox species for which this information was available. These parameters are 
consistent with some reduced functionality of liver or pancreas. Tests showed no sign of Hendra 
virus in the sub-species. 
  

                                                 
1
 coccidia – individuals of various types of parasitic protozoans (motile, single-celled organisms) that infect the gastro-

intestinal tract and cause the disease coccidiosis. Coccidiosis can affect a wide variety of vertebrate animals, but is 

mainly found in mammals. 

 
2
 Ova of roundworm (Ascaris lumbricoides, A. suum). Roundworm are parasitic nematode worms that infest the lungs 

(larvae) and intestine (adults) of mammals, causing the condition ascariasis. A. lumbricoides typically infects humans 

and is very common in human populations in tropical and sub-tropical areas that have poor sanitation. A. suum mainly 

affects pigs. 
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9. Decline 

Andrews (1900) noted the Christmas Island flying-fox was ‘very common all over the island, and at 
the settlement causes great destruction of fruit … When the wild fruits are ripe comparatively few 
of these bats visit the gardens, but great numbers may be seen feeding in the forest.’ Similarly, 
Gibson-Hill (1947) noted that the Christmas Island flying-fox was ‘flourishing’, and ‘even a nuisance 
as it fed freely on the papayas’. 
 
By the time Tidemann (1985) conducted a detailed study of the sub-species in 1984 however, 
long-term residents considered that the sub-species had declined and suggested the decline was 
due to rainforest clearing. In September 1984, Tidemann counted 3500 bats at all the then known 
colonies (three maternity colonies and two other camps), estimated that a further 2500 bats were 
thought to be roosting singly or in small groups (with this estimate largely based on many bats 
seen roosting in small groups along the northern coastline), and hence concluded that the 
population then was 6000 individuals. 
 
James et al. (2007) noted that ‘No survey work was carried out on P. natalis during the 1990s. 
However, anecdotal evidence collected from long-term residents of the island suggested that 
dramatic population declines occurred during the mid 1990s’ (Orchard, 2006) and ‘By 2000 there 
was a common belief amongst residents and regular visitors to the island that the flying-foxes had 
declined over the previous decade or so’. 
 
The next quantitative assessment of its status was in 2002, as part of an environmental impact 
assessment in 2002: Corbett et al. (2003) sampled extensively across the Island, but recorded a 
maximum of 30 individual flying-foxes, and concluded that the total population was ‘probably in the 
order of 500–1,000 individuals’. 
 
The most recent account of the sub-species’ status was through a series of intensive studies and 
regular monitoring in the period 2004–07 (reported in Orchard 2006 and James et al. 2007). On the 
basis of these counts, Orchard (2006) estimated that the ‘current population levels are low, 
possibly as few as 500 individuals.’ James et al. (2007) considered that the total population in 2006 
was ‘between 1,500 and 2,000, but probably closer to 1,500.’ This estimate was much influenced 
by a single count of 1,381 individuals in September 2006 which substantially exceeded other 
counts. ‘All other counts between December 2005 and August 2006 provided estimates of no more 
than 500 bats in the known camps and a population estimate of 500–1,000 individuals.’ (James et 
al., 2007). 
 
In addition to these counts, Hall et al. (2011) reported ground counts of 12 bats [with ‘more bats 
audible but not seen’] at Hosnies Spring (July 2010), 19 (exit count at Margaret Knoll of bats from 
Hosnies Spring) in July 2010, 4 at the Golf Course roost in July 2010, <10 flying and foraging 
around Flying Fish Cove (August 2010) and 11 roosting at Ethel Beach in August 2010. Hall et al. 
(2011) noted that ‘Observations at Hosnies Springs, Ethel Beach and the Golf Course revealed 
fewer flying foxes than reports of previous observations conveyed to us.’ 
 
A summary interpretation of these few and intermittent markers of historic trends is that the 
Christmas Island flying-fox declined more or less continuously from the 1890s settlement (when 
‘very common all over the island’) to 1984 (when Tidemann (1985) estimated the population at 
6000, then declined sharply between then and the next near-comprehensive assessment of its 
status in 2006 (James et al. 2007). The decline over that 22 year period is about 75 percent 
(i.e. 6000 to 1500 individuals), which can be extrapolated to a decline of >80 percent over the 
3-generation period 1981–2011. 
 
Estimating numbers of flying-foxes in any given population is a difficult task; experienced wildlife 
surveyors and standardised methods are important. Unusually high counts for Christmas Island 
flying-fox were recorded from a small number of samples around September 2007, particularly 
from exit counts at McMicken Point. The count on 26 September 2007 exceeds by about 
1000 individuals all other counts from the same site. This count affected the previous assessment 
of the conservation status of this sub-species (of 2007–2008), as it suggested the population had 
stabilised or begun to increase. The information was reported as ‘Subsequent unpublished data 
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from Parks Australia indicate that around 2300 bats were counted in September 2007 (Parks 
Australia, 2007b, unpubl. data). This did not include a ground count from an as yet unidentified 
camp site suspected to exist near Murray Hill. Parks Australia has also made no firm estimate of 
the number of bats outside known camps, but estimates the total number including dispersed 
individuals could now be around 4,000 (TSSC, 2008). This count is now considered to be an 
erroneous outlier. Other counts and estimates made in 2006 and 2012 (James et al. 2007; 
Woinarski et al., 2012) have consistently estimated much lower numbers, a much smaller 
population size, and ongoing decline. 
 
Specifically, another population estimate was carried out in June–July 2012 (Woinarski et al., 
2012), using the same sites and sampling protocols that James et al (2007) used in 2006. In 2006, 
flying-foxes were recorded from 51 of the 107 sites (48 percent of sites) [with flying-foxes recorded 
from a total of 82 of the 428 censuses (=107 sites sampled 4 times each)], with a mean abundance 
index of 0.77. In 2012, flying-foxes were recorded from 35 of the same 107 sampled sites (33 
percent) [=50 of the 428 censuses], with a mean abundance index of 0.47. The statistically 
significant decline in abundance index was 35–39 percent over this 6–year interval. This provides 
the first robust assessment of population trends, and unequivocally demonstrates a marked 
population decline over a relatively short time period. 
 
Woinarski et al. (2012) state: ‘The rate of decline reported here (35–39%) over the 6-year period 
2006 to 2012 represents a continuation and acceleration of rates reported (66–75%) over the 22-
year period 1984 to 2006 (based on less robust sampling), and hence indicates that the factor(s) 
causing this decline have been unabated over this nearly 30-year period.’ 
 

10. Public Consultation 

In accordance with the statutory obligation, the nomination was made available for public comment 
for at least 30 business days between December 2012 and January 2013. Any comments received 
that are relevant to the survival of the species have been considered by the Committee. 
 

11. How judged by the Committee in relation to the criteria of the EPBC Act and 
Regulations 

The Committee judges that the sub-species is eligible for listing as critically endangered under 
the EPBC Act. The assessment against the criteria is as follows: 
 
Criterion 1: It has undergone, is suspected to have undergone or is likely to undergo in 

the immediate future a very severe, severe or substantial reduction in 
numbers 

For this Criterion to be met, the population size of this species/sub-species must have been 
observed, estimated, inferred or suspected to have declined by at least 30 percent over the last 27 
years (three generations of the species/sub-species), with this threshold value linked specifically in 
the Act to threats that may not have ceased or may not be reversible. 
 
Historical evidence shows the Christmas Island flying-fox was once very abundant on Christmas 
Island (Andrews, 1900; Gibson-Hill, 1947). 
 
In 1984, Tidemann (1985) carried out a census and concluded that the population then was 6000 
individuals, and recorded anecdotal evidence of decline in previous decades. 
 
In 2006, James et al. (2007) carried out another census and concluded the total population was 
‘between 1,500 and 2,000, but probably closer to 1,500’ with the caveat that this estimate was 
much influenced by a single count of 1,381 individuals. This count substantially exceeded their 
other counts which provided a population estimate of 500–1,000 individuals.’ 
 
A partial census in 2007 appears to have provided an erroneously high estimate (TSSC, 2008). 
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Another census was carried out in June–July 2012 (Woinarski et al., 2012), using the same sites 
and sampling protocols that James et al (2007) used in 2006. The significant decline in abundance 
index was 35–39 percent over this six–year interval. Woinarski et al. (2012) state: ‘The rate of 
decline reported here (35–39%) over the 6-year period 2006 to 2012 represents a continuation and 
acceleration of rates reported (66–75%) over the 22-year period 1984 to 2006 (based on less 
robust sampling), and hence indicates that the factor(s) causing this decline have been unabated 
over this nearly 30-year period.’ Woinarski (pers. comm., 2012) estimated that the current 
population is approximately 1000 individuals, with a range of between 1200 and 800. Using the 
same survey results James (pers. comm., 2012) estimated the population to be between 1340 and 
1005 individuals. This represents a decline over three generations of around 80 percent or more. 
 
The Committee considers that the sub-species has undergone a very severe reduction in numbers 
over three generation lengths (27 years for this assessment), equivalent to at least 80 percent and 
the reduction has not ceased, the cause has not ceased and is not understood. Therefore, the sub-
species has been demonstrated to have met the relevant elements of Criterion 1 to make it 
eligible for listing as critically endangered. 
 
Criterion 2: Its geographic distribution is precarious for the survival of the species/sub-

species and is very restricted, restricted or limited 

For this Criterion to be met, the current extent of occurrence of the species/sub-species is 
expected to be limited to less than 20,000 km2, and/or the area of occupancy limited to less than 
2000 km2 and: its geographic distribution must be precarious for its survival based on any two of 
the following: (a) severe fragmentation or occurrence at limited locations, (b) continuing decline 
observed, inferred or projected based on the degree of threat operating on the species/sub-
species, (c) extreme fluctuation in extent of occurrence, area of occupancy, number of locations or 
subpopulations, number of mature individuals. 
 
The Christmas Island flying-fox, while roosting in specific sites, is known to forage over the whole 
island (Tidemann, 1985; James et al., 2007). The area of Christmas Island is 135 km2 (C.I. BMP, 
2008) thus, the extent of occurrence of the Christmas Island flying fox is 135 km2, which is judged 
to be a restricted geographic distribution. While the sub-species has demonstrated continuing 
observed and projected decline (i.e. Woinarski et al., 2012), the geographic distribution of the sub-
species is not considered to have a precarious geographic distribution because it has not also had 
extreme fluctuation in distribution, number of locations or number of individuals, nor is its 
geographic distribution severely fragmented or limited. Therefore, as the sub-species has not been 
demonstrated to have met the required elements of Criterion 2, it is not eligible for listing in any 
category under this criterion. 
 
Criterion 3: The estimated total number of mature individuals is limited to a particular 

degree; and either 

(a) evidence suggests that the number will continue to decline at a particular 
rate; or 

(b) the number is likely to continue to decline and its geographic distribution 
is precarious for its survival 

For this Criterion to be met, the estimated number of mature individuals of this species/sub-species 
must be less than 10 000, and its rate of continuing decline is at least 10 percent in three 
generations, or there is a continued decline and its geographic distribution is precarious, having 
regard to the degree of threat operating on the species/sub-species. 
 
James et al. (2007) estimated a population of 1500 individuals in 2006. Woinarski et al. (2012) 
estimated the population had further declined by 35–39 percent in 2012. The estimated total 
number of mature individuals of Christmas Island flying fox is currently less than 1340 mature 
individuals (James pers. comm., 2012), and may be as few as 800 individuals (Woinarski pers. 
comm., 2012), which the Committee considers to be low. 
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Woinarski et al. (2012) report the sub-species had declined by 35–39 percent over a 6-year period 
(2006–2012), which is less than one generation length (9 years for this assessment) and is 
considered by the Committee to be very high. James (pers. comm., 2012) notes that the trends of 
decline are likely to continue unabated. The Committee notes that the causes of this decline may 
not have ceased, are not well understood, and may not be reversible, and therefore this rate of 
decline may continue. 
 
The Committee considers that the estimated total number of mature individuals of the sub-species 
is low and that evidence suggests that the number will continue to decline at a very high rate. 
Therefore, the sub-species has been demonstrated to have met the relevant elements of Criterion 
3 to make it eligible for listing as endangered. 
 
Criterion 4: The estimated total number of mature individuals is extremely low, very low or 

low 

For this Criterion to be met, the estimated total number of mature individuals of this species/sub-
species must be less than 1000. 
 
James et al. (2007) estimated a population of 1500 individuals in 2006. 
 
Woinarski et al. (2012) estimated the population had further declined by 35–39 percent in 2012. 
Woinarski (pers. comm., 2012) provided an estimate of number of individuals in 2012 of 1000 with 
a high degree of confidence between 800 and 1200, while James (pers. comm., 2012), provided 
estimates of 1005 and 1340. 
 
The Committee considers that the estimated total number of mature individuals of the sub-species 
is close to low or low. Therefore, the sub-species has been demonstrated to have met the relevant 
element of Criterion 4 to make it eligible for listing as vulnerable. 
 
Criterion 5: Probability of extinction in the wild that is at least 

(a) 50% in the immediate future; or 

(b) 20% in the near future; or 

(c) 10% in the medium-term future 

For this Criterion to be met, the probability of extinction of this species/sub-species in the wild must 
be at least 10 percent in the medium-term future (within 100 years). 
 
The Committee notes the very high rate of decline in the Christmas Island flying fox, and that the 
causes of this decline may not have ceased, are not well understood, may not be reversible, and 
that this rate of decline may continue. However, there are no quantitative modelling on extinction 
probability for this sub-species. Therefore, as the sub-species has not been demonstrated to have 
met the required elements of Criterion 5, it is not eligible for listing in any category under this 
criterion. 
 

12. Conservation Status Conclusion 

Pteropus melanotus natalis (Christmas Island flying fox) was nominated for inclusion in the list of 
threatened species referred to in section 178 of the EPBC Act. The nominator suggested listing in 
the endangered category of the list.  
 
The Committee accepts that the sub-species has undergone a very severe reduction in numbers 
over three generation lengths (27 years for this assessment), equivalent to at least 80 percent. 
Therefore, the sub-species has been demonstrated to have met sufficient elements of Criterion 1 
to make it eligible for listing as critically endangered. 
 
The Committee accepts that there are less than 2500 mature individuals in the population which is 
judged by the Committee to be low, and that the sub-species had undergone a decline of 35–39 
percent in less than one generation length (9 years for this assessment) which is judged by the 
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Committee as high. The Committee judges the sub-species to at least be eligible for listing as 
endangered under Criterion 3. 
 
The Committee accepts the number of mature individuals is likely to be around 1000. The 
Committee judges the sub-species to be eligible for listing as vulnerable under Criterion 4. 
 
The highest category for which the sub-species is eligible to be listed is critically endangered. 
 

13. Recovery Plan 

There should be a recovery plan for this sub-species as stopping decline and supporting recovery 
will involve a complex set of recovery actions requiring a high level of planning and coordination. 
Parks Australia, on behalf of the Department of Sustainability, Environment, Water, Population and 
Communities, is in the process of finalising a whole-of-island recovery plan. 
 

14. Priority Conservation Actions 

Research Priorities 

Research priorities that would inform future local priority actions include: 

 Support and enhance existing monitoring programs. 

 More precisely assess population size, distribution, ecological requirements and the relative 
impacts of threatening processes, particularly predation, competition and habitat alteration 
by invasive animal species 

 Undertake survey work in suitable habitat and potential habitat to locate any additional 
populations/occurrences/remnants 

 Investigate the potential threat and risks of chemicals and toxins, particularly cadmium. 

 Seek opportunities to undertake recovery actions in an experimental manner that can yield 
scientific insights into threats and the sub-species’ conservation situation 

 Reassess trigger points/thresholds for commencement of captive breeding of the sub-
species 

 Investigate the precise taxonomic relationship between the Christmas Island flying-fox 
(Pteropus melanotus natalis) and other sub-species in the Pteropus melanotus species 
complex, using appropriate methodologies including DNA marker analysis 

 Investigate additional methods for controlling yellow crazy ant 

 Investigate for pathogens possibly affecting the sub-species, including cat-transmitted 
pathogens. 

 
Priority Actions 

The following local priority recovery and threat abatement actions can be done to support the 
recovery of Christmas Island flying-fox. 

Invasive Animal Species 

 Continue to ground bait and aerially bait yellow crazy ants with Fipronil bait, to prevent 
formation of super-colonies 

 Control and reduce the impact, in order of priority, of feral cats, feral rats and wolf-snakes 

 Investigate impacts of the giant centipede on the Christmas Island flying-fox and control 
measures for the giant centipede  

 Improve biosecurity on Christmas Island to maintain effective quarantine against the 
introduction of diseases, parasites, pathogens and invasive species. This includes rapidly 
controlling pests that may enter the island and assessing the risk of threat. 
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Habitat Loss, Disturbance and Modification 

 Monitor known populations to identify key threats. 

 Monitor the progress of recovery, including the effectiveness of management actions and 
the need to adapt them if necessary. 

 Rehabilitate former mining areas. 
 
This list does not necessarily encompass all actions that may be of benefit to Christmas Island 
flying-fox, but highlights those that are considered to be of highest priority at the time of preparing 
the Approved Conservation Advice. 
 
Existing Plans/Management Prescriptions that are Relevant to the Species 
 

 Christmas Island National Park Management Plan (Director of National Parks, 2012b) 

 Threat abatement plan to reduce the impacts of tramp ants on biodiversity in Australia and its 
territories (DEH, 2006) 

 Threat abatement plan for predation by feral cats (DEWHA, 2008) 

 Proposed management plan for cats and rats on Christmas Island (Algar and Johnson, 2010) 

 Threat abatement plan to reduce the impacts of exotic rodents on biodiversity on Australian 
offshore islands of less than 100 000 hectares (DEWHA, 2009) 

 

15. 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 critically endangered category: 

 
Pteropus melanotus natalis 

 
(ii) The Committee recommends that there should be a recovery plan for this sub-species. 
 
 
 
 
Threatened Species Scientific Committee 
 
6 March 2013 
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