Appendix L Species Conservation Advice




Approved Conservation Advice for
Rostratula australis (Australian painted snipe)

(s266B of the Environment Protection and Biodiversity Conservation Act 1999)

This Conservation Advice has been developed based on the best available information
at the time this Conservation Advice was approved; this includes existing plans, records
or management prescriptions for this species.

Description

Rostratula australis (Australian painted shipe), Family Rostratulidae, is a stocky wading bird
approximately 240—-300 mm in length, with a wingspan of 500-540 mm and weighing
125-130 g (Birds Australia, 2012). The adult female is more colourful and larger than the
male. It has a chocolate-brown head with chestnut patch in the nape, a comma-shaped white
marking around the eye and metallic green back and wings, densely barred olive and black
(Rogers pers. comm., 2012). A diagnostic white ‘harness marking’ runs from the mantle onto
the breast (Rogers pers. comm., 2012). It has a brown eye, white belly, bluish-green legs
and long pink-orange bill darkening towards the tip (Reader’s Digest, 1997). The male is
smaller than the female and has a duller head pattern (Rogers pers. comm., 2012). It has a
mottled grey-brown head and neck, with buff stripe down the centre of the crown and through
the eyes. Wings and back are barred black, buff and white, and the breast has a broad black
band (Reader’s Digest, 1997). There is no seasonal variation in the plumage of the
Australian painted snipe. The juvenile is separable though very similar to the adult male
(Marchant and Higgins, 2003).

Conservation Status

The Australian painted snipe is listed as endangered under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act). This species is eligible for listing as
endangered as it is inferred to have undergone a severe decline in the number of mature
individuals in excess of 50% over the last three generations (~26 years) associated with
wetland loss and degradation (TSSC, 2012).

The Australian painted snipe is also listed as a marine species (as Rostratula benghalensis)
and a migratory species (under the China-Australia Migratory Bird Agreement as Rostratula
benghalensis) under the EPBC Act.

The species is listed as threatened under various state and territory lists and legislation:

State List/legislation Listing status | Listed name
Nature Conservation (Wildlife) .
Queensland Regulations 2006 vulnerable Rostratula australis
New South Threatened Species Conservation Act Rostratula .
endangered benghalensis
Wales 1995 .
australis
S Flora and Fauna Guarantee Act 1988 — :
Victoria Threatened List — October 2010 threatened Rostratula australis
South . National Parks and Wildlife Act 1972 vulnerable Rostratula .
Australia benghalensis
Wildlife Conservation (Specially rare or likely to Rostratula
Western Protected Fauna) Notice 2010(2) become extinct .
Australia — _ benghe}lenss
Threatened and Priority Fauna ranking vulnerable australis
: I . Rostratula
Nort_hern Territory Parks and Wildlife Conservation vulnerable benghalensis
Territory Act 2000 australis




Cultural Significance
The Australian painted snipe is not known to be culturally significant.
Distribution and Habitat

The Australian painted snipe occurs in shallow freshwater (occasionally brackish) wetlands,
both ephemeral and permanent, such as lakes, swamps, claypans, inundated or waterlogged
grassland/saltmarsh, dams, rice crops, sewage farms and bore drains, generally with a good
cover of grasses, rushes and reeds, low scrub, Muehlenbeckia spp. (lignum), open timber or
samphire (Reader’s Digest, 1997; Marchant and Higgins, 2003). It has been recorded at
wetlands in all states and territories (Barrett et al, 2003; Blakers et al., 1984) and is most
common in eastern Australia.

Important areas for this species in the past have included the Murray-Darling Basin
(particularly the Riverina of Victoria and New South Wales), Queensland Channel Country,
Fitzroy Basin of Central Queensland, south-eastern South Australia and adjacent parts of
Victoria (Rogers et al., 2005). Records published over the past twenty years provide
evidence for Australian painted snipe occurring more widely and frequently in the remote arid
and tropical regions of Australia than was previously thought (Hassell and Rogers, 2002;
Jaensch 2003a, 2003b; Jaensch et al., 2004; Black et al., 2010).

The Australian painted snipe is inferred to have undergone a severe decline in the number of
mature individuals since the 1950s (Garnett and Crowley, 2000; Lane and Rogers, 2000;
Rogers et al., 2005; Garnett et al., 2011; BirdLife Australia, 2012) and specifically over the
last three generations (~26 years) due to the loss and degradation of its wetland habitat
(Rogers et al., 2005). There has been an increase in the number of sightings in 2010-11
associated with increased rainfall; however, this must be considered within the context of
overall, long-term population decline (Jaensch pers. comm., 2012; BirdLife Australia, pers.
comm., 2012; Rogers pers. comm., 2012). It is estimated that the species’ current population
is 2500 mature individuals (Garnett et al., 2011, BirdLife Australia, pers. comm., 2012).

The species is widespread and is not considered to have a limited geographic distribution. Its
current extent of occurrence estimated to be 7,100,000 km? and stable (Garnett et al., 2011).
The species’ area of occupancy was estimated by Garnett et al. (2011) to be 2000 km? and
decreasing; however, given the exceptional rainfall of 2010-11 this figure is currently
assumed to be higher. The Australian painted snipe occurs within many Natural Resource
Management (NRM) Regions and Interim Biogeographic Regionalisation for Australia (IBRA)
Bioregions across Australia.

The distribution of this species overlaps with a number of EPBC Act-listed threatened
ecological communities, including Seasonal Herbaceous Wetlands (Freshwater) of the
Temperate Lowland Plains and Upland Wetlands of the New England Tablelands and the
Monaro Plateau.

The Department of Sustainability, Environment, Water, Population and Communities has
prepared survey guidelines for Australia’s threatened birds (Commonwealth of Australia,
2010). These survey guidelines are intended to provide guidance for stakeholders on the
effort and methods considered appropriate when conducting a presence/absence survey for
listed threatened species.

Threats

The main identified threat to the Australian painted snipe is the loss and degradation of
wetlands, through drainage and the diversion of water for agriculture and reservoirs (Lane
and Rogers 2000; Garnett et al., 2011). Rogers et al. (2005) state that the loss of breeding
habitat in the Murray-Darling Basin has occurred through: (1) the reduced frequency of



flooding in previously suitable habitat, exacerbated by a loss of fresh water to irrigation and
other diversions; (2) water levels being stabilised in remaining wetlands so that water
becomes too deep, or continuous reed beds develop; and (3) changes to vegetation through
increased cropping, and possibly through altered fire regimes at some sites. These
hydrological changes have occurred in parallel with an extended period of drought in
Australia (BoM, 2010) and these conditions have intensified the impacts of wetland
degradation and water diversion in the Murray-Darling Basin.

Grazing and the associated trampling of wetland vegetation/nests, nutrient enrichment and
disturbance to substrate by livestock may threaten the Australian painted snipe in certain
regions, particularly where grazing is concentrated around wetlands during dry seasons
(Johnstone and Storr, 1998; Rogers et al., 2005; Jaensch pers. comm., 2012).

Reduced rainfall and runoff in the Murray-Darling Basin associated with climate change
(CSIRO 2008, 2011) may threaten the Australian painted snipe in the future. The species is
strongly affected by seasonal conditions and appears to depend on the Murray-Darling Basin
for breeding; as such, these conditions could have a significant impact on the species if
combined with other known and potential threats.

Predation by feral animals (e.g. nest predation by foxes (Vulpes vulpes) or cats (Felis catus))
may be a threat to the Australian painted snipe, however there is no evidence for this.
Additional potential threats include coastal port and infrastructure development, shale oil
mining near autumn-winter sites for this species on the central Queensland coast (Houston
and Black, pers. comm., 2012) and the replacement of native wetland vegetation by invasive
weeds (Rogers et al., 2005). The impacts of fire on the Australian painted snipe are
unknown, but may have either a positive or negative influence (Rogers et al., 2005).

Research Priorities

Research priorities that would inform future regional and local priority actions include:

e Support and enhance existing programs for the Australian painted snipe that are
managed by BirdLife Australia.

e Continue to monitor the species to more precisely assess population size, distribution
and the relative impacts of threatening processes.

¢ Identify and describe the ecological and hydrological character of sites that are
suitable for the Australian painted snipe, particularly those known to be used by the
species for breeding.

e Investigate potential food resources for the species and monitor changes to the
abundance and diversity of these resources (e.g. invertebrates).

o Directly monitor the breeding and non-breeding behaviour of the Australian painted
snipe with the use of radio transmitters and/or tagging methods.

Regional Priority Actions

The following regional priority recovery and threat abatement actions can be done to support
the recovery of the Australian painted snipe.

Habitat Loss, Disturbance and Modification

e Develop management guidelines for breeding and non-breeding habitat.

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

o Ensure there is no disturbance in areas where the species is known to breed,
excluding necessary actions to manage the conservation of the species.

e Control access routes to suitably constrain public access to existing and future
breeding sites on public land.

e Suitably control and manage access on private land and other land tenure.




Minimise adverse impacts from land use at known sites.

Manage any changes to hydrology that may result in changes to water table levels,
run-off, salinity, algal blooms, sedimentation or pollution.

Manage any disruptions to water flows.

Investigate formal conservation arrangements, management agreements and
covenants on private land, and for crown and private land investigate/secure inclusion
in reserve tenure if possible.

Manage any other known, potential or emerging threats including inappropriate fire
regimes and coastal port/infrastructure development.

Invasive Weeds

Implement the Parkinsonia (Parkinsonia aculeata) Strategic Plan (Commonwealth of
Australia, 2000) for the control of this species within the range of the Australian
painted snipe.

Identify and remove weeds in wetland areas that could become a threat to the
Australian painted snipe, using appropriate methods.

Ensure chemicals or other mechanisms used to eradicate weeds do not have a
significant adverse impact on the Australian painted snipe.

Trampling, Browsing or Grazing

Develop and implement a stock management plan for roadside verges and travelling
stock routes which include swamps, marshes or wetlands.

If livestock grazing occurs in known Australian painted snips habitats, ensure land
owners/managers use an appropriate management regime and density that does not
detrimentally affect Australian painted snipe nesting.

If appropriate, manage total grazing pressure at important breeding sites through
exclusion fencing or other barriers.

Animal Predation or Competition

Implement the national threat abatement plans for the European red fox (DEWHA,
2008a) and feral cats (DEWHA, 2008b) to control the adverse impacts of foxes
(Vulpes vulpes) and cats (Felis catus) in the species’ range.

Continue baiting to control population numbers of feral animals.

Develop and implement a suitable fire management strategy for the habitat of the
Australian painted snipe.

Conservation Information

Raise awareness of the Australian painted snipe within the local community and the
importance of reporting observations to BirdLife Australia, using fact sheets and/or
brochures.

Advertise and encourage use of Australian painted snipe survey techniques and
survey forms (Birds Australia, 2012).

Organise field days with industry and interest groups to raise awareness and share
information on the species. These groups may include natural resource management
groups, catchment management authorities, Indigenous groups, conservation
organisations, local and state governments, and private landholders.

Engage with private landholders and land managers responsible for the land on
which populations occur and encourage these key stakeholders to contribute to the
implementation of conservation management actions.

Raise awareness of banded individuals (see BirdLife Australia, 2012) to increase the
likelihood of re-sighting and reporting.

Facilitate the exchange of information between interested parties, including sightings,
research and management approaches.



This list does not necessarily encompass all actions that may be of benefit to the Australian
painted shipe, 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

e Australian Painted Snipe Project (BirdLife Australia, 2012).

e Draft National Recovery Plan for the Australian Painted Snipe Rostratula australis 2005-
2010 (Compiled by the Victorian Department of Sustainability and Environment for the
Australian Government Department of the Environment and Heritage, June 2005).

e Threat abatement plan for predation by the European red fox (Commonwealth of
Australia, 2008a).

e Threat abatement plan for predation by feral cats (Commonwealth of Australia, 2008b).

¢ Australian painted snipe survey form, survey instructions, brochure and newsletters
(Birds Australia, 2012).

These prescriptions were current at the time of publishing; please refer to the relevant
agency’s website for any updated versions.
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and transferred this species from the Critically Endangered to
Vulnerable category, effective from 07/12/2016

Conservation Advice

Saccolaimus saccolaimus nudicluniatus

bare-rumped sheathtail bat

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 have been 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 reflect the desire to
efficiently prepare a large number of advices by adopting the presentation approach of the
Action Plan for Australian Mammals, and do not reflect any difference in the evidence used to
develop the recommendation.

Taxonomy
Conventionally accepted as Saccolaimus saccolaimus nudicluniatus (De Vis 1905).

Saccolaimus saccolaimus (Temminck 1838) was first described from Java. It comprises five
valid subspecies (Simmons 2005) and is distributed widely from the Solomon Islands and
tropical Australia to India (Csorba et al., 2008).

The taxonomic status of the two Australian populations of Saccolaimus saccolaimus is
unresolved. The taxon S. s. nudicluniatus was first described from Queensland (as Taphozous
nudicluniatus, De Vis 1905). Both the Queensland and Northern Territory (including Kimberley)
populations are considered as S. s. nudicluniatus under the EPBC Act 1999, but Hall et al.
(2008) attributed the Northern Territory population to the nominate S. s. saccolaimus of
Indonesia. Other previous authors have not attributed the Northern Territory population to either
subspecies (McKean et al., 1981; Thomson 1991; Duncan et al., 1999; Schulz & Thomson
2007). Including populations outside Australia, the taxon, nudicluniatus, has been considered at
the species level (De Vis 1905; Troughton 1925; Corbet & Hill 1980; Nowak & Paradiso 1983),
the subspecies level (Koopman 1984, 1994; Flannery 1995, Hall et al., 2008), as well as being
synonymised with the nominate (e.g. Goodwin 1979). Its extralimital distribution is also unclear.
Flannery (1990) attributed those in New Guinea and the Solomon Islands to nudicluniatus, but
he later (Flannery 1995) considered that this taxon occurred only in Australia and New Guinea,
with the form in the Solomon Islands being S. s. saccolaimus.

Milne et al. (2009) demonstrated similarity between the two Australian geographic groups using
genetic and morphological analyses. Taxonomic work currently underway, using more powerful
nuclear markers, is investigating these groups in the context of the entire species complex
(Armstrong pers. comm., cited in Woinarski et al., 2014) and may shed further light on the
taxonomic groupings.

For the treatment here, whilst recognising the possibility that current taxonomic studies may
conclude differently, we consider that only one taxon occurs in Australia (S. s. nudicluniatus),
with that taxon also occurring beyond Australia (including New Guinea).
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Conservation status

Vulnerable

The bare-rumped sheathtail bat was listed as Critically Endangered under the EPBC Act in
2001. Following a formal review of the listing status of the bare-rumped sheathtail bat, the
Threatened Species Scientific Committee (the Committee) has determined that there is
sufficient evidence to support a change of status of the subspecies under the EPBC Act from
Critically Endangered to Vulnerable.

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/cqgi-bin/sprat/public/sprat.pl.

Reason for conservation assessment by the Threatene  d Species Scientific Committee
This advice follows assessment of new information provided to the Committee to reassess the
listing status of Saccolaimus saccolaimus nudicluniatus, for potential removal from the list.
Relevant part of the EPBC Act for amending the list of threatened native species

Section 186 of the EPBC Act states that:

“(2A) The Minister must not delete (whether as a result of a transfer or otherwise) a native
species from a particular category unless satisfied that:

(a) the native species is no longer eligible to be included in that category; or
(b) the inclusion of the native species in that category is not contributing, or will not
contribute, to the survival of the native species.”
Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 32 business days between 29 February 2016 and 15 April 2016. Any comments
received that were relevant to the survival of the species were considered by the Committee as
part of the assessment process.

Species/Subspecies Information

Description

The bare-rumped sheathtail bat is a large insectivorous bat, with a head and body length of
81-97 mm and a weight of 48-55 g (Hall et al., 2008). It has reddish-brown to dark brown fur on
its back and is slightly paler beneath. It can be distinguished from other Australian sheathtail
bats (Emballonuridae) by the irregular white flecks of fur on its back and the naked rump
(Churchill 1998; Menkhorst & Knight 2001), although not all specimens display these features
(Hall et al., 2008). A throat pouch is present in males and is rudimentary in females. Compared
to individuals from north-eastern Queensland, those from the Northern Territory may be slightly
larger, darker (almost black) on the dorsal fur, with whitish belly fur and lacking the pronounced
bare rump (Troughton 1925; McKean et al., 1981; Hall et al., 2008).

Distribution

The bare-rumped sheathtail bat is known to occur in north-eastern Queensland and the
monsoonal tropics of the Northern Territory (Milne et al., 2009), and is likely to occur in areas of
the Kimberley in Western Australia (Milne pers. comm., cited in Woinarski et al., 2014). In
Queensland, it occurs from Ayr to the Iron Range (Dennis 2012), including Magnetic and
possibly Prince of Wales Islands (Schulz & Thomson 2007). Most records are near-coastal, but
one record (at Jasper Gorge, Northern Territory) has been found 150 km inland (Milne et al.,
2009).
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There are relatively few records of the subspecies across this extensive range, either suggesting
that the subspecies is rare or it has a fragmented distribution. However, issues relating to its
detection currently compromise the precise delineation of the subspecies’ range and
subpopulations: it is morphologically very similar to the yellow-bellied sheathtail bat
(Saccolaimus flaviventris); is difficult to capture as it mostly flies above the canopy; and its
echolocation call pattern is difficult to distinguish from freetail bats and other sheathtail bats
within its range.

In 2009, genetic analyses of misidentified specimens of the closely related yellow-bellied
sheathtail bat (Saccolaimus flaviventris) held at the Northern Territory Museum increased the
species’ extent of occurrence in the Northern Territory (Milne et al., 2009). In 2011,
morphological analyses of four S. flaviventris specimens held at the Western Australian Museum
indicated that they had been misidentified and are likely to belong to the species S. saccolaimus
(Milne pers. comm., 2013). The bare-rumped sheathtail bat is therefore likely to be distributed
through the Kimberley region of Western Australia as far west as Broome, however this has not
been confirmed through genetic analyses (Milne pers. comm., 2013).

Identification of diagnostic characters from full spectrum echolocation recordings has led to
further records of the bare-rumped sheathtail bat in new locations in Queensland (Coles et al.,
2012). Other potentially useful diagnostic echolocation characters have been reported (Milne et
al., 2009; Corben 2010; Ford et al., 2012), but there has not yet been publication of a detailed
acoustic comparison of all Australian Saccolaimus species (Armstrong pers. comm., cited in
Woinarski et al., 2014). If a reliable method for separating them acoustically can be developed,
there is potential to better define the range and population size of the bare-rumped sheathtalil
bat from new surveys and the re-analysis of previous recordings.

Based on the scarcity of records in the previous 16 years, Duncan et al. (1999) considered that
the range had probably declined, although were uncertain about their inference: ‘it is not clear
whether the species [bare-rumped sheath-tail bat] still exists in its former range, or whether the
range has changed.” However, given the substantial number of recent records, derived largely
from more intensive sampling and better diagnostic capability, there is no substantial evidence
of any decline in range.

Relevant Biology/Ecology

In Australia, the bare-rumped sheathtail bat has been recorded mostly in eucalypt forests and
woodlands, generally in near-coastal areas. In Queensland, it is known to be associated with
coastal lowland rainforests, and more open forests dominated by Eucalyptus or Corymbia
species interspersed with coastal lowland rainforest.

Overseas, the bare-rumped sheathtail bat has been observed roosting in a range of
environments, including various hollow-bearing tree species and geological formations, such as
caves. However, surveys of caves in Queensland and the Northern Territory have failed to
locate this subspecies (Schulz & Thomson 2007). The small number of roosts recorded in
Australia have all been found in deep tree hollows of the following species: poplar gum
(Eucalyptus platyphylla), Darwin woollybutt (E. miniata), Darwin stringybark (E. tetrodonta) and
weeping paperbark (Melaleuca leucadendra syn. leucodendron) (McKean et al. 1981; Compton
& Johnson 1983; Churchill 1998; Murphy 2002; Clague pers. comm. 2013). Hollows in these
tree species have also been used as breeding roosts. Such roosts are susceptible to damage by
termites and by fire (Churchill 1998; Murphy 2002). Roosts may be used regularly, but
individuals may use several roosts, and roost numbers at any site may vary over time (Whybird
pers. comm., cited in Woinarski et al., 2014).

The subspecies is insectivorous and forages for flying insects above the canopy (Churchill
1998), although beyond Australia Csorba et al. (2008) considered that it also forages ‘close to
the ground'. It has been observed foraging within metres of the canopy in riverine gallery forest
and Melaleuca dominated swamps in Queensland (Clague pers. obs., cited in Woinarski et al.,
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2014). It is known to fly at altitudes up to and above 400 m and is likely capable of moving long
distances (Clague pers. comm. 2015).

Females give birth to a single young, with birth records from Queensland in December and
January (Compton & Johnston 1983), and from the Northern Territory from December to about
April (Compton & Johnson 1983; Churchill 1998; Milne et al., 2009). Across its global range, the
bare-rumped sheathtail bat is considered to be an ‘adaptable’ subspecies, tolerating some level
of disturbance (Csorba et al., 2008).

Generation length is assumed to be 3-5 years, derived from a mean of age at sexual maturity
(estimated at 1-2 years) and longevity (probably around 5-8 years), but no detailed information
is available for this subspecies.

Threats

Threats to the bare-rumped sheathtail bat are outlined in the table below (Woinarski et al.,
2014). Further detail on known and likely threats are in Schulz & Thomson (2007).

Threat factor Consequence | Distributional Evidence base
rating extent over
which threat
may operate
Habitat loss and Severe Localised The preferred habitat (tall
fragmentation eucalypt open forest) is subject
to localised development,
mostly for horticulture and
urban development (Duncan et
al., 1999). The small number of
confirmed roosts located in
Australia have been in tree
hollows; roost sites in trees
have been destroyed during
clearing (Compton & Johnson

1983).
Competition for Minor Minor Not demonstrated, but possible
tree hollows by (Schulz & Thomson 2007).
bees, non-native The spread of the Asian honey
and native birds bee (Apis cerana) in

Queensland will increase the
competition for hollows in
Queensland (Hyatt 2012).

Disease Unknown Unknown Not demonstrated, but
possible. Congeners are
known to carry the Australian
bat Lyssavirus, but the
consequences are unknown
(Schulz & Thomson 2007,
Dennis 2012).

Too frequent Minor Entire Not demonstrated, but there
burning are possible impacts on prey
abundance and/or availability
of large hollow trees used for
roosting; its preferred open
forest habitat has a very high
fire frequency.
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How judged by the Committee in relation to the EPBC

Act Criteria and Requlations

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 Al to

A4

Al 2 90%
A2, A3, A4 2 80%
Al Population reduction observed, estimated, inferred or \

suspected in the past and the causes of the reduction
are clearly reversible AND understood AND ceased.

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.

A2

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.

based on

any of the
ollowing:

_/

2 70%
2 50%

@
(b)

(©

(d)

(€

Vulnerable
Substantial reduction

2 50%
2 30%

direct observation [except A3]

an index of abundance appropriate to
the taxon

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

actual or potential levels of
exploitation

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

Evidence:

Insufficient data to determine eligibility

Previous assessments of the conservation status of the bare-rumped sheathtail bat in Australia
have been constrained by taxonomic uncertainty and lack of information about its distribution
and range. A study by Milne et al. (2009) has clarified some taxonomic issues, substantially
increased the subspecies’ known range, and provided more information on its abundance.
However, the population size and population trend of the subspecies remain poorly known.

There are relatively few Australian records of the bare-rumped sheathtail bat, especially in
Queensland in recent decades (Whybird et al., 2011). However, it is difficult to interpret this
meagre information as rarity, as the subspecies is difficult to catch (due to its high flight), and
identification was previously constrained by lack of information about call characters that
diagnosed it from the more abundant yellow-bellied sheathtail bat S. flaviventris (Milne et al.,

2009).

Reardon et al. (2010) reviewed the status and distribution records, and undertook additional
surveys, for ten microchiropteran bat species on Cape York Peninsula. They noted that most of
the priority microbat species on Cape York Peninsula have small and restricted distributions
within Cape York Peninsula, and do not appear to face the major threats that typically affect
microbats. They further noted that genuine population trends in any species could not be
detected, as previous research and monitoring of bats on Cape York Peninsula has been

sporadic in time and location.

Habitat loss in some locations can be inferred to have led to, and continue to lead to, some
decline in population size which may approach a rate of 10 percent in a three generation period
(9-15 years) (Woinarski et al., 2014). However, as the distribution, habitat preferences and
biology of the species in Australia remain poorly known (Schulz & Thomson 2007), there is little
available information by which to assess whether a decline in distribution or population size may

be occurring, or at what rate.
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The Committee considers that, based on the information available, it is unlikely that the decline
in population size exceeds 50 percent, and the subspecies would probably not meet the
eligibility criteria for Endangered or Critically Endangered under this criterion. There is
insufficient information to determine the eligibility of the subspecies for listing as Vulnerable
under this criterion.

Criterion 2.  Geographic distribution as indicators for either ex tent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EOO) <100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) <10 km? <500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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:
Insufficient data to determine eligibility

It is difficult to provide a robust estimate of the current EOO or AOO, as there are few records
across its wide distribution, and the number and location of tree-roosts suitable for habitat are
likely to vary over time. Based on the mapping of point records from 1976 to 2016, the extent of
occurrence is estimated at 1 579 652 km?, and the area of occupancy estimated at 140 km?.
Point records were obtained from state governments, museums and CSIRO. The EOO was
calculated using a minimum convex hull, and the AOO calculated using a 2x2 km grid cell
method, based on the IUCN Red List Guidelines 2014 (DotE 2015).

Woinarski et al. (2014) considered that the AOO, which they estimated to be 32 km?, is an
under-estimate due to limited sampling across the occupied range, and is likely to be greater
than 2000 km?2. The subspecies occurs at more than five locations (Woinarski et al., 2014). A
decline in population is inferred from loss of habitat.

The Committee considers that, based on the information available, the AOOQ is likely to be
somewhere between 140 km? and 2000 km?. The subspecies does not meet the eligibility
criteria for Endangered or Critically Endangered under this criterion as it occurs at more than 5
locations and no extreme fluctuations are known to occur. However, it may meet the criteria for
Vulnerable as the number of locations may be less than 10 and a continuing decline in habitat is
inferred, but there is insufficient information to determine this.
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Criterion 3. Population size and decline

Vulnerable
Limited
Estimated number of mature individuals < 250 < 2,500 < 10,000
AND either (C1) or (C2) is true
C1l An observed, estimated or projected Very high rate High rate Substantial rate
continuing decline of at least (up to 25% in 3 years or 1 20%in5yearsor2 | 10%in 10 years or 3
a max. of 100 years in future) generation generation generations
(whichever is longer) (whichever is (whichever is
longer) 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:
(i) Number of mature individuals in <50 <250 < 1,000
@ each subpopulation
a
(ii) % of mature _|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number
of mature individuals

Evidence:
Insufficient data to determine eligibility

There is no robust estimate of population size. Population data are limited as only a small
number of roost sites have been found in Australia.

Churchill (1998) noted a record of 40 individuals in one tree roost, and Milne et al. (2009) noted
another tree roost containing about 100 individuals. A tree roost noted in Cairns in 2012
contained at least 77 individual bats during peak occupation (Clague pers. comm., cited in
Woinarski et al., 2014). A PhD study by Broken-Brow (pers. comm., 2016) found that on Cape
York Peninsula known records of the species are limited to 2 or 3 specific locations( despite
relatively significant effort across Cape York in the past few years to obtain new records), and
the species occurs in extremely low abundance with dusk sightings recording approximately 10
individuals at any one location.

Woinarski et al. (2014) and Armstrong (pers. comm., 2016) suspect the number of mature
individuals to be greater than 10 000, given that there is likely to be good roosting potential for
the species in a significant proportion of the available habitats across its broad distribution.
However, given the limited data available, the number of roost sites and average number of
individuals per roost site across the subspecies’ distribution cannot be reliably estimated.

The Committee considers that there is insufficient information to determine the eligibility of the
species for listing in any category under this criterion.
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Criterion 4. Number of mature individuals

Vulnerable
Low

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

Evidence:
Not eligible
Although there is no robust estimate of population size, considering the subspecies’ wide

distribution, the number of mature individuals is very likely to be greater than 1000 (see also
Criterion 3).

The Committee considers that the total number of mature individuals is likely to be greater than
1000 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.

Criterion 5.  Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 yearsor 2 20% in 20 years or

Indicating the probability of extinction in 3 generations, 5 generations, = AT
the wild to be: whichever is longer whichever is longer SO UL
(100 years max.) (100 years max.)
Evidence:

Insufficient data to determine eligibility

Population viability analysis has not been undertaken.

Consideration for delisting

The bare-rumped sheathtail bat was listed as Critically Endangered under the EPBC Act under
Criterion 1 in 2001. The assessment presented in this Conservation Advice suggests that the
subspecies may no longer be eligible to be listed under the EPBC Act, as it may not satisfy the
listing criteria in any category. New information shows that its range is larger than previously
thought, and there is no evidence of a substantial, severe or very severe reduction in population
size.

However, the assessment also indicates a deficiency in data for this subspecies. There were
insufficient data to assess the subspecies against criteria 1, 2, 3 or 5 to determine whether it
meets the eligibility criteria for listing. Assessments against criteria 1 and 2 indicate that the
subspecies is unlikely to meet the eligibility criteria for listing as Endangered or Critically
Endangered, but may meet the eligilibility criteria for listing as Vulnerable.

The population size and population trends of the subspecies are poorly known, and there are no
robust estimates of extent of occurrence or area of occupancy. It is rarely encountered and there
are few records; it may be very rare, or more common but rarely reported due to difficulties in
low detectability. Considering its habitat requirements, the population may be declining due to
habitat quality degradation and habitat loss. Given the uncertainty in the assessment and the
suspected population trajectory, there is insufficient evidence to demonstrate that the bare-
rumped sheathtail bat should not be included on the threatened species list under the EPBC
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Act, as it is possible it may satisfy the criteria for Vulnerable when further information becomes
available.

Inclusion of the bare-rumped sheathtail bat in the threatened species list may be contributing to
its survival, as the EPBC Act requires project proponents to refer a proposal for assessment if it
may have a significant impact on a threatened species/subspecies. Where necessary, the
Department has issued conditions requiring proponents to avoid, minimise or mitigate impacts
on the bare-rumped sheathtail bat.

Conservation Actions

Recovery Plan

A recovery plan for this species is currently in place. The National recovery plan for the bare-
rumped sheathtail bat Saccolaimus saccolaimus nudicluniatus (Schulz & Thomson 2007) was
developed by the State of Queensland and adopted as a national recovery plan under the EPBC
Act in 2008.

The recovery plan includes the following objectives:

« develop more effective detection techniques (including obtaining echolocation reference
calls) and undertake systematic surveys to enable a more comprehensive assessment of
distribution, population size, status and habitat preferences;

* increase protection of known roosts both on and outside reserved lands;

e Dbetter determine roosting requirements and document foraging requirements of the
subspecies, including potential seasonal and distributional differences and the
identification of threatening processes;

e establish monitoring sites to investigate population trends in the subspecies; and

« clarify the taxonomic status of the subspecies.

Some of these objectives have been achieved, most notably some clarification of its taxonomic
status (Milne et al., 2009; Armstrong pers. comm., cited in Woinarski et al., 2012), the
characterisation of diagnostic echolocation calls (Clague pers. comm., cited in Woinarski et al.,
2012); and more intensive sampling in Cape York Peninsula to improve knowledge of its
distribution and status (Reardon et al., 2010). However, no roosts are currently protected from
known threatening processes, and habitat critical to survival has not been identified. The plan is
scheduled to cease in 2018.

The Committee recommends that the existing recovery plan not be renewed after it ceases in
2018, as its continuation would not add significant benefit above an approved Conservation
Advice. This Conservation Advice provides sufficient direction to implement priority actions,
mitigate key threats and enable recovery of the subspecies.

Primary Conservation Actions

1. Undertake targeted surveys to identify important subpopulations, roost sites and habitat
requirements.

2. Protect important subpopulations, roost sites and mature trees within the subspecies’
distribution.

3. Maintain the quality of habitat, particularly around roost sites.

4. Assess trends in population and distribution, and the relative impacts of threats.

Further habitat destruction from activites such as land clearing and mining, in areas containing
important subpopulations and roost sites, is likely to have a significant impact on the
subspecies. Prior to any clearing or development within the subspecies’ distribution, targeted
surveys for the bare-rumped sheathtail bat should be undertaken.
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Conservation and Management Actions

There are no specific management actions targeted at the bare-rumped sheathtail bat. Parts of
its range are included in conservation reserves, where fire management is a priority.

There is no monitoring program specifically for the bare-rumped sheathtail bat. However, there
is increased survey and monitoring effort prompted by attempts to resolve the conservation
status of poorly-known bat species (e.g. Reardon et al., 2010) and by requirements for
environmental impact assessments.

Recent advances in resolving diagnostic features in its echolocation calls have increased the
capability to monitor this subspecies using broadband bat detectors, although diagnosis from
other Saccolaimus species may still not be entirely unambiguous (Armstrong pers. comm., cited
in Woinarski et al., 2014). It is not readily caught in harp traps or mist nets set below the canopy.
Its use of large trees in forested areas (rather than caves) as roosting sites limits the ability to
monitor populations at fixed large roosts. However, if located, roost trees can be monitored by

regular stag watches to provide reliable counts of colony size at dusk emergence.

Recommended conservation and management actions are outlined in the table below
(Woinarski et al., 2014).

Theme Specific actions Priority
Active mitigation of Protect all known roosts and their surrounds High
threats within and outside conservation reserves.
Prevent extensive tree clearing in areas High
occupied by this subspecies; and/or ensure
mature trees and corridors are retained.
Reduce the frequency, extent and intensity of Medium
fires.
Captive breeding N/a
Quarantining N/a
isolated populations
Translocation N/a
Community Involve Indigenous ranger groups in survey, Medium
engagement monitoring and management.
Collaborate with landholders and other Medium
stakeholders to prevent loss and disturbance of
roost sites.
Survey and monitoring priorities
Theme Specific actions Priority
Survey to better Undertake fine-scale sampling to identify and High
define distribution circumscribe important subpopulations (and
roost sites), and assess the population size of
these.
Undertake broad-scale surveys to assess Medium
distribution and abundance.
Establish or Design an integrated bi-annual monitoring Medium-high
enhance monitoring | program across its range (including at known
program roost sites) to determine population trends;
surveys should be undertaken in both the wet
and dry seasons.
Implement an integrated monitoring program Medium-high
linked to an assessment of management
effectiveness.
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Information and research priorities

Theme Specific actions Priority
Assess relative Identify the extent to which suitable roost sites | Medium
impacts of threats are limiting population size.
Identify the population-level responses to a Medium
range of fire regimes, and model population
viability across all fire scenarios (including
consideration of fire impacts on roost site
availability).
Assess the impact of recently invading insects | Medium
that may interfere with hollow use (notably
Asian honey bees).
Assess population-level impacts of clearing on | Low-medium
the availability of roost sites.
Examine patterns of persistence or occurrence | Low-medium
in now fragmented habitat.
Assess Assess the extent to which tree and/or corridor | Medium
effectiveness of retention may allow for persistence of this
threat mitigation subspecies in modified landscapes.
options Assess the efficacy and impacts of Low-medium
management options to reduce fire frequency,
extent and intensity.
Resolve taxonomic Undertake genetic studies to establish the Medium
uncertainties subspecies’ relationships with extralimital forms
(Reardon et al. 2010); currently being
undertaken by K. Armstrong.
Assess habitat Investigate seasonal and spatial patterning of Medium
requirements foraging habitat use.
Characterise roosting requirements, including | Medium
maternity and non-breeding roosts.
Assess diet, life Investigate key dietary components Low-medium
history Assess the extent to which food availability may | Low-medium
be affected by fire regimes.
Recommendations
() The Committee recommends that the list referred to in section 178 of the EPBC Act be

amended by transferring from the Critically Endangered category to the Vulnerable

category:

Saccolaimus nudicluniatus nudicluniatus

(ii) The Committee recommends there not be a recovery plan for the species.

Threatened Species Scientific Committee

06/09/2016
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Southern Black-throated Finch (Poephila
cincta cincta)

Act)
14 February 2005

1. Scientific name, common name (where appropriate),
major taxon group.

Poephila cincta cincta (Southern Black-throated Finch)

Two subspecies of Black-throated Finch are recognised, the northern subspecies (Poephila cincta atropygialis) and the southern subspecies
(Poephila cincta cincta). The southern subspecies of the Black-throated Finch currently occurs in coastal northern Queensland and inland
central Queensland. The northern subspecies occurs in northern Queensland from the Atherton Tablelands in the south to the Cape York
Peninsula in the north and to the Gulf of Carpentaria in the west. Historically there was a broad region of interbreeding and intergradation

between the northern and southern subspecies along the Burdekin-Lynd Divide in a broad band west-southwest.

2. Description

The southern Black-throated Finch is a small stocky granivorous bird. With pink feet, dark grey bill, cinnamon breast, grey head, brown
back, black tail, white rump and black throat, the southern Black-throated Finch or Parson's Finch, is a particularly striking looking bird
popular with aviculturalists. The southern subspecies is distinguished from the northern subspecies by its colouring. The southern
subspecies has a white rather than black rump and richer brown plumage. The female has a slightly smaller black throat patch than the

male.

The southern Black-throated Finch occupies woodland savannah and riverine vegetation. Inland it prefers grassy woodland dominated by
eucalypts, paperbacks or acacias, where there is access to seeding grasses and water (Zann 1976). On the coast, it occupies open grassy

plains with Pandanus (Pizzey 1991).

The subspecies feeds mainly on half-ripe seeds of various grasses that have fallen to the ground, but will also eat insects such as flying

insects, spiders and ants and their larvae (Zann 1976).

3. National context

The southern subspecies of the Black-throated Finch currently occurs in coastal northern Queensland and inland central Queensland. It

occurs in the northern end of the Brigalow belt and west into the Einasleigh Uplands. It remains locally common at only a few sites near

The range of the southern subspecies of the Black-throated Finch has contracted considerably. Historically, the southern subspecies of the
Black-throated Finch had a wider distribution occurring further south in central and southeast Queensland through to northeast New South

Wales.

There is some anecdotal evidence that the northern subspecies may have also declined in range and abundance but there is no scientific

evidence to suggest that it has declined to any substantial degree (Franklin 1999).

Black-throated Finches are also popular with aviculturists and there are large numbers bred in captivity.



The southern Black-throated Finch (Poephila cincta cincta) is currently listed as Vulnerable under the Environment Protection and

EPBC Act criteria.

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.

The southern Black-throated Finch historically had a wide distribution occurring from Queensland's Atherton Tablelands in the north to
northeast New South Wales in the south and to central Queensland in the west. The southern Black-throated Finch's range has considerably
contracted and is now only found to occur in coastal northern Queensland and inland central Queensland. It is suspected to undergone a

severe reduction in numbers as a result of this severe decline in range.

The southern Black-throated Finch has been reasonably well surveyed especially at the southern most end of its former range. The most
suspected that the subspecies had become locally extinct since, in 2000 Birds Australia conducted a systematic survey of locations with
suitable habitat and areas where it had previously been sighted. Despite an intensive search of their former range, no Black-throated

Finches were sighted (Ley and Cook 2001).

The most recent confirmed sighting of the southern Black-throated Finch in southern Queensland was in Stanthorpe in 1995. While there
has been some anecdotal evidence that the subspecies may continue to occur in this area, there is no scientific data to support this.
Although there has been no species-specific survey for the southern Black-throated Finch in southern Queensland, the Australian Bird

Atlas of 1998-2001 systematically surveyed this area for all bird species and no Black-throated Finches were sighted.

The comparative analysis of the two Bird Atlases also showed a marked decline in reporting rates for southern Black-throated Finches
over the past 20 years for all IBRA bioregions in which the subspecies was formerly found. Although there is debate about the validity of
such comparisons and the analysis is considered inconclusive, the indicative trend from the reporting rate combined with the distribution

data infer that there is a corresponding reduction in population size of a similar magnitude to the decline in range.

The extent of occurrence of the southern Black-throated Finch has declined considerably in the last 50 years or more. The extent of
occurrence in the 1977-1981 period using the first Bird Atlas data has been estimated as 112,000- 311,000 km? depending on whether a
single large polygon is drawn around the records to show the full historic range or two smaller polygons are drawn around the two
remaining strongholds. The current extent of occurrence using the second Bird Atlas (1998-2003) has been estimated as 52,000 km? from
this latter data. In total the subspecies has undergone a severe decline of 53-83% over two decades. Assuming a steady rate of decline, this

is equivalent to a 32-59% decline in the last 10 years.

There has been some debate about the estimated extent of occurrence. Although the current extent of occurrence has been calculated using
Bird Atlas records only, it is considered to be reasonably accurate as other data from this time period including the Black-throated Finch

Recovery Team's database and Queensland's Environmental Protection Agency records also fall within this area.

Historically, it has been observed that the two subspecies of Black-throated Finch cohabitate and interbreed over a broad band of
intergradation (Ford 1986, Schodde and Masson 1999). One study (Zann 1976) however suggested that the zone of interbreeding had
moved further south, that the northern subspecies was pushing into the southern subspecies range and that there was little actual
interbreeding in this zone but more co-occurrence of the two subspecies. There have been no recent observations of the southern

Queensland Governments 2004). This suggests there is now little overlap in the range of the northern and southern subspecies. Even if the



southern subspecies does still occur within this band of intergradation, the major contraction in the extent of occurrence is at the southern
end of the Black-throated Finch's range and including the zone of intergradation in the estimated extent of occurrence is unlikely to lessen

the severity of the decline.

The decline of the southern Black-throated Finch and many other granivorous bird species appears to have begun with the introduction of
pastoralism in the early 20th Century (Franklin 1999). The loss or degradation of its preferred riparian grassland habitat through
inappropriate fire regimes, clearing for agriculture or development, spread of introduced grasses, and overgrazing particularly in

combination with drought has had significant impacts on this subspecies.

A study of the bird fauna (including the Black-throated Finch) of the Coomooboolaroo property in central Queensland documented some
of these threats and the resulting decline in avifauna (Woinarski and Caterrall 2004). A number of environmental changes appear to have
occurred concurrently, the individual effects of which are unknown but together have caused significant change in the landscape. These
include: fire exclusion/cessation of aboriginal fire management and resulting woody regrowth; increased stocking rates; drought; episodic
mammal 'plagues' (dingoes, marsupials and feral cats) and subsequent baiting; ring-barking of trees; clearing of brigalow 'scrub' and the
subsequent introduction of exotic pasture grasses; proliferation of the introduced prickly pear cactus and the cane toad; and the degradation
of watercourses through trampling and subsequent sedimentation. 45% of the bird species found in 1873, including the Black-throated
Finch, declined or became locally extinct by 1999. The study found that the negative effects of these changes were more likely to affect
small-bodied birds, particularly those dependent on grassy forest/woodland habitats. The study also suggests that the same processes that

occurred at Coomooboolaroo are likely to be widespread, occurring over the northern Australian savannas as a whole.

As this is a highly sought after species for aviculturalists, it is thought that illegal trapping may also have contributed to its decline causing

the local extinction of some remnant populations (Garnett and Crowley 2000).

The southern subspecies of the Black-throated Finch is suspected to have undergone a severe reduction in numbers as there has been an
observed decline in extent of occurrence of up to 59% over the last decade due mainly to the spread of pastoralism and associated changes

in land management practices. Therefore, the species is eligible for listing as endangered under this criterion.

Criterion 2 - Its geographic distribution is precarious for the
survival of the species and is very restricted, restricted or limited.

The current extent of occurrence of the southern Black-throated Finch species has been estimated as 52,000 km?. Although, the southern
Black-throated Finch's range is declining, at this stage its geographic distribution is not considered limited or precarious for the survival of

the species.

As the southern Black-throated Finch population has declined, a number of geographically separated, remnant subpopulations probably

subpopulations appear to be locally extinct with the subspecies now occurring in northern Queensland only. It is not known at how many

locations the subspecies remains.

The southern Black-throated Finch is thought to be sedentary, but erratic appearance at certain localities suggests there may be some local
movement possibly in response to drought (Ley & Cook 2000). There does not however appear to be extreme fluctuations in the extent of

occurrence or number of locations.

The greatest known threat to the southern Black-throated Finch appears to be loss or degradation of its preferred riparian grassland habitat
due mainly to the spread of pastoralism and associated changes in land management practices (see Criterion 1). Illegal trapping may also

be a threat.

Although the species has been subject to a decline and threats are continuing, the current extent of occurrence is not considered limited and

precarious for the survival of the species and therefore, the species is not eligible for listing under this criterion.

Criterion 3 - The estimated total number of mature individuals is
limited to a particular degree and: (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.

The only available population estimate is 20,000 (Garnett and Crowley 2000) but it is unknown how this figure was estimated and it is

thought to be of low reliability. There is also no quantitative data on actual declines in population.

The comparative analysis of the reporting rates for southern Black-throated Finches between the two Bird Atlases indicates a pattern of
population decline. There is a marked decline in reporting rates over the past 20 years for all IBRA bioregions in which the subspecies was
formerly found. The use of reporting rates to estimate actual declines however is problematic as survey methods differed between the two

Atlases and there were no allowances for seasonal differences. This analysis is considered inconclusive and mainly indicative.

As there is no quantitative data available against this criterion, therefore, the species is not eligible for listing under this criterion.

Criterion 4 - The estimated total number of mature individuals is
extremely low, very low or low.

The estimated population is 20,000 (Garnett and Crowley 2000). Therefore, the species is not eligible for listing under this criterion.

Criterion 5 - Probability of extinction in the wild

There is no quantitative data available against this criterion. Therefore, the species is not eligible for listing under this criterion.

5. Conclusion

The southern Black-throated Finch is suspected to have undergone a severe reduction in numbers, as there has been an observed decline in
extent of occurrence of up to 59% in the last 10 years. The subspecies historically had a wide distribution occurring from Queensland's
Atherton Tablelands in the north to northeast New South Wales in the south and to central Queensland in the west. The southern Black-

throated Finch is now only found to occur in coastal northern Queensland and inland central Queensland.

The greatest known threat to the southern Black-throated Finch appears to be loss or degradation of its preferred riparian grassland habitat

due mainly to the spread of pastoralism and associated changes in land management practices.

The species is eligible for listing as endangered under criterion 1.
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Conservation Advice

The southern Black-throated Finch is a small, striking looking, granivorous bird which occupies woodland savannah and riverine
vegetation in coastal northern Queensland and inland central Queensland ( NHT regions). The subspecies occurs predominantly on
leasehold, freehold and council land. The key threat to this subspecies is the loss or degradation of habitat due to changes in land use

management practices.
The priority recovery and threat abatement actions required for this species are:

e Protecting and enhancing habitat where the species is know to occur including securing sites for conservation, involving land mangers

in conservation, and monitoring management effectiveness.

This list does not encompass all actions that may be of benefit to this species, but highlights those that are considered to be of the highest

priority at the time of listing.

The Queensland and NSW.

Governments have developed a joint draft Recovery which sets out specific management actions and guidelines

for the conservation of this subspecies.

Priority for the development of recovery plan: N/A



The Minister approved this conservation advice on 14/05/2015 and included this species in the critically endangered
category, effective from 26/05/2015

Conservation Advice

Calidris ferruginea

curlew sandpiper

Taxonomy

Conventionally accepted as curlew sandpiper Calidris ferruginea Pontoppidan, 1763.
Scolopacidae. Other common names are pygmy curlew, curlew stint and redcrop.

No subspecies are recognised (Bamford et al. 2008). Taxonomic uniqueness: medium (22
genera/family, 20 species/genus, 1 subspecies/species; Garnett et al. 2011).

Cox's sandpiper (Calidris paramelanotos) was described as a new species in 1982, but is now
known to be a hybrid between a female curlew sandpiper and a pectoral sandpiper (C.
melanotos) (McCarthy 2006; Christidis & Boles 2008). Before 1990 there were said to be 4-7
(unverified) Australian reports of Cox's sandpiper annually (Higgins & Davies 1996), but reports
are now very rare. Curlew sandpipers have also been reported to hybridise with white-rumped
sandpipers (Calidris fuscicollis) (McCarthy 2006).

Summary of assessment

Conservation status
Critically endangered: Criterion 1 A2, (a)

Calidris ferruginea has been found to be eligible for listing under the following listing categories:

Criterion 1: A2 (a): Critically Endangered
Criterion 2: Not eligible
Criterion 3: Not eligible
Criterion 4: Not eligible
Criterion 5: Not eligible

The highest category for which Calidris ferruginea is eligible to be listed is Critically Endangered.

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 by a committee nomination based on
information provided in the Action Plan for Australian Birds 2010 (Garnett et al., 2011), and
experts from the University of Queensland.

Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 33 business days between 1 October 2014 and 14 November 2014. 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
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The curlew sandpiper is a small, slim sandpiper 18—-23 cm long and weighing 57 g, with a
wingspan of 38—41 cm. It has a long decurved black bill with a slender tip; the legs and neck are
also long. The head is small and round, and the iris is dark brown. The legs and feet are black or
black-grey. When at rest, the wing-tips project beyond the tip of the tail. It has a square white
patch across the lower rump and uppertail-coverts, a prominent flight character in all plumages.
The sexes are similar, but females have a slightly larger and longer bill and a slightly paler
underbelly in breeding plumage (Higgins & Davies, 1996).

In breeding plumage, the head, neck and underbody to rear belly are a rich chestnut-red with
narrow black bars on the belly and flanks. There are black streaks on the crown, a dusky loral
stripe, and white around the base of the bill. When the plumage is fresh, the head, neck and
underbody are often mottled by white tips to the feathers. The feathers on the mantle and
scapulars are black with large chestnut spots and greyish-white tips (Higgins & Davies, 1996).

The non-breeding plumage looks very different, with pale brownish grey upperparts and
predominantly white underparts (with a brownish-grey wash and fine dark streaks on the
foreneck and breast). The cap, ear-coverts, hindneck and sides of neck are pale brownish-grey
with fine dark streaks, grading to off-white on the lower face, with white on the chin and throat.
There is a narrow dark loral stripe and white supercilium from the bill to above the rear ear-
coverts. (Higgins & Davies, 1996).

Distribution

Australian distribution

In Australia, curlew sandpipers occur around the coasts and are also widespread inland, though
erratic in their appearance across much of the interior. There are records from all states during
the non-breeding period, and also during the breeding season when many non-breeding birds
remain in Australia rather than migrating north.

In Queensland, scattered records occur in the Gulf of Carpentaria, with widespread records
along the coast south of Cairns. There are sparsely scattered records inland. In NSW, they are
widespread east of the Great Divide, especially in coastal regions. They are occasionally
recorded in the Tablelands and are widespread in the Riverina and south-west NSW, with
scattered records elsewhere. In Victoria, they were widespread in coastal bays and inlets;
despite recent declines these are still their Victorian strongholds; they are widespread in near-
coastal wetlands, and they occur intermittently on inland wetlands (e.g. in the Kerang area,
Mildura, and western districts). In Tasmania, they were recorded on King Island and the
Furneaux Group. They mostly occur in south-eastern Tasmania, but also at several sites in
north-west Tasmania, with occasional records in low humbers on the west coast. In South
Australia, curlew sandpipers occur in widespread coastal and sub-coastal areas east of Streaky
Bay. Important sites include ICI and Price Saltfields, and the Coorong. Occasionally they occur
in inland areas south of the Murray River and elsewhere. In Western Australia, they are
widespread around coastal and sub-coastal plains from Cape Arid to south-west Kimberley.
They occur in large numbers, in thousands to tens of thousands, at Port Hedland Saltworks,
Eighty-mile Beach, Roebuck Bay and Lake Macleod. They are rarely recorded in the north-west
Kimberley, around Wyndham and Lake Argyle, and occasionally they occur inland, in areas
south of 26° S. In the Northern Territory, they mostly occur around Darwin, north to Melville
Island and Cobourg Peninsula, and east and south-east to Gove Peninsula, Groote Eylandt and
Sir Edward Pellew Island. They have been recorded inland from Victoria River Downs and
around Alice Springs (Higgins & Davies, 1996).

Global distribution

The global population size of the curlew sandpiper has been estimated to be 1,350,000 (Delany
& Scott, 2002; Bamford et al., 2008), however, these estimates are out of date. The global
extent of occurrence is estimated at 100 000—1 000 000 kmz (BirdLife International, 2014).
Approximately 13% of the global population occurs in the East Asian-Australasian Flyway (180
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000 individuals) (Bamford et al., 2008), however, these estimates are out of date and the true
estimate is probably much lower.

The breeding range of the curlew sandpiper is restricted to the Russian Arctic from Chosha Bay
east to Kolyuchiskaya Bay, on the Chukchi Peninsula, and also the New Siberian Islands (Lappo
et al., 2012). It is a passage migrant through Europe, north Africa, Kazakhstan, west and south-
central Siberia, Ussuriland, China, Taiwan, Japan, the Philippines and Papua New Guinea.

During the non-breeding period, they occur throughout Africa, south of southern Mauritania and
Ethiopia, along the valley of the Nile River and in Madagascar. They also occur in Asia, from the
coastal Arabian Peninsula to Pakistan and India, through Indonesia and Malaysia, south-east
Asia and Indochina to south China and Australasia (Higgins & Davies, 1996).

Relevant Biology/Ecology
Life history

A generation time of 7.6 years (BirdLife International, 2014) is derived from an age at first
breeding of 2.0 years, an annual survival of adults of 79% and a maximum longevity of 14.8
years, all extrapolated from congeners (Garnett et al., 2011). Estimates of apparent and true
survival rate respectively for curlew sandpipers in Victoria are 73.1% and 80.5% (Rogers and
Gosbell 2006). Rogers and Gosbell (2005) demonstrated that long-term decline in Victorian
curlew sandpipers, although influenced by consecutive years of low breeding success, has been
driven by reduced adult survival. Minton et al. (2006) confirmed that curlew sandpipers do not
begin northwards migration and breeding until 2 years old.

Data extracted from the Australian Bird and Bat Banding Scheme (ABBBS) reports a longevity
record of 18 years, 1.9 months (Australian Government, 2014).

Breeding
This species does not breed in Australia.

In Siberia, nesting occurs during June and July (Hayman et al., 1986). The nest is a cup
positioned on the margins of marshes or pools, on the slopes of hummock tundra, or on dry
patches in Polygonum tundra (BirdLife International, 2014). Curlew sandpipers usually have a
clutch size of four eggs (Johnsgard, 1981).

General habitat

In Australia, curlew sandpipers mainly occur on intertidal mudflats in sheltered coastal areas,
such as estuaries, bays, inlets and lagoons, and also around non-tidal swamps, lakes and
lagoons near the coast, and ponds in saltworks and sewage farms. They are also recorded
inland, though less often, including around ephemeral and permanent lakes, dams, waterholes
and bore drains, usually with bare edges of mud or sand. They occur in both fresh and brackish
waters. Occasionally they are recorded around floodwaters (Higgins & Davies, 1996).

"The Shorebird Community occurring on the relict tidal delta sands at Taren Point" is listed as an
Endangered Ecological Community in NSW (NSW DECC, 2005). The curlew sandpiper is one of
20 shorebird species that make up this community.

Feeding habitat

Curlew sandpipers forage on mudflats and nearby shallow water. In non-tidal wetlands, they
usually wade, mostly in water 15-30 mm, but up to 60 mm deep. They forage at the edges of
shallow pools and drains of intertidal mudflats and sandy shores. At high tide, they sometimes
forage among low sparse emergent vegetation, such as saltmarsh, and sometimes forage in
flooded paddocks or inundated saltflats. Occasionally they forage on wet mats of algae or
waterweed, or on banks of beachcast seagrass or seaweed. They rarely forage on exposed

Calidris ferruginea (curlew sandpiper) Conservation Advice
Page 3 of 13



reefs (Higgins & Davies, 1996). In Roebuck Bay, northern Western Australia, they tend to follow
the receding tide to forage near the water edge (Rogers 1999, 2005) but they also feed on part

of the mudflats that have been exposed for a longer period, foraging in small groups (Tulp & de

Goeij, 1994).

Roosting habitat

Curlew sandpipers roost in open situations with damp substrate, especially on bare shingle,
shell or sand beaches, sandspits and islets in or around coastal or near-coastal lagoons and
other wetlands, occasionally roosting in dunes during very high tides and sometimes in
saltmarsh (Higgins & Davies, 1996). They have also been recorded roosting in mangroves in
Inverloch, Victoria (Minton & Whitelaw, 2000).

Feeding

This species forages mainly on invertebrates, including worms, molluscs, crustaceans, and
insects, as well as seeds. Outside Australia, they also forage on shrimp, crabs and small fish.
Curlew sandpipers usually forage in water, near the shore or on bare wet mud at the edge of
wetlands. On wet mud they forage by pecking and probing. They probe in shallow water, and jab
at the edge of the water where a film of water remains on the sand. They glean from mud and
less commonly from the surface of water, or in drier areas above the edge of the water. For a
'jab' less than half the length of the bill is inserted into the substrate; a probe is performed with a
slightly open bill inserted to its full length. Curlew sandpipers may wade up to the belly, often
with their heads submerged while probing. They often forage in mixed flocks (Dann, 1999a),
including with red-necked stints (Calidris ruficollis).

The diet of the curlew sandpiper includes the following taxa (Barker & Vestjens, 1989; Higgins &
Davies, 1996; Dann, 1999a):

Plants (Ruppia spp. seeds), Annelid worms: Ceratonereis eurythraeensis, Nereis caudate,
Molluscs: Kelliidae, Gastropods: Rissoidae, Cerithiidae, Fossaridae, Polinices sp., Salinator
fragilis, Hydrococcidae, Hydrobiidae, Assiminea brazieri, A. tasmanica, Crustaceans: Cymadusa
sp., Paracorophium sp., Brachyurans; Sentinel Crab (Macrophthalamus latifrons), Insects:
Diptera (Stratiomyidae, Chironomidae), adults, larvae and pupae, larvae (of Coleoptera,
Dytiscidae and Scarabaeidae), Lepidoptera

Curlew sandpipers have been recorded consuming grit. In tidal waters, on the outgoing tide, the
birds move onto the most recently exposed parts of the tidal flats until low tide when they
disperse widely (Rogers 1999). On the rising tide, the flocks remain in areas close to the water's
edge until these areas are covered and then retreat in stages rather than moving continuously
as they do on the outgoing tide. Occasionally, individuals feed at high tide near the roost, along
stretches of sandy beach where piles of decomposing vegetation are scattered in the high-tide
zone. Supratidal feeding mainly occurs during the pre-migratory fattening periods (February-
April) (Dann, 1999b). In other studies supratidal foraging has been recorded throughout the
austral summer, and has been found to occur more on neap tides when tidal flat exposure is
reduced (Rogers et al. 2013).

Migration patterns

Curlew sandpipers are migratory. Overlapping breeding grounds occur in Siberia, and
populations move south to widely different non-breeding areas which generally occur south of
35° N. Most birds migrate south, probably overland across Siberia and China, and south Asia.
The northern migration occurs much further east, mainly along the south-east and east coasts of
China, where staging occurs, then continuing overland to breeding areas (Higgins & Davies,
1996).

Departure from breeding grounds
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Males depart breeding grounds during early July, followed by females in July and early August,
then juveniles in August, with juveniles usually arriving in the non-breeding range later than
adults. Southwards migration is poorly known but flag resightings indicate that the main passage
is initially overland, and that some birds migrate well to the west of the direct great circle route
from the breeding grounds to south-eastern Australia (Minton et al., 2006). They cross Russia
during July till late October, and pass through Mongolia, with a few records from inland Asia.
They reach the Asian coast on a broad front between India and China in August. Adults pass
through the Inner Gulf of Thailand during August, with a second influx, probably mainly
juveniles, in late October and early November. Thousands pass over the west coast of Malaysia
and arrive in Singapore in July and August but the migratory destination of these birds is
unclear. Small numbers pass through Myanmar and Hong Kong during August-October. The
relatively low numbers of curlew sandpipers, and of resightings of Australian-flagged birds on
the coast of Indonesia, Borneo, the Philippines and Papua New Guinea, suggest that curlew
sandpipers migrating to Australia migrate in a direct flight from staging areas on the east Asian
coast. They are regular in small numbers on passage through southern Papua New Guinea, and
in the Port Moresby district they arrive as early as late August. Adults are capable of flying non-
stop to Australia from Hong Kong and Singapore. They reach the northern shores of Australia in
late August and early September (Higgins & Davies, 1996; Minton, 1996; Minton et al., 2006).

Non-breeding season

Substantial numbers of Curlew Sandpipers remain in northern Australia throughout the non-
breeding season (e.g. Rogers et al. 2008). Others stopover in northern Australia before
continuing migration to south-east Australia, the first birds arriving in late August, but the
majority not until September. Some birds are also thought to move through the Gulf of
Carpentaria to east and south-east Australia, with records from coastal Queensland and NSW.
Some, occasionally hundreds, pass through north-east South Australia during late August to
early December, and small numbers occur regularly in south-west NSW from early August.
Some birds also move from north-west Australia, south to southern Western Australia,
sometimes arriving in coastal south-western Western Australia as early as August, with small
numbers also passing through Eyre, south-eastern Western Australia, mainly during August-
November. Birds may return to the same non-breeding sites each year (Higgins & Davies, 1996;
Minton, 1996).

Return to breeding grounds

The return north begins in March, the northern route being further to the east than the southern
route. Sightings of colour-marked birds, and influx at inland sites in south-eastern Australia in
April, suggest some passage occurs through inland areas, and at least some birds from south-
eastern Australia move to north-west Australia before leaving the mainland. Curlew sandpipers
leave coastal sites in east Queensland between mid-January and mid-April, with a possible
passage along the north-east coast. They migrate north on a broad front, with fewer occurring in
north-west Australia than on the southern migration. Young birds stay in non-breeding areas
during breeding season (Higgins & Davies, 1996). Recoveries and flag resightings indicate that
a large proportion of the Australian population migrate through southern China (including Hong
Kong and Taiwan), Vietnam and Thailand in the last few days of March and through April.
Migration is however on a broad front and smaller numbers of birds pass though Papua New
Guinea in early April to mid-May, and Bali and Sumatra during March-April. Small numbers pass
through Brunei, during mid-February to May, with large numbers passing through the Philippines
during March-April. The birds depart Singapore during early March, passing through Malaysia
during March-April. They move through the Inner Gulf of Thailand during late March-May and
depart Myanmar during May. By May the majority of recoveries and flag resightings occur on or
near the Asian coast, notably on the northern coast of Bohai Bay, with other major
concentrations in the Yangtse Estuary and the northern base of the Shandong Peninsula. A few
pass through the Republic of Korea, Japan and Sakhalin during April-May. They first arrive in
Chukotka region, Russia, during late in May or early June (Higgins & Davies, 1996; Minton,
1996, Minton et al. 2006, Hong-Yan et al. 2011).
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Descriptions of migratory pathways and important sites

Birds banded in Australia have been recovered in the upper Yenisey River and Daursky Nature
Reserve, Russia, south India, Tanggu near Tianjin, many in Hong Kong, in China, Pu-tai, Chiayi
and Cheng-his-li, Tainan City, Taiwan, south Vietnam, Gulf of Thailand and Java (Higgins &
Davies, 1996; Minton & Jessop, 1999a, b, Minton et al., 2006). Long distance recoveries include
birds banded in Victoria being recovered in Russia, at Yakutia, Verkhoyanskiy District, 11,812
km north of the banding site on the northern extremity of the breeding range and well to the
west, on the Taimyr Peninsula, over 13,000 km from its banding location (Minton, 1996), and in
China and Hong Kong (Minton, 1991).

The distribution of important sites is well known in the non-breeding period, with internationally
important sites in Australia (22), Malaysia (2), Indonesia (1) and Thailand (1) (Bamford et al.,
2008). In Australia, 9 sites are known to be important during migration, all in the southward
period (Bamford et al., 2008). On northward migration Barter (2002) estimated that only 10% of
the population use the Yellow Sea, most occurring in western Bohai Wan. However the
discovery of very large numbers staging in Bohai Wan (Hong-Yan et al., 2011) suggests that the
Yellow Sea is of more importance to the species than initially realised.

Threats

Threats in Australia, especially eastern and southern Australia, include ongoing human
disturbance, habitat loss and degradation from pollution, changes to the water regime and
invasive plants (Rogers et al., 2006; Australian Government, 2009; Garnett et al., 2011).

In the non-breeding grounds of Australia, some populations of this species occurs in highly
populated areas that are vulnerable to habitat alteration. It is necessary to maintain undisturbed
feeding and roosting habitat along the south-east coast and at sites on the north-west coasts
used during migration for the species to survive at current population levels (Lane, 1987).
Coastal development, land reclamation, construction of barrages and stabilisation of water
levels can destroy feeding habitat. Pollution around settled areas may have reduced the
availability of food.

Curlew sandpipers are threatened by wetland degradation in East Asia where it stages on
migration (Bamford et al., 2008). Specifically this species is threatened at Bohai Bay which is
being developed at a rapid rate (Murray et al., 2014). Threats at migratory staging sites include
environmental pollution, reduced river flows, sea level rise, human disturbance and reclamation
for tidal power plants and barrages, industrial use and urban expansion (Garnett et al., 2011;
Iwamura et al., 2013).

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

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 Al to
Ad

Vulnerable
Substantial reduction
Al 2 90% 270% 250%
A2, A3, A4 2 80% 250% 230%
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A2

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

(@) direct observation [except A3]

or suspected in the past where the causes of the the taxon
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]

based on ) 5 decline in area of occupancy,

>?or;l¥)\?vfir:g? extent of occurrence and/or quality of
) habitat

. . . (d) actual or potential levels of
A4 An observed, estimated, inferred, projected or exploitation

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.

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

Evidence:
Eligible under Criterion 1 A2(a) for listing as Critically Endangered.

The global population has been estimated at 1 850 000 individuals, of which about 180 000 are
found in the East Asian — Australasian Flyway (Bamford et al., 2008), however, these are old
data. In Australia, 115 000 individuals were thought to visit during the non-breeding period
(Bamford et al., 2008), but numbers have subsequently declined (Garnett et al., 2011).

Numbers declined on Eighty-Mile Beach, WA, by c. 59% between 2000 and 2008 (Rogers et al.,
2009), at the Coorong, SA, by 79% between the 1980s and 2004 (Wainwright and Christie,
2008), at sites across Queensland by 6.3% per year between 1998 and 2008 (Fuller et al.,
2009), at Corner Inlet in Victoria by 3.4% per year between 1982 and 2011 (Minton et al., 2012),
at Gulf St Vincent, SA, by 71% between 1981 and 2004 (Close, 2008), and by 82% across 49
Australia sites between 1983 and 2007 (BirdLife Australia in litt. 2011). Models suggest that this
decline is due to reduced adult survival rates (Rogers and Gosbell, 2006).

Numbers in south east Tasmania have decreased by 100% in the period 1973 — 2014, with no
curlew sandpipers recorded during coordinated summer counts in 2008, and 2010 — 2014
inclusive (Woehler pers. comm., 2014).

Numbers declined less severely elsewhere in the flyway. There were no clear trends in Japan
between 1978 and 2008 (Amano et al., 2010), but as discussed above, Japan is not a major part
of the migration route of this species.

A subsequent and more detailed assessment by a University of Queensland team (partly funded
by the Department under an Australian Research Council collaborative grant), puts the species
into the critically endangered category (Fuller, pers. comm., 2014). Time series data from
directly observed summer counts at a large number of sites across Australia indicate a severe
population decline of 75.9% over 20 years (7.5% per year; Fuller, pers. comm., 2014). This
equates to a decline of 49.1% over a 10 year period, and 80.8% over 23 years, which is three
generations for this species (Garnett et al., 2011).

In large part, the observed decline in curlew sandpiper numbers across Australia stems from
ongoing loss of intertidal mudflat habitat at key migration staging sites in the Yellow Sea (Murray
et al., 2014). As such, qualification under criterion A2 rather than Al is warranted. However,
threats are occurring locally in Australia, such as coastal development and recreational activities
causing disturbance, also impact the species.

The Committee considers that the species has undergone a very severe reduction in numbers
over three generation lengths (23 years for this assessment), equivalent to at least 80.8 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 critically endangered.

Calidris ferruginea (curlew sandpiper) Conservation Advice
Page 7 of 13

Population reduction observed, estimated, inferred (b) anindex of abundance appropriate to




Criterion 2. Geographic distribution is precarious for either extent of occurrence

AND/OR area of occupancy
Vulnerable
Limited

Bl. Extent of occurrence (EQO) <100 km* < 5,000 km* < 20,000 km*
B2. Area of occupancy (AOO) <10 km? <500 km* < 2,000 km*
AND at least 2 of the following 3 conditions:

(@) Severely fragmented OR Number of

8 =1 <5 <10
locations

(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; (number of mature individuals

Evidence:

Not eligible

The extent of occurrence in Australia is estimated to be 7 600 000 km? (stable) and area
occupied 6 800 km? (stable; Garnett et al., 2011). Therefore, the species has not been
demonstrated to have met this required element of this criterion.

Criterion 3. Small population size and decline

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 Very high rate High rate Substantial rate
continuing decline of at least (up to a 25%in 3 years or 1 20%in 5yearsor2 10%in 10 years or 3
max. of 100 years in future generation generation generations
(whichever is longer) (whichever is (whichever is longer)
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:
(i) Number of mature' individuals in <50 <250 <1,000
@ each subpopulation
a
(i) % of mature _|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number of
mature individuals

Evidence:
Not eligible

The number of mature individuals in Australia is estimated to be 115 000 with a decreasing
trend (Bamford et al., 2008; Garnett et al., 2011), however, these estimates are out of date and
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likely to be an overestimate. Therefore, the species has not been demonstrated to have met this
required element of this criterion.

Criterion 4. Very small population

Vulnerable
Low

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

Evidence:
Not eligible
The number of mature individuals in Australia is estimated to be 115 000 with a decreasing

trend (Bamford et al., 2008; Garnett et al., 2011), however, these estimates are out of date and
likely to be an overestimate.

The total number of mature individuals is 115 000 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.

Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 years or 3 220% in 20 years or

Indicating the probability of extinction in generations, 5 generations, S IR F

the wild to be: whichever is longer  whichever is longer = 0l A
(100 years max.) (100 years max.)

Evidence:

Not eligible

Population viability analysis has not been undertaken

Conservation Actions

Recovery Plan

There should not be a recovery plan for this species, as approved conservation advice provides
sufficient direction to implement priority actions and mitigate against key threats. Significant
management and research is being undertaken at international, state and local levels.

Primary Conservation Objectives
International objectives

1. Achieve a stable or increasing population.
2. Maintain and enhance important habitat.
3. Disturbance at key roosting and feeding sites reduced.

Australian objectives
1. Achieve a stable or increasing population.
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2. Maintain and enhance important habitat.
3. Disturbance at key roosting and feeding sites reduced.
4. Raise awareness of curlew sandpiper within the local community.

Conservation and Management Actions

1. Work with governments along the East Asian — Australasian Flyway to prevent destruction
of key migratory staging sites.

Support initiatives to protect and manage key staging sites of curlew sandpiper.

Maintain and improve protection of roosting and feeding sites in Australia.

Incorporate requirements for curlew sandpiper into coastal planning and management.

Manage important sites to identify, control and reduce the spread of invasive species.

o g bk~ w N

Manage disturbance at important sites when curlew sandpipers are present — e.g.
discourage or prohibit vehicle access, horse riding and dogs on beaches, implement
temporary beach closures.

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

Monitoring priorities

1. Enhance existing migratory shorebird population monitoring programmes, particularly to
improve coverage across northern Australia.

Information and research priorities

1. More precisely assess curlew sandpiper population size, distribution and ecological
requirements particularly across northern Australia.

2. Improve knowledge about dependence of curlew sandpiper on key migratory staging sites,
and wintering sites to the north of Australia.

3. Improve knowledge about threatening processes including the impacts of disturbance.

Recommendations

0] 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:

Calidris ferruginea

(i) The Committee recommends that there should not be a recovery plan for this species.

Threatened Species Scientific Committee
4/3/2015
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The Minister approved this conservation advice on 14/05/2015 and included this species in the critically endangered
category, effective from 26/05/2015

Conservation Advice

Numenius madagascariensis

eastern curlew

Taxonomy

Conventionally accepted as eastern curlew Numenius madagascariensis Linnaeus, 1766,
Scolopacidae. Other common names include Australian or sea curlew, far eastern curlew and
curlew.

Monotypic, no subspecies are recognised (Bamford et al., 2008). Taxonomic uniqueness:
medium (22 general/family, 8 species/genus, 1 subspecies/species; Garnett et al., 2011).

Summary of assessment

Conservation status

Critically endangered: Criterion 1 A2,(a)

Numenius madagascariensis has been found to be eligible for listing under the following listing
categories:

Criterion 1: A2 (a): Critically Endangered
Criterion 2: Not eligible
Criterion 3: Not eligible
Criterion 4: Not eligible
Criterion 5: Not eligible

The highest category for which Numenius madagascariensis is eligible to be listed is Critically
Endangered.

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 by a committee nomination based on
information provided in the Action Plan for Australian Birds 2010 (Garnett et al., 2011), and
experts from the University of Queensland.

Public Consultation

Notice of the proposed amendment and a consultation document were made available for public
comment for 33 business days between 1 October 2014 and 14 November 2014. 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 eastern curlew is the largest migratory shorebird in the world, with a long neck, long legs,
and a very long downcurved bill. The wingspan is 110 cm and the birds weigh approximately
900 g. The head and neck are dark brown and streaked with darker brown. The chin and throat
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are whitish and there is a prominent white eye-ring; the iris is dark brown. The feathers of the
upper parts of the body are brown, with blackish centres, and have broad pale rufous or olive-
brown edges or notches. The tail is grey-brown with narrow dark banding on the feathers. The
underside of the bird is dark brownish-buff, becoming paler on the rear belly. There is fine dark-
brown streaking on the fore-neck and breast, which becomes thicker arrow-shaped streaks and
barring on the fore-flanks. The upper belly and rear flanks have finer and sparser dark streaking.
The underneath of the wing is whitish, but appears darker due to fine dark barring. The bill is
dark brown with a pinkish base and the legs and feet are blue-grey.

The female is slightly larger than the male with noticeably longer bill (Higgins & Davies, 1996).

Distribution

Australian distribution

Within Australia, the eastern curlew has a primarily coastal distribution. The species is found in
all states, particularly the north, east, and south-east regions including Tasmania. Eastern
curlews are rarely recorded inland. They have a continuous distribution from Barrow Island and
Dampier Archipelago, Western Australia, through the Kimberley and along the Northern
Territory, Queensland, and NSW coasts and the islands of Torres Strait. They are patchily
distributed elsewhere.

In Victoria, the main strongholds are in Corner Inlet and Western Port Bay, with smaller
populations in Port Phillip Bay and scattered elsewhere along the coast. Two thirds of the birds
in the Victorian population are female (Nebel et al. 2013); given that the species is
monogamous, it is likely there are male-skewed non-breeding populations elsewhere, but sex-
ratios have not been studied outside Victoria. Eastern curlews are found on islands in Bass
Strait and along the north-west, north-east, east and south- east coasts of Tasmania. In South
Australia, the species is scarce between the Victorian border and Cape Jaffa and patchily
distributed from the Coorong north-west to the Streaky Bay area, and has previously been
recorded in Lake Alexandrina and Lake Albert, South Australia. In southern Western Australia,
eastern curlews are recorded from Eyre, and there are scattered records from Stokes Inlet to
Peel Inlet. The species is a scarce visitor to Houtman Abrolhos and the adjacent mainland, and
is also recorded around Shark Bay. It is also recorded on Norfolk Island and Lord Howe Island
(Marchant & Higgins, 1993).

Global distribution

The eastern curlew is endemic to the East Asian — Australasian Flyway. Eastern curlews breed
in Russia in southern Ussuriland, the Iman River, scattered through south, west and north
Kamchatka, the lower and middle Amur River basin, the Lena River basin, between 110° E and
130° E up to 65° N, and on the Upper Yana River, at 66° N. It also breeds in Mongolia and
north-eastern China

The eastern curlew is a common passage migrant in Japan, Republic of Korea, China and
Indonesia, and is occasionally recorded moving through Thailand and the Malay Peninsula.
During the non-breeding season a few birds occur in southern Republic of Korea, Japan and
China. About 25% of the population is thought to winter in the Philippines, Indonesia and Papua
New Guinea but most (estimated at 73% or 28 000 individuals) spend the non-breeding season
in Australia. Eastern curlews are regular non-breeding visitors to New Zealand in small
numbers, and occur rarely on Kermadec Island and the Chatham Islands (Marchant & Higgins,
1993).

Relevant Biology/Ecology
Life history
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The generation time is 10.1 years (Garnett et al., 2011).

Data extracted from the Australian Bird and Bat Banding Scheme (ABBBS) reports a longevity
record of 19 years, 1 month (Australian Government, 2014).

Breeding
The eastern curlew does not breed in Australia.

Eastern curlews nest in the Northern Hemisphere summer, from early May to late June, often in
small colonies of two to three pairs. They nest on small mounds in swampy ground, often near
where wild berries are growing. The nest is lined with dry grass and twigs. The birds may delay
breeding until three to four years of age (del Hoyo et al., 1996).

General habitat

During the non-breeding season in Australia, the eastern curlew is most commonly associated
with sheltered coasts, especially estuaries, bays, harbours, inlets and coastal lagoons, with
large intertidal mudflats or sandflats, often with beds of seagrass (Zosteraceae). Occasionally,
the species occurs on ocean beaches (often near estuaries), and coral reefs, rock platforms, or
rocky islets. The birds are often recorded among saltmarsh and on mudflats fringed by
mangroves, and sometimes within the mangroves. The birds are also found in coastal saltworks
and sewage farms (Marchant & Higgins, 1993).

Feeding habitat

The eastern curlew mainly forages during the non-breeding season on soft sheltered intertidal
sandflats or mudflats, open and without vegetation or covered with seagrass, often near
mangroves, on saltflats and in saltmarsh, rockpools and among rubble on coral reefs, and on
ocean beaches near the tideline. The birds are rarely seen on near-coastal lakes or in grassy
areas (Marchant & Higgins, 1993).

Roosting habitat

The eastern curlew roosts during high tide periods on sandy spits, sandbars and islets,
especially on beach sand near the high-water mark, and among coastal vegetation including low
saltmarsh or mangroves. They occasionally roost on reef-flats, in the shallow water of lagoons
and other near-coastal wetlands. Eastern curlews have occasionally been recorded roosting in
trees and on the upright stakes of oyster-racks (Marchant & Higgins, 1993). At Roebuck Bay,
Western Australia, birds have been recorded flying from their feeding areas on the tidal flats to
roost 5 km inland on a flooded supratidal claypan (Collins et al., 2001). In some conditions,
shorebirds may choose roost sites where a damp substrate lowers the local temperature. This
may have important conservation implications where these sites are heavily disturbed beaches
(Rogers, 1999). It may be possible to create artificial roosting sites to replace those destroyed
by development (Harding et al., 1999). Eastern curlews typically roost in large flocks, separate
from other shorebirds (Marchant & Higgins, 1993).

Feeding

The eastern curlew is carnivorous during the non-breeding season, mainly eating crustaceans
(including crabs, shrimps and prawns), small molluscs, as well as some insects. In studies at
Moreton Bay, south-east QId, three species of intertidal decapod dominated the diet: soldier
crabs (Myctryris longicarpus), sentinel crabs (Macrophthalmus crassipes) and ghost-shrimps
(Trypea australiensis) (Zharikov and Skilleter 2004). In Victoria, ghost-shrimps are an important
part of the diet (Dann 1986, 1987). In Roebuck Bay, Western Australia, the birds feed mainly on
large crabs, but will also catch mantis shrimps and chase mudskippers (Rogers, 1999).
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The eastern curlew is extremely wary and will take flight at the first sign of danger, long before
other nearby shorebirds become nervous. The birds are both diurnal and nocturnal with feeding
and roosting cycles determined by the tides. Eastern curlews find the burrows of prey by sight
during the day or in bright moonlight, but also locate prey by touch. The sexual differences in bill
length lead to corresponding differences in diet and behaviour (Marchant & Higgins, 1993).
Eastern curlews usually feed singly or in loose flocks. Occasionally, this species is seen in large
feeding flocks of hundreds (Marchant & Higgins, 1993).

Migration patterns

The eastern curlew is migratory. After breeding, they move south for the Northern Hemisphere
winter. The birds migrate by day and night at varying altitudes (Marchant & Higgins, 1993).

Departure from breeding grounds

Eastern curlews leave Kamchatka Peninsula (Eastern Russia) from mid-July. There is a weak
migration through Ussuriland, Russia, from mid-July to late September and birds pass through
Kurile Island and Sakhalin, (Eastern Russia), from mid-July to late August (P.S. Tomkovich pers
comm. in Marchant & Higgins, 1993). Fewer birds appear in continental Asia on the southern
migration than on the northern migration (Dement'ev & Gladkov, 1951). Eastern curlews are
commonly seen in Republic of Korea, Japan and China during August-October. Migration from
the Yellow Sea to Australia is usually undertaken in a single direct flight (Minton et al., 2013).
There are also records of migrants in Thailand, the Malaysian Peninsular, Singapore, the
Philippines, and Borneo (Indonesia), broadly between August and December (Marchant &
Higgins, 1993). The birds arrive in north-west and eastern Australia as early as July (Lane,
1987). In north-west Australia, the maximum arrival was recorded between mid-August and the
end of August (Minton & Watkins, 1993). At least some birds stopover in northern Australia or
Papua New Guinea before moving on to non-breeding grounds in southern Australia (Minton et
al. 2013, Lane, 1987), either is a series of short flights or one long flight. Many birds arriving in
eastern Australia appear to move down the coast from northern Queensland with influxes
occurring on the east coast have suggested a general southward movement until mid-February
(Alcorn, 1988); this is presumably dominated by late-arriving juveniles. Records from
Toowoomba, Broken Hill and the Murray-Darling region in August and September suggest that
some birds move overland (Marchant & Higgins, 1993) and arrival along the east and south-east
Australian coasts suggests some fly directly to these areas (Alcorn, 1988). In southern
Tasmania, most arrive in late August to early October; later arrivals, probably of juveniles, occur
until December (Marchant & Higgins, 1993). When eastern curlews first arrive in south-eastern
Tasmania they are found at a number of localities before congregating at Barilla Bay or Orielton
Lagoon (BirdLife Tasmania unpubl. data).

Eastern curlews arrive in New Zealand from the second week of August until mid-November
with median date mid-October (Marchant & Higgins, 1993). These relatively late arrivals suggest
that the small NZ population (<20 birds) is dominated by immatures.

Non-breeding season

During the non-breeding season small numbers of eastern curlew occur in southern Republic of
Korea, Japan, China and Taiwan. Unquantified numbers occur in Papua New Guinea, Borneo,
and possibly Peninsular Malaysia and the Philippines (Marchant & Higgins, 1993). The majority
of the eastern curlew population is found in Australia during the non-breeding season (Bamford
et al., 2008), mostly at a few sites on the east and south coasts and in north-western Australia
(Lane, 1987). Population numbers are stable at most sites in November or between December-
February, indicating little movement during this period (Lane, 1987; Alcorn, 1988). Eastern
curlews move locally between high-tide roost-sites and intertidal feeding zones (Marchant &
Higgins, 1993).

Return to breeding grounds
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In Australia, most eastern curlews leave between late February and March-April (Marchant &
Higgins, 1993). The birds depart New Zealand from mid-March to mid-May (Marchant & Higgins,
1993). Satellite-tracking (Driscoll and Ueta 2002) and geolocation studies (Minton et al., 2013)
indicate that it is usual for eastern curlew to migrate from south-eastern Australian non-breeding
grounds to the northern Yellow Sea in a single flight, but that birds may take additional stops if
they encounter poor migration conditions. The species has been recorded on passage in various
locations mostly between March and May, arriving at Kamchatka, Russia, during May (Marchant
& Higgins, 1993).

Most shorebirds including eastern curlew, spend their first and second austral (southern) winters
in Australia, and some or all may also spend their third winter here before undertaking their first
northward migration to the breeding grounds (Wilson, 2000). Eastern curlews probably have
longer-delayed maturity than any other Australian shorebird, with many individuals not migrating
north until their third year and some not migrating north until their fourth (Rogers et al. 2008).

Descriptions of migratory pathways and important sites

Internationally, the Yellow Sea is extremely important as stopover habitat for eastern curlews. It
supports about 80% of the estimated flyway population on the northern migration. Counts on
southwards migration appear to be lower (Barter 2002) but this probably reflects search effort
and timing, given that preliminary geolocator results suggest the same staging sites in the
Yellow Sea are used on both southwards and northwards migration (Minton et al., 2013).
Relatively few eastern curlews pass through Japan. Thirteen sites of international importance
have been identified in the Yellow Sea (six in China, six in Republic of Korea and one in North
Korea). Twelve sites are known to be important during the northern migration and seven during
the southern migration, with six sites (Dong Sha, Shuangtaizihekou National Nature Reserve,
Ganghwa Do, Yeong Jong Do, Mangyeung Gang Hagu and Dongjin Gang Hagu) important
during both (Barter, 2002).

Threats

Threats in Australia, especially eastern and southern Australia, include ongoing human
disturbance, habitat loss and degradation from pollution, changes to the water regime and
invasive plants (Rogers et al., 2006; Australian Government, 2009; Garnett et al., 2011).

Human disturbance can cause shorebirds to interrupt their feeding or roosting and may
influence the area of otherwise suitable feeding habitat that is actually used. Disturbance to pre-
migratory eastern curlews may adversely affect their capacity to migrate, as the birds will use
energy reserves to avoid disturbance, rather than for migration. Eastern curlews take flight when
humans approach to within 30-100 metres (Taylor & Bester, 1999), or even up to 250 metres
away (Peter, 1990). Coastal development, land reclamation, construction of barrages and
stabilisation of water levels can destroy feeding habitat (Close & Newman, 1984). Pollution
around settled areas may reduce the availability of food (Close & Newman, 1984).

Formerly, eastern curlews were shot for food in Tasmania (Marchant & Higgins, 1993). The
species has been hunted intensively on breeding grounds and at stopover points while on
migration (Marchant & Higgins, 1993).

Eastern curlews are threatened by wetland degradation in the Yellow Sea where it stages on
migration (Bamford et al., 2008; van de Kam et al., 2010; Murray et al., 2014). Threats along
their migratory route include sea level rise, environmental pollution, reduced river flows, human
disturbance and reclamation for tidal power plants and barrages, industrial use and urban
expansion (Barter, 2002; Kelin and Qiang, 2006; Moores, 2006; Iwamura et al., 2013).
Additional threats include disturbance at nesting sites and hunting on the breeding grounds
(Barter et al., 1997).
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How judged by the Committee in relation to the EPBC Act Criteria and Requlations

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 Al to
Ad

Vulnerable

Substantial reduction
Al 290% 270% 2 50%
A2, A3, A4 2 80% 2 50% 2 30%

Al 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 (b) anindex of abundance appropriate to
or suspected in the past where the causes of the the taxon
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]

(@) direct observation [except A3]

based on (c) adecline in area of occupancy,

any of th? extent of occurrence and/or quality of
following: habitat

) ) ) (d) actual or potential levels of
A4 An observed, estimated, inferred, projected or exploitation

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.

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

Evidence:
Eligible under Criterion 1 A2 (a) for listing as Critically Endangered

The global population estimate was 38 000 individuals including 28 000 in Australia (Bamford et
al., 2008), but numbers have recently declined (Garnett et al., 2011). This population estimate is
out of date given the ongoing population declines.

Numbers appear to have declined on Eighty-mile Beach, WA by ¢.40% between 2000 and 2008,
whereas numbers at Roebuck Bay, WA have remained relatively stable (Rogers et al., 2009). At
Moreton Bay, QLD they declined by c. 2.4% per year between 1992 and 2008 (Wilson et al.,
2011), across the whole of QLD they declined by c. 4.14% between 1992 and 2008 (Fuller et al.,
2009), in Victoria by 2.2% per year between 1982 and 2011 (Minton et al., 2012) and in
Tasmania by 80% between the 1950s and 2000 (Reid & Park, 2003) and by 40% across 49
Australian sites between 1983 and 2007 (BirdLife Australia in litt. 2011). An observation of over
2000 eastern curlews at Mud Islands, Port Phillip Bay in 1953 (Tarr and Launder 1954), cf
current counts of fewer than 50 birds in Port Phillip Bay, suggests that population declines in
eastern curlew may have begun well before regular shorebird counts were initiated in Australia.

An unpublished assessment of the numbers of eastern curlews at roost sites in Tasmania
showed decreases of between 55% and 93%, depending on site (Woehler pers. comm., 2014).
In the southeast, the decrease was 90% for the period 1964/65 — 2010/11, and in the north, the
decrease was 93% between 1973/74 and 2010/11 (Woehler pers. comm., 2014). At both of
these sites, and at other roost sites in Tasmania, the decreases have continued, with fewer birds
seen in 2014 (Woehler pers. comm., 2014).

There are no clear trends in Japan between 1978 and 2008 (Amano et al., 2010), but this region
lies outside the main migration route of eastern curlew.

A subsequent and more detailed assessment by a University of Queensland team (partly funded
by the Department of the Environment under an Australian Research Council collaborative
grant), puts the species into the critically endangered category (Fuller, pers. comm., 2014). Time
series data from directly observed summer counts at a large number of sites across Australia
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indicate a severe population decline of 66.8% over 20 years (5.8% per year; Fuller, pers. comm.
2014), and 81.4 % over 30 years which for this species is equal to three generations (Garnett et
al., 2011).

In large part, the observed decline in eastern curlew numbers across Australia stems from
ongoing loss of intertidal mudflat habitat at key migration staging sites in the Yellow Sea (Murray
et al., 2014). As such, qualification under criterion A2 rather than A1 seems warranted.
However, threats are also occurring in Australia including coastal development and recreational
activities causing disturbance.

The Committee considers that the species has undergone a very severe reduction in numbers
over three generation lengths (30 years for this assessment), equivalent to at least 81.4 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 critically endangered.

Criterion 2. Geographic distribution is precarious for either extent of occurrence

AND/OR area of occupancy
Vulnerable
Limited

B1. Extent of occurrence (EOO) < 100 km? < 5,000 km* < 20,000 km*
B2. Area of occupancy (AOO) <10 km* < 500 km* < 2,000 km*
AND at least 2 of the following 3 conditions:

(@) Severely fragmented OR Number of

. =1 <5 <10
locations

(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; (number of mature individuals

Evidence:
Not eligible
The extent of occurrence in Australia is estimated to be 30 000 km? (stable) and area occupied

8 500 km? (decreasing; Garnett et al., 2011). Therefore, the species has not been demonstrated
to have met this required element of this criterion.

Criterion 3. Small population size and decline

Vulnerable
Limited
Estimated number of mature individuals <250 < 2,500 < 10,000
AND either (C1) or (C2) is true
Cl1 An observed, estimated or projected Very high rate High rate Substantial rate
continuing decline of at least (up to a 25%in 3 years or 1 20%in 5yearsor2 10%in 10 years or 3
max. of 100 years in future generation generation generations
(whichever is longer) (whichever is (whichever is longer)
longer)
C2 An observed, estimated, projected or
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inferred continuing decline AND its
geographic distribution is precarious
for its survival based on at least 1 of
the following 3 conditions:

(i) Number of mature individuals in <1000
@ each subpopulation -V
a
(i) % of mature individuals in one 100%
subpopulation =

(b) Extreme fluctuations in the number of
mature individuals

Evidence:

Not eligible

The number of mature individuals in Australia was estimated at 28 000 in 2008 (Bamford et al.,
2008; Garnett et al., 2011), but has declined since. There are no current data available to allow

assessment against this criterion. Therefore, the species has not been demonstrated to have
met this required element of this criterion.

Criterion 4. Very small population

Vulnerable
Low

Evidence:

Not eligible

The total number of mature individuals was estimated at 28 000 in 2008 (Bamford et al., 2008;
Garnett et al., 2011), but has declined since. The estimate 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.

Criterion 5. Quantitative Analysis
Vulnerable
Medium-term future

210% in 100 years

Indicating the probability of extinction in
the wild to be:

Evidence:
Not eligible
Population viability analysis has not been undertaken

Conservation Actions

Recovery Plan

Numenius madagascariensis (eastern curlew) Conservation Advice
Page 8 of 13



There should not be a recovery plan for this species, as approved conservation advice provides
sufficient direction to implement priority actions and mitigate against key threats. Significant
management and research is being undertaken at international, state and local levels.

An International Single Species Action Plan will be developed and implemented across the East
Asian — Australasian Flyway. Additionally, BirdLife Australia coordinates Australia’s national
shorebird monitoring program, Shorebirds 2020. This volunteer-based program conducts
national shorebird surveys twice per year.

Primary Conservation Objectives

International objectives

1. Achieve a stable or increasing population.

2. Maintain and enhance important habitat.

3. Reduce disturbance at key roosting and feeding sites.
Australian objectives

Achieve a stable or increasing population.

Maintain and enhance important habitat.

Reduce disturbance at key roosting and feeding sites.
Raise awareness of eastern curlew within the local community.

PR

Conservation and Management Actions

1. Work with governments along the East Asian — Australasian Flyway to prevent destruction
of key migratory staging sites.

2. Develop and implement an International Single Species Action Plan for eastern curlew with
all range states.

Support initiatives to improve habitat management at key sites.
Maintain and improve protection of roosting and feeding sites in Australia.
Incorporate requirements for eastern curlews into coastal planning and management.

Manage important sites to identify, control and reduce the spread of invasive species.

N o g &~ W

Manage disturbance at important sites when eastern curlews are present — e.g. discourage
or prohibit vehicle access, horse riding and dogs on beaches, implement temporary site
closures.

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

Monitoring priorities

1. Enhance existing migratory shorebird population monitoring programmes, particularly to
improve coverage across northern Australia

Information and research priorities

1. More precisely assess eastern curlew life history, population size, distribution and
ecological requirements particularly across northern Australia.

2. Improve knowledge about dependence of eastern curlew on key migratory staging sites,
and wintering sites to the north of Australia.
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3. Improve knowledge about threatening processes including the impacts of disturbance and
hunting.

Recommendations

0] 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:

Numenius madagascariensis

(ii) The Committee recommends that there should not be a recovery plan for this species.

Threatened Species Scientific Committee
4/3/2015
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and included this species in the Vulnerable category, effective
from 5 May 2016

Conservation Advice

Macroderma gigas

ghost bat

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 have been 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 reflect the desire to
efficiently prepare a large number of advices by adopting the presentation approach of the
Action Plan for Australian Mammals, and do not reflect any difference in the evidence used to
develop the recommendation.

Taxonomy

Conventionally accepted as Macroderma gigas (Dobson 1880).

Macroderma is a monotypic genus endemic to Australia. There is a possibility that Macroderma
exists in Papua New Guinea (Filewood 1983), but this has never been confirmed. The ghost bat
is the largest species in the family and comprises several disjunct subpopulations across
northern Australia.

A second subspecies from the Kimberley, M. gigas saturata, was described by Douglas (1962)
using diagnoses based on pelage and skin colour. However, it has now been synonymised with
M. gigas (Koopman 1984; Simmons 2005). Studies of morphological and genetic variation
across the species’ distribution found clinal variation in size (northern ghost bats were smaller;
Hand & York 1990), and a high degree of population subdivision with greater connectedness
amongst colonies in northern subpopulations (Worthington Wilmer et al., 1994, 1999). However,
these findings were not suggested as a basis for subspecific taxonomic distinctness, and no
subspecies are recognised.

Summary of assessment

Conservation status
Vulnerable: Criterion 1 A2(b)(c)(d), A3(b)(c)(d), Ad4(b)(c)(d) and Criterion 3 C1
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 new information provided to the Committee to list
Macroderma gigas.

Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 40 business days between 30 September 2015 and 25 November 2015. Any
comments received that were relevant to the survival of the species were considered by the
Committee as part of the assessment process.
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Species Information

Description

The ghost bat is the largest microchiropteran bat in Australia, with a head and body length of
10-13 cm and a forearm length of 10—-11 cm. It is Australia’s only carnivorous bat. Its fur is light
to dark grey above and paler below. It has long ears which are joined together, large eyes, a
simple noseleaf and no tail (Richards et al., 2008).

Distribution

Fossil data show that the ghost bat was once distributed widely over much of Australia except
Victoria and Tasmania, including the arid zone, but contracted northwards during the Holocene
period (Molnar et al., 1984; Churchill & Helman 1990). A study that combined information from
ancient DNA obtained from remains in extinct southern populations, newly-generated and
existing genetic data from extant northern populations, and ecological niche modelling based on
past and present climatic conditions (Thomson et al., 2012), suggested that the ghost bat
expanded southwards during periods of higher humidity (interglacials) and contracted
northwards in response to increasing aridity (e.g. preceding the last glacial maximum). The
combined analyses support previous statements that the ghost bat is a geographically relictual
species in southern, arid landscapes, present only because caves provide suitable roost
microclimates.

At the time of European settlement, arid zone subpopulations remained. Since the arrival of
Europeans, ghost bats have contracted further northwards, with much of their arid zone
distribution disappearing in the past few decades (Molnar et al., 1984; Churchill & Helman
1990). Burbidge et al. (1988) reported that western desert Aboriginal people stated that ghost
bats only ever occurred in a few favourable areas and that they were still present. However,
searches of several central Australian sites where they once occurred have since failed to locate
any (Churchill & Helman 1990). The last arid zone specimen was collected in 1961 (Butler
1962). The major range contraction from central Australia happened more than three
generations (24 years) ago.

The species’ current range is discontinuous, with geographically disjunct colonies occurring in
the Pilbara (Armstrong & Anstee 2000; McKenzie & Bullen 2009), Kimberley (including several
islands; McKenzie & Bullen 2012), northern Northern Territory (including Groote Eylandt), the
Gulf of Carpentaria (Australian Wildlife Conservancy 2010), coastal and near coastal eastern
Queensland from Cape York to near Rockhampton (Richards et al., 2008), and western
Queensland (including Riversleigh and Cammoweal districts; Bullen pers. comm., 2015).
Burbidge et al. (2009), using modern, historical and subfossil data, found that the ghost bat
occurred in 37 of Australia’s 85 bioregions, and that it was extinct in 12. Only 14 breeding sites
are currently known (Worthington Wilmer 2012).

Populations are highly structured, being genetically distinct at both regional and local scales
(Worthington Wilmer et al., 1994, 1999; Armstrong et al., in prep). Populations at the southern
limits of the species’ range are geographically isolated and separated by a minimum distance of
300 km. This geographic isolation is reflected in the genetic data with populations at Mt Etna,
Cape Hillsborough, and Camooweal in Queensland, and the Pilbara in Western Australia, being
highly divergent genetically, and implies virtually no movement of individuals between these
sites (Worthington Wilmer et al., 1999). Populations within the Northern Territory and far north
Queensland are also highly distinct from each other and other population centres (Worthington
Wilmer et al., 1999), while the Kimberley bats are distinct from all other Australian populations
with genetic structure evident in the Kimberley populations (Worthington Wilmer 1996).

Population genetic studies indicate a high degree of female philopatry (remaining in, or returning
to, an individual's birthplace) at natal roosts based on mitochondrial DNA markers; gene flow
within regions mediated by male movements was also suggested from nuclear microsatellite
markers (Worthington Wilmer et al., 1994, 1999). Northern groups had higher heterozygosity
and less marked phylogeographic structure than southern groups, which was interpreted to be a
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consequence of the limited availability and greater separation of roost sites with suitable
microclimates in more arid areas. Recent studies that have built on the work by Worthington
Wilmer et al. (1994, 1999), by adding individuals from the Pilbara and Kimberley regions, have
also highlighted the distinctness of these two subpopulations, high female philopatry, and gene
flow within regions arising from male movements (K. Armstrong et al., pers. comm., cited in
Woinarski et al., 2014). Losses of sites containing breeding females have the potential to reduce
the area of occupancy and population size significantly.

Relevant Biology/Ecology

Ghost bats are the largest microchiropteran bat in Australia and the second largest in the world,
weighing up to 150 g and having a wingspan of 60 cm. They currently occupy habitats ranging
from the arid Pilbara to tropical savanna woodlands and rainforests. During the daytime they
roost in caves, rock crevices and old mines. Roost sites used permanently are generally deep
natural caves or disused mines with a relatively stable temperature of 23°-28°C and a moderate
to high relative humidity of 50-100 percent (Pettigrew et al., 1986; Churchill & Helman 1990;
Churchill 1991; Armstrong & Anstee 2000; J. Toop unpublished data). They are carnivores, with
a broad diet comprising small mammals including other bats, birds, reptiles, frogs and large
insects (Pettigrew et al., 1986; Schulz 1986; Boles 1999; J. Toop unpublished data). The
proportion of food items in the diet varies with availability. At Pine Creek in the Northern
Territory, diet predominantly comprised birds as large as the dollarbird (Eurystomus orientalis),
which weighs 125-140 g (Schulz, 1986; Pettigrew et al., 1986). At Mount Etna, diet has at times
been mostly large insects, while at other times the prey included vertebrates such as birds, bats,
rats and mice (J. Toop, unpublished data).

The ghost bat has a surface foraging strategy with two modes. It perches in vegetation to
ambush passing prey (either on the ground or in the air), and it also gleans surfaces such as the
ground while in flight. Its echolocation calls show wide variation (McKenzie & Bullen 2009).
Tidemann et al. (1985) found that foraging areas were centred, on average, 1.9 km from the
daytime roost. The mean size of foraging areas was 61 ha and tagged bats generally returned to
the same areas each night. Hunting behaviour within foraging areas consisted of observation at
vantage points with brief sallies to capture prey (mostly insects on the ground), though hawking
of flying insects was also observed. Vantage points were changed about every 15 minutes
during foraging periods, and the mean distance between them was 360 m. Foraging areas were
not exclusive; there was overlap between the ranges of several tagged individuals, and in one
case an area was used by 20 bats.

Hoyle et al. (2001), who studied the southern-most known colony in Queensland, found that
female bats gave birth to a single young in late spring, but only 40 percent (22—-70%, 95%
confidence interval (Cl)) of females bred in their second year, increasing to 93 percent (87-97%,
95% CI) for females = 2 years old. Sixty-five percent of juveniles captured were female. Annual
adult survival ranged 0.57-0.77 for females and 0.43-0.66 for males, and was lowest over
winter—spring and greatest in autumn—winter. Juvenile survival for the first year ranged
0.35-0.46 for females and 0.29-0.42 for males. Adult survival varied among seasons, and was
negatively associated with rainfall but not associated with temperature apart from being lower in
late winter. Poor survival may result from the inferior daytime roosts that bats must use if water
seepage forces them to leave their normal roosts. Although these age-specific rates of fecundity
and survival suggested a declining population, mark-recapture estimates of the population trend
indicated stability over the study period. Counts at daytime roosts also suggested a population
decline, but were considered unreliable because of an increasing tendency of bats to avoid
detection. At Mount Etna, Toop (1985) found that pregnant females congregated in the warmest
caves and gave birth over a month commencing in mid-October. As caves became warmer as
summer progressed, some mothers shifted the young to other caves. Juvenile bats commenced
flying at seven weeks with all young capable of flight by the end of January.

Ghost bats move between a number of caves seasonally or as dictated by weather conditions,
and require a range of cave sites (Hutson et al., 2001). Most breeding sites appear to require
multiple entranced caves (L. Hall pers. comm., cited in McKenzie & Hall 2008). Ghost bats
disperse widely when not breeding, but concentrate in a relatively few roost sites when
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breeding. Few of these sites are known (Richards et al., 2008; Worthington Wilmer 2012), and
most are not protected or managed.

Roost sites include caves, rock crevices and disused mine adits. In the Hamersley Range in the
Pilbara, preferred roosting habitat appears to be caves beneath bluffs of low rounded hills
composed of Marra Mamba geology, and larger hills of Brockman Iron Formation; in the eastern
Pilbara, caves beneath bluffs composed of Gorge Creek Group geology and granite rockpiles
are preferred (Armstrong & Anstee 2000). The species’ persistence in the arid Pilbara depends
on the physiologically benign day roosts found deep underground in humid, temperature-stable
caves (Leitner & Nelson 1967; Hall et al., 1997; Armstrong & Anstee 2000; McKenzie & Bullen
2009).

Ghost bats are easily disturbed when roosting. Young may be dislodged by adults in rapid
take-offs (J. Toop, unpublished data) and may not return to the roost site (K. Armstrong pers.
comm., cited in Woinarski et al., 2014). This makes counting individuals at roost sites difficult
and repeated counts may be unreliable (Armstrong 2010). Such susceptibility to disturbance
also threatens the viability of roosts with unregulated human visitation, including surveys which
target caves and may inadvertently flush individuals into daylight.

Females breed at an age of two to three years (Hoyle et al., 2001). Longevity in the wild is
unknown, but is likely to be somewhat less than the maximum 22.6 years in captivity (AnAge
2012). Generation time is assumed to be 8 years (Woinarski et al., 2014).

Threats

The key threat to the ghost bat is habitat loss and degradation due to mining activities
(McKenzie & Hall 2008; Qld DEHP 2015). The species’ slow reproductive rate, and the lack of
suitable habitat which restricts its movement, renders it vulnerable to threats and localised
extinctions (Qld DEHP 2015). The genetic isolation of each subpopulation suggests areas are
unlikely to be recolonised if a local extinction occurs (Qld DEHP 2015).

Threats to the ghost bat are outlined in the table below (Woinarski et al., 2014).

Threat factor Consequen | Extent over Evidence base
ce rating which threat
may operate

Habitat loss Severe Moderate Mt Etna and the surrounding area
(destruction of, or contain breeding sites, some of which
disturbance to, have been destroyed; declines were
roost sites and reported at Mt Etna following mining; Mt
nearby areas) due Etna is now protected in a national park
to mining and visited by tourists (Worthington

Wilmer 2012). Mount Consider cave
west of Cairns has been destroyed;
other sites are still vulnerable;
limestone mining is a threat in
Cooktown. Many Pilbara roosts are
vulnerable to iron ore mining and the
deterioration and disturbance of old
underground gold and copper mines.
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Disturbance of
(human visitation
at) breeding sites

Moderate-
severe

Moderate

Ghost bats are easily disturbed and
may abandon sites where disturbance
occurs (K. Armstrong pers. comm.,
cited in Woinarski et al., 2014). Minor
disturbances by approaching vehicles
and people may result in bats moving to
alternative roost sites (Bullen pers.
comm., 2015). Larger disturbances by
recreational cavers or ecologists
entering caves may cause the loss of
pups and/or abandonment of roost sites
(Bullen pers. comm., 2015).

Modification to
foraging habitat

Moderate

Moderate

Vegetation simplification can impact on
foraging strategies and productive
riparian sites. Foraging bats search for
prey from vantage points in trees before
making short flights to capture prey
(Tidemann et al.,1985). To persist in an
area, small colonies require a group of
caves/shelters that provide alternative
day and night roost sites, and a gully or
gorge system that opens onto a plain or
riparian line that provides good foraging
opportunities, typically less than 5 km
from the diurnal roost site (Bullen pers.
comm., 2015). Livestock grazing, fire
and weed encroachment can degrade
habitat (Qld DEHP 2015); some
population declines could be
attributable to prey lost through habitat
modification by fire and livestock
(Duncan et al., 1999).

Collision with
fences, especially
those with barbed
wire

Moderate

Moderate

Ghost bats have low fecundity and
survival (Hoyle et al., 2001). They often
fly at about fence height and substantial
numbers are known to be killed when
colliding with fencing wire (Armstrong &
Anstee 2000; McKenzie & Bullen 2009).
A single fence near a colony can
effectively remove all of these
individuals given enough time, and has
been observed in the Pilbara
(Armstrong & Anstee 2000; Armstrong
pers. comm., 2015).

Collapse or
reworking of old
mine adits

Minor-
moderate

Minor-moderate

Many of the known nursery roosts are
in old mine workings that are
collapsing, flooding or subject to
disturbance (Hall et al., 1997;
Armstrong 2001); e.g. the Pine Creek
colony roosts in an adit that is in danger
of collapse (Richards et al., 2008).

Contamination by
mining residue at
roost sites

Moderate

Moderate

Several roosting sites in old mines have
high levels of pollutants that may
reduce rates of survival or reproduction.
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Disease Unknown Unknown

A possible herpes-type virus appears to
be affecting the Mt Etna population, but
the pathology is yet to be confirmed (J.
Augusteyn pers. comm., cited in
Woinarski et al., 2014).

Poisoning by cane | Severe

toads

Moderate (may
become
Moderate-
Entire)

There is evidence of ghost bats

preying upon cane toads in Kakadu NP;
bats have been found dead with
chewed toads in their throats (White &
Bullen pers. comm., cited in Qld DEHP
2015). There has been a significant
reduction in numbers of ghost bats in
the Riversleigh district, western
Queensland, apparently due to the
consumption of cane toads (Bullen
pers. comm., 2015). Genetic work
indicates that the ghost bat is unable to
tolerate bufotoxins (Shine et al., in
review, cited in Armstrong pers. comm.,
2015).

Competition for Unknown Unknown
prey with foxes

and feral cats

Some population declines could be
attributable to competition for prey with
foxes and feral cats (Duncan et al.,
1999).

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 Al to
Ad

Vulnerable
Substantial reduction
Al 290% 270% 2 50%
A2, A3, A4 2 80% 2 50% 2 30%

Al 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]

(@) direct observation [except A3]

(b) an index of abundance appropriate to
the taxon

basedf '?hn (c) adecline in area of occupancy,
any otthe extent of occurrence and/or quality of
ollowing:

habitat

(d) actual or potential levels of

A4 An observed, estimated, inferred, projected or exploitation

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.

(e) the effects of introduced taxa,
hybridization, pathogens, pollutants,
competitors or parasites
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Evidence:
Eligible under Criterion 1 A2(b)(c)(d), A3(b)(c)(d), A4(b)(c)(d) for listing as Vulnerable

Woinarski et al. (2014) estimate the population size of the ghost bat to be fewer than 10 000
mature individuals, with an estimated continuing decline of greater than 10 percent in 24 years
(three generations). There is evidence of significant declines in some parts of the species’
distribution.

Western Australia

Ghost bats occur in the Pilbara and the Kimberley, with abandoned mine adits (horizontal
tunnels) comprising a significant proportion of the known roost sites (Woinarski et al., 2014). The
presence of mines may have allowed the species to extend its range and expand its population
size in the past (e.g. Worthington Wilmer et al., 1999). However, many disused mines are now
collapsing or being open cut and reworked (Armstrong 2001, 2011; WA DPaWw 2015).

There is a possibility of population decline following the loss of some root sites in the Pilbara
(Armstrong pers. comm., 2015). Most of the population in the Pilbara region is known from six
historical mine workings: Bamboo Creek, Bulletin, Comet, Klondyke Queen, Lalla Rookh and All
Nations mines (Armstrong pers comm., 2015). In the past these populations probably had over
1000 individuals (Armstrong & Anstee 2000). Two of them (All Nations and Bulletin mine)
appear to have now disappeared; the remaining four mines show evidence of collapse, flooding
and human intrusion and are part of active mineral exploration leases, and may have decreased
in size (Armstrong pers comm., 2015). The other smaller colonies are found in caves and
relatively small adits, with colony sizes typically less than 10 (Armstrong and Anstee 2000;
Armstrong pers. comm., 2015).

In the Pilbara, most known breeding sites of the ghost bat are confined to underground
gold/copper mines that are now collapsing or being open cut, and to caves in banded ironstone
strata that may be mined out over the next 30-50 years. On current trends, most of its Pilbara
roost sites may be destroyed over the next 30 years (Woinarski et al., 2014). Numbers are likely
to decline by over 30 percent in Western Australia in the future with local extinction in areas
such as the central and eastern Hamersley Range, with the extent of occupancy likely to decline
by over 10 000 km? (Bullen pers. comm., 2015). However, barbed wire fences are being
replaced in crucial areas and breeding sites are being identified for protection (WA DPaWwW 2015),
which may reduce the current rate of decline.

The Kimberley colonies (containing approximately two-thirds of the state’s ghost bat population)
are likely to be relatively stable, as little mining or habitat destruction occurs in the region, with
cane toads the main threat. However, limited surveys have been undertaken in the Kimberley
(WA DPaW 2015), and it is unclear to what extent cane toads will affect these populations in the
future if cane toads advance further into the Kimberley.

Northern Territory

Populations in Kakadu National Park are believed to have declined by more than 90 percent
since the arrival of cane toads in 2001. No formal surveys in Kakadu National Park were
undertaken prior to 2014, but informal surveys and approximate counts were undertaken by
rangers, with the most reliable undertaken in the 1980s (Table 1). Surveys undertaken in
2014-2015 show that many of the largest roosting areas are now abandoned, including the
largest colonial site at Ngarradji Warde Djobkeng (Table 1; White et al., in prep). The remaining
colonies are reduced and in areas remote from waterholes (A. White unpublished data, cited in
Qld DEHP 2015).
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Table 1. Population estimates for major ghost bat sites in Kakadu National Park. Other sites not
listed are small, day roosting sites. (A. White pers. comm., 2016.)

Location 1984-1986 2014-2015 Known breeding

estimates surveys site
Ngarraddj Warde Djobknong 800+ 0 Yes
Nawurlandja 30-50 1 Yes
Rockholes Mine 30-50 0 No
Blue Rocks Caves (Caves 1-6) 50-100 18 Yes
Hawk Dreaming (Caves 1-3) 50+ 22 Yes
Jabiru Dreaming 30 0 No
Riflefish Dreaming 20 0 No

Counts have been undertaken at Pungalina, now owned and managed by the Australian Wildlife
Conservancy, from 2005 to 2012. The population appeared to be stable throughout this period.
A few ghost bat carcasses were found in 2012; it is unclear whether these can be attributable to
cane toad poisoning as cane toads arrived in Pungalina several years before 2005 (N. White
pers. comm., 2015b).

Milne & Pavey (2011) considered the species to be relatively common and secure in the wet dry
tropics of the Northern Territory. However, the largest known breeding site at Kohinoor Adit in
Pine Creek (Pettigrew et al., 1986) faces threats from unregulated human visitation, potential
mine collapse and possibly contaminated water (Woinarski et al., 2014) and may be in decline
(WA DPaW 2015; QId DEHP 2015). Grant et al. (2010) summarised the counts at Kohinoor Adit
(Table 2). A count was also undertaken in 2013 using a thermal video camera and missile
tracking software (Armstrong pers. comm., 2015). Sampling precision has varied with methods
used, and counts vary depending upon the season of count and breeding stage (Woinarski et
al., 2014). However, the counts suggest that numbers may have declined by more than 30
percent over the past 24 years (three generations).

Table 2. Counts of ghost bats at various dates at the largest known breeding
site, Kohinoor Adit.

Date Count
July 1981 300
May 1983 445
June 1984 780
May 1985 1100
April 1987 1300
February 1988 1400
August 1988 1300
January 1990 1500
July 2010 564
December 2013 550
Queensland

The Queensland subpopulations are located in 4-5 highly disjunct localities. Data are available
for four of the five main colonies, and all are in decline (Table 3) (Qld DEHP 2015). No
information is available for the Mitchell Palmer colony. Limited information is available for the
remaining colonies, but most are considered to be small with fewer than 50 individuals; it is
possible the entire Queensland population is in decline but further information is required to
confirm this (Qld DEHP 2015). The Boodjamulla (Lawn Hill and Riversleigh) population is now
thought to be extinct (A. White pers. comm., cited in Qld DEHP 2015).
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Table 3. Data for 4 Queensland subpopulations, showing decline (Qld DEHP 2015, with additions).

Previous estimate Recent estimate

170 (2011/12 estimate;
Worthington Wilmer 2012)
180 (2011/12 estimate;
Worthington Wilmer 2012)

Subpopulation
Mt Etna

40 (number of bats seen in
2013; Augusteyn et al., in prep)
50 (inferred from multiple cave
visits 2011-2014; Cali pers.
comm., cited in Qld DEHP
2015)

50-100 (Armstrong & White
pers. comm., cited in Qld DEHP
2015)

108 (2014 direct count estimate
by Peter Bannink; Hughes pers.
comm., 2015)

Cape Hillsborough

Camooweal 160-180 (2013 estimate; Qld

DEHP 2015)

Kings Plains 167 (1995 direct count
estimate by Les Hall; Hughes

pers. comm., 2015)

At Mount Etna only 26 individuals were captured over several months, whereas Worthington
Wilmer (1996) caught 25 individual bats over two nights in 1993 at a similar time of year, at the
same site and using the same methodology (Woinarski et al., 2014). Preliminary results from a
genetic coalescence study suggested an effective population size of 15-30 depending on the
method used (J. Augusteyn pers. comm., cited in Woinarski et al., 2014). The average age of
the Mt Etna colony is around five years, with each pair of successful breeding individuals only
just achieving population replacement (Toop & Davies, unpublished). Recent trapping of the
Cape Hillsborough wintering roost also indicates that the wintering population is declining when
compared with numbers caught and recorded from these caves from the mid 1970s to early
1990s (M. Cali pers. comm., cited in Woinarski et al., 2014). The Mt Etna population, and
probably the Cape Hillsborough population also, is genetically isolated and too small to survive
as a viable population, and will likely become extinct (N. White pers. comm., 2015a).

Conclusions

A summary of past and projected declines over the past 24 years (1992-2016), based on the
data provided above, are summarised in Table 4.

Table 4. Summary of above data

Population Past Current Past decline Decline over a 24 year
population population period (may include
size size past and present)

Pilbara, WA Likely >2000 1300-2000 Likely >30% as 2 >>30% (inferred from
based on out of 6 sites have | threats)
current disappeared, with
population decline in the
estimate and others
past decline

Kimberley, WA | 3000-4000 3000-4000 0% (inferred) >10% (inferred from

future threats and the
impacts of cane toads in
Kakadu)

Kakadu, NT 1010-1100 41 96-96% 90% (ongoing threats)

(subset: 7

populations)

Kohinoor Adit, 1500 550 63% 60% (ongoing threats)

NT

Queensland 677-697 248-298 56-64% 60% (ongoing threats)

(subset: 4

populations)

TOTAL 8187-9297 5139-6889 16-45% >30% (ongoing threats)
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The Committee considers that the species has undergone a substantial reduction in numbers
over three generation lengths (24 years for this assessment), equivalent to at least 30 percent
and the reduction has not ceased, and the cause has not ceased. Therefore, the species has
met the relevant elements of Criterion 1 to make it eligible for listing as Vulnerable.

Criterion 2. Geographic distribution as indicators for either extent of occurrence

AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EOO) < 100 km* < 5,000 km? < 20,000 km*
B2. Area of occupancy (AOO) <10 km* <500 km* < 2,000 km*

AND at least 2 of the following 3 conditions:

(@) Severely fragmented OR Number of

. =1 <5 <10
locations

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of
occupancy; (i) 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 is estimated at 3 989 300 km?, and the area of occupancy estimated at
1104 km?. These figures are based on the mapping of point records from 1996 to 2016,
obtained from state governments, museums, CSIRO and the Australian Wildlife Conservancy.
The EOO was calculated using a minimum convex hull, and the AOO calculated using a 2x2 km
grid cell method, based on the IUCN Red List Guidelines 2014 (DotE 2016). Mapped point
records from 1966 to 1996, which give an EOO of 5 649 306 km? and an AOO of 1952 km?
(DotE 2016), show that the historical distribution was much larger.

The EOOQ is currently stable in the Pilbara but continues to decline behind the cane toad front in
the Kimberley, Northern Territory and Queensland (Bullen pers. comm., 2015). The area of
occupancy is continuing to decline (Woinarski et al., 2014). However, the ghost bat occurs at
more than 10 locations and does not suffer extreme fluctuations (Woinarski et al., 2014).
Populations are fragmented, but not considered severely fragmented (other than in Queensland)
as there is likely to be interchange among colonies within, although not between, other parts of
the range (McKenzie & Hall 2008).

Following assessment of the data the Committee has determined that the geographic
distribution is very restricted, and there is a continuing decline in the population and distribution.
However, the distribution is not severely fragmented and there is no evidence of extreme
fluctuations. Therefore, the species has not met the required elements of this criterion.
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Criterion 3. Population size and decline

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 Very high rate High rate Substantial rate
continuing decline of at least (up to a 25%in 3 years or 1 20%in 5yearsor2 10%in 10 years or 3
max. of 100 years in future) generation generation generations
(whichever is longer) (whichever is (whichever is longer)
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:

(i) Number of mature. individuals in <50 <250 <1,000
@ each subpopulation
a

(i) % of mature individuals in one

o 90 — 100% 95 — 100% 100%
subpopulation =

(b) Extreme fluctuations in the number of
mature individuals

Evidence:
Eligible under Criterion 3 C1 for listing as Vulnerable

Although the ghost bat can be counted readily when it leaves caves and mine roosts after dusk
because of its large size and pale colour, there are no robust measures of abundance across its
full range. Monitoring of colony size has been conducted mostly on an ad-hoc basis over the
past three decades at certain large colonies, and data have been collected from some colonies
over several years (Woinarski et al., 2014).

McKenzie and Hall (2008) estimated the total population size to be 7000-9000 individuals, with
differences amongst the regional subpopulations. Worthington Wilmer (2012) stated that, based
on known colonies and without projections for unknown colonies, counts for Australia ranged
from 4000 to 6000 individuals (750-850 in Queensland, 2500-3500 in the Northern Territory
and about 1500 in Western Australia). Available population data are presented below.

Western Australia

Hall et al. (1997) reported the following subpopulation size data from mines in the Pilbara:
e Comet: 35 (26 April 1981); 37+ (14 October 1993); 100+ (19 July 1996)
e Klondyke: 40 (1 May 1981); 98+ (24 April 1994); 20+ (14 July 1994); 40+ (18 July 1995);
counts by Armstrong (2010) varied between 107 and 366 for the period 12 June 2011 to
5 July 2001
o Bulletin: 406 (23 April 1994); 200+ (18 July 1995).

Armstrong and Anstee (2000) estimated 1200 individuals to occur in the Pilbara. However,
surveys for environmental impact assessments have discovered several larger colonies in the
past decade (Armstrong 2011) and activities associated with mining have had an undocumented
effect at several known roost sites (K. Armstrong pers. comm., cited in Woinarski et al., 2014).
McKenzie and Bullen (2009) commented on the apparent commonness of the ghost bat after
recording ghost bats at 21 of their 24 survey areas in the Pilbara, and in all four Pilbara
sub-regions, though diurnal roosting and colony sizes were not examined explicitly and their
acoustic detection method was not optimal for this species.
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Surveys since 2009 indicate that the Pilbara populations exist in two regions: the Chichester
subregion with a population of approximately 1500, and the Hamersley subregion with a
population of approximately 350 (Bullen pers. comm., 2015). In the Chichester subregion
(eastern Pilbara), ghost bats occur mostly in medium to large groups in historical underground
mines, most of which appear to be breeding sites; ghost bats are spread across the Hamersley
Range in a large number of small groups of less than 20 (Armstrong & Anstee 2000; Bullen
pers. comm., 2015). The current population size in the Pilbara is estimated to be 1300-1900
individuals (Armstrong pers. comm., 2015) or 1500-2000 individuals (Bullen pers. comm.,
2015).

In the Kimberley a population size of around 3000-4000 individuals has been inferred
(McKenzie & Hall, 2008). The species has been recorded on six Kimberley Islands which, at the
date of this assessment, were last visited in February 2010 (McKenzie & Bullen 2012).

The total population size in Western Australia (comprising the Pilbara and Kimberley) is
therefore estimated at 4300—-6000 individuals.

Queensland

In Queensland the population size has been estimated at fewer than 1000 individuals (Woinarski
et al., 2014), and possibly as low as 470-680 individuals excluding the Calvert River / Pungalina
population on the Northern Territory/Queensland border (Table 5) (Qld DEHP 2015).

Table 5. Population estimates for Queensland (Qld DEHP 2015).

Subpopulation Most recent population
estimate

Mt Etna 40

Cape Hillsborough 50

Camooweal 50-100

Kings Plains (Cooktown) 108

Mt Isa/Cloncurry 50

Mitchell Palmer 50

Cape Melville/ Mcllwraith 20

Blackbraes/Chudleigh 50

Wet Tropics 50

On Cape York Peninsula, breeding sites are known at Mitchell-Palmer limestone and Kings
Plains station, with a suspected site near the Iron Range (Reardon et al., 2010). Other available
Queensland population estimates are of 150 at Girringun-Gugu Badhun West of Ingham /
Cardwell and 500 at Kuku Nyungkul — Kuku Bubogun south of Cooktown (C. Clague pers.
comm., cited in Woinarski et al., 2014).

Northern Territory

The total population in the Northern Territory is estimated to be 2500-3500 individuals, based
on counts at known colonies (Worthington Wilmer 2012). The population in Pungalina, just over
the border from Queensland, is estimated to be 100 from counts undertaken from 2005 to 2012
(N. White pers. comm., 2015b). The population at Kohinoor Adit is estimated to be 550
(Armstrong pers. comm., 2015), and at Kakadu around 100 (A. White pers. comm., 2016).

Conclusions

Woinarski et al. (2014) estimate the total population size to be fewer than 10 000 individuals,
based on a combination of counts of colony size at some roost sites plus calculations based on
area of occupancy. There is a projected continuing decline of greater than 10 percent in a future
24 year (three generation) period (Woinarski et al., 2014; also see Criterion 1). It is unknown

Macroderma gigas (ghost bat) Conservation Advice
Page 12 of 19



whether the number of mature individuals in each subpopulation is less than 1000, as colony
sizes in the Kimberley are unknown.

The Committee considers that the estimated total number of mature individuals of this species is
limited, and the population is likely to decline at a substantial rate of 10 percent in the next three
generations due to a decline in extent of occurrence, area of occupancy, habitat and number of
locations. Therefore, the species has met the relevant elements of Criterion 3 to make it eligible
for listing as Vulnerable.

Criterion 4. Number of mature individuals

Vulnerable
Low

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

Evidence:
Not eligible

The population size is estimated at 7000-9000 mature individuals (McKenzie & Hall 2008); see
information provided under Criterion 3.

The total number of mature individuals is not considered extremely low, very low or low.
Therefore, the species has not met this required element of this criterion.

Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 years or 3 220%in 20 years or

Indicating the probability of extinction in generations, 5 generations, S T

the wild to be: whichever is longer whichever is longer =3 M 00 LTS
(100 years max.) (100 years max.)

Evidence:

Not eligible

Population viability analysis has not been undertaken.

Conservation Actions

Recovery Plan

The Committee recommends that there should be a recovery plan for the ghost bat. Stopping
decline and supporting recovery of the species is complex, due to the requirement for a high

level of planning to abate the threats, a high level of support by key stakeholders, and a high

level of prioritisation. Existing mechanisms are not adequate to address these needs.

Primary Conservation Actions

1. Protect roost sites from mining, human disturbance and collapse.
2. Replace the top strands of barbed wire in fences near roost sites with single-strand wire.
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Conservation and Management Actions

The majority of known colonies occur in protected areas (e.g. national parks or heritage listed
mine sites) (McKenzie & Hall 2008). However, some breeding sites, for example in the Pilbara,
are not protected and no formal monitoring plan has been implemented (Armstrong & Anstee
2000; K. Armstrong pers. comm., cited in McKenzie & Hall 2008). Current management
activities include protection of some breeding sites, a captive breeding programme, long-term
population studies and monitoring in Queensland, and population studies in Western Australia
(McKenzie & Hall 2008; WA DPaW 2015).

Bullen (pers. comm., 2015) notes that while some roosting sites are protected, extended habitat
retention at ridge and creek line scales surrounding roosting sites is needed, as well as
protection of these areas from disturbance (including from airborne dust clouds which affect the
bats’ eyesight and hunting success, and burying of preferred foraging habitat under stored
overburden).

Recommended management actions are outlined in the table below (Woinarski et al., 2014).

Theme Specific actions Priority
Active mitigation of Protect land with significant colonies. High
threats In barbed wire fences close to roost sites, replace High

the top strand with single-strand wire, and put a
metal disc (around 10x10cm) between the top and
second strands.

Protect roost sites and surrounding foraging areas Medium
from disturbance, including the loss of habitat quality
due to changes to fire and grazing regimes.

Where appropriate, modify roost site areas to reduce | Medium
risks of collapse, and ensure mine-adits that are
known roost sites for ghost bats are maintained
following the cessation of mining activities.

Captive breeding N/a

Quarantining isolated N/a

populations

Translocation N/a

Community engagement | Educate people not to disturb roost sites. Medium
Reduce disturbance of Where there are known roosts in proximity to mining | High
roost sites or other activities, ensure disturbance is minimised

by undertaking environmental assessment,
considering alternative locations for works and
impact mitigation measures.

Survey and monitoring priorities

Theme Specific actions Priority
Survey to better define Collate and review all information on Pilbara roost High
distribution sites, and identify banded-ironstone areas in all parts

of the region that are planned for future mining or
may be quarantined from mining.

Additional surveys, especially to locate breeding High
sites, are required in remote parts of the Pilbara,
Kimberley and Northern Territory.

Assess population size (and significance) of all Medium-

known subpopulations. high
Establish or enhance Monitor populations at key sites and where impacts High
monitoring program from mining are occurring or likely.
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Develop cost-effective monitoring protocols (e.g. Medium
thermal tracking software) at a set of standardised
sites that contain most of the known population.

Information and research priorities

Theme Specific actions Priority
Assess impacts of Assess impacts of disturbance of breeding sites, High
threats on species and identify appropriate buffer zones for specific

activities around roost sites so mining and other
activities do not lead to abandonment.

Assess effectiveness of | Assess options for establishment of new/artificial Medium
threat mitigation options | roost sites (as a last resort only), and mitigation
options to reduce impacts of mining. Evaluate the
success of such actions.

Resolve taxonomic N/a

uncertainties

Assess habitat Assess seasonal access to foraging areas in the Medium
requirements Pilbara remote from major roosts.

Assess diet, life history Assess proximity to roosts of foraging habitats used | Medium
by lactating females compared to other adults.

Recommendations

0] The Committee recommends that the list referred to in section 178 of the EPBC Act be
amended by including in the list in the Vulnerable category:

Macroderma gigas

(ii) The Committee recommends that there should be a recovery plan for this species.

Threatened Species Scientific Committee

2/3/2016
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Conservation status

Petauroides volans (greater glider) is listed in the Vulnerable category of the threatened species
list under the Environment Protection and Biodiversity Conservation Act 1999 (Cwth) (EPBC Act)
effective from 5 May 2016.

This assessment recognises that P. volans, as understood in 2016 is now considered to be at least
two separate species: P. volans (greater glider (southern and central)) and P. minor (greater
glider (northern)) (McGregor et al. 2020).

Petauroides minor (northern) was assessed by the Threatened Species Scientific Committee to
be eligible for listing as Vulnerable under Criterion 1. The Committee’s assessment is at
Attachment A. The Committee assessment of the species’ eligibility against each of the listing
criteria is:

e  Criterion 1: A2c+3c+4c: Vulnerable

e  Criterion 2: B2ab(j,ii,iii,iv,v): Vulnerable

e (riterion 3: Not eligible

e  (Criterion 4: Not eligible

e (Criterion 5: Insufficient data

The main factors that make the species eligible for listing in the Vulnerable category are
population reduction, limited area of occupancy, and continuing decline in the area and quality
of habitat primarily due to climate change.

Species can also be listed as threatened under state and territory legislation. For information on
the current listing status of this subspecies under relevant state or territory legislation, see the
Species Profile and Threat Database.

The current listing status of this species under the Queensland (Qld) Nature Conservation Act
1992 is Vulnerable since October 2014. Petauroides minor (greater glider (northern)) and
Petauroides volans (greater glider (southern)) are both included in the listing.


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

Taxonomy
Conventionally accepted as Petauroides minor Collett (1887).

Formerly, Petauroides volans was the only species in the genus. Two subspecies were
recognised: P. v. minor (in north-eastern Qld) and P. v. volans (in south-eastern Australia) (van
Dyck & Strahan 2008).

Jackson & Groves (2015) split the species into three separate species: P. minor (Atherton
Tablelands and coastal central and northern Qld), P. armillatus (inland central Qld), and P. volans
(from south-east Qld to Victoria (Vic)). McGregor et al. (2020) agreed with this taxonomic
arrangement within Petauroides on the basis of genomic-scale nuclear markers and external
morphological data.

A new dataset that combined the genetic resources of McGregor et al. (2020) and that of B.
Arbogast & K. Armstrong et al. (manuscript in prep.), which included more extensive sampling
throughout the range of Petauroides for genomic-scale markers, a mitochondrial marker dataset
and cranial measurements, has supported the separate recognition of P. minor (K.N. Armstrong
2021. pers comm 24 June).

Therefore, the listed entity in this Conservation Advice is referred to as Petauroides minor
(greater glider (northern)), while the common name greater glider refers to the genus
Petauroides.

Description

The greater glider (northern) is the largest gliding possum in north-eastern Australia. It has a
head and body length of 32-40 cm, tail length of 40-48 cm, and a weight range of 650-1100 g,
with females being larger than males (McKay 1989, 2008; McGregor et al. 2020). The greater
glider (northern) has thick fur that increases its apparent size. Its fur colour is dusky brown
above, often with a darker mid-dorsal stripe, and whitish below. It has a more slender body, with
shorter ears and tail, than the greater glider (southern and central) (Comport et al. 1996). Its tail
is not prehensile, and the gliding membrane extends from the forearm to the tibia (McKay 1989,
2008).

Distribution

The greater glider (northern) occurs in the wet-dry tropical region of north-eastern Australia,
including the Wet Tropics World Heritage Area. It is distributed from around Townsville
northwards to the Windsor Tablelands (McGregor et al. 2020; B Arbogast & KN Armstrong et al.
unpublished data; OZCAM records: Atlas of Living Australia 2021). This distribution is very
patchy with some isolated subpopulations, for example in the Gregory Range/Gilbert Plateau
west of Townsville (Winter et al. 2004) and Blackbraes National Park (Vanderduys et al. 2012).
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The broad extent of occurrence (EOO) is unlikely to have changed appreciably since European
settlement (Woinarski et al. 2014). However, the area of occupancy (AOO) has decreased
substantially, mostly due to land clearing. This area is probably continuing to decline due to
further clearing, fragmentation impacts, edge effects, bushfire, climate change and some forestry
activities (Woinarski et al. 2014). Kearney et al. (2010) predicted a ‘stark’ and ‘dire’ decline of
suitable habitat (‘almost complete loss’ ~ 90 percent) for the greater glider (northern) if there is
a 3 °C temperature increase.

Map 1 Modelled distribution of greater glider (northern)
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Source: Base map Geoscience Australia; species distribution data Species of National Environmental Significance database.

Caveat: The information presented in this map has been provided by a range of groups and agencies. While every effort has
been made to ensure accuracy and completeness, no guarantee is given, nor responsibility taken by the Commonwealth for
errors or omissions, and the Commonwealth does not accept responsibility in respect of any information or advice given in
relation to, or as a consequence of, anything containing herein.

Species distribution mapping: The species distribution mapping categories are indicative only and aim to capture (a) the
specific habitat type or geographic feature that represents to recent observed locations of the species (known to occur) or
preferred habitat occurring in close proximity to these locations (likely to occur); and (b) the broad environmental envelope
or geographic region that encompasses all areas that could provide habitat for the species (may occur). These presence
categories are created using an extensive database of species observations records, national and regional-scale
environmental data, environmental modelling techniques and documented scientific research.

Cultural and community significance

The cultural significance of the greater glider (northern) is poorly known. However, the habitats
and area in which the greater glider (northern) are found have a long and profound history of
management by Indigenous Australians.


http://www.environment.gov.au/science/erin/databases-maps/snes
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Relevant biology and ecology

General habitat

The greater glider (northern) is an arboreal nocturnal marsupial, predominantly solitary and
largely restricted to eucalypt forests and woodlands of north-eastern Australia. It is typically
found in highest abundance on high elevation, wetter sites in open woodland to open forests,
containing relatively old trees and abundant hollows (Eyre 2004; Vanderduys et al. 2012). Itis
likely that only a proportion of forest in potential habitat areas is suitable for the species, as the
structural attributes of the forest overstorey and forage quality it relies on vary considerably
across the landscape (Eyre 2002; Youngentob et al. 2011).

Den trees

During the day the greater glider (northern) shelters in tree hollows, with a particular
preference for large hollows (diameter >10 cm) in large, old trees (Kehl & Borsboom 1984;
Smith et al. 2007; Goldingay 2012). Comport et al. (1996) reported that Eucalyptus acmenoides
(white mahogany) and Corymbia citriodora (lemon-scented gum) were the favoured denning
trees for the greater glider (northern), and the species utilised 4-6 dens per month. In the north
of its range E. tereticornis (forest red gum) is favoured for denning, and two dens per hectare are
utilised (Starr et al. 2021).

Diet

It is primarily folivorous, with a distinct preference for young foliage (Comport et al. 1996),
supplemented by buds and flowers. It feeds from a restricted range of eucalypt species, and
favours forests with a diversity of eucalypt species due to seasonal variation in its preferred tree
species (Comport et al. 1996). The tree species favoured by greater gliders varies regionally.
Approximately 85% of the greater glider’s water requirements are provided by consumed leaves
(Foley et al. 1990). Free water is presumably obtained from dew condensation on leaf surfaces
(Ribsamen et al. 1984).

Life history

The greater glider’s (northern) life history is assumed to be similar to the greater glider’s
(southern and central), where females give birth to a single young from March to June (Tyndale-
Biscoe & Smith 1969b; McKay 2008). Sexual maturity is reached in the second year (Tyndale-
Biscoe & Smith 1969b). Longevity has been estimated at 15 years (Jones et al. 2009), and
generation length is estimated to be six to eight years (Pacifi et al. 2013; Woinarski et al. 2014).
The relatively low reproductive rate (Henry 1984) may render small subpopulations in isolated
remnants prone to extinction (van der Ree 2004; Pope et al. 2004).

Home ranges and densities

Home ranges are typically relatively small and are larger for males (2.5 ha) than for females (1.3
ha), with male home ranges being overlapping with other males and females (Comport et al.
1996), indicating a polygamous mating system. Starr et al. (2021) reported that the greater
glider (northern) has a home range of about 1-12 ha, with home ranges also overlapping.

The density of the greater glider (northern) has been reported as 3.3-3.8 ha1 for Taravale
Station north-west of Townsville (Comport et al. 1996), 2.6-5.8 ha'! for Blackbraes National Park
(Vanderduys et al. 2012), and recently in the north of its range (the Bluff State Forest) as 0.24 to
0.38 individuals per hectare in wet and dry sclerophyll forest respectively (Starr et al. 2021).
Vanderduys et al. (2012) reported the greater glider (northern) at high densities from two land
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zones in the Einasleigh Uplands, which were described as 1) E. crebra (narrow-leaved ironbark)
and/or Eucalyptus spp. and/or Corymbia spp. open woodland to open forest on gently
undulating sandplain plateaus; and 2) Eucalyptus spp., lemon-scented gum and white mahogany
open forest on high plateaus on earths and sands.

Disturbance ecology

While there is very little available information regarding the effect of disturbance on the greater
glider (northern), its similar ecology and biology means its responses to disturbance can be
expected to be very similar to the greater glider (southern and central). The greater glider
(southern and central) is particularly sensitive to forest clearance (Tyndale-Biscoe & Smith
1969a) and to intensive logging (Kavanagh & Bamkin 1995; Kavanagh & Webb 1998; Kavanagh
& Wheeler 2004; Mclean et al. 2018; Starr et al. 2021). Responses vary according to landscape
context and the intensity of disturbance (Kavanagh 2000; Taylor et al. 2007). Greater glider
populations are slow to recover following major fires (Kavanagh 2004) due to the low
reproductive rate of the species and its limited dispersal capabilities. Substantial losses or
declines of greater glider populations have been documented after fires, through direct
mortality and indirect impacts on habitat (McLean et al. 2018).

The greater glider (northern) is likely sensitive to fragmentation, similarly to the greater glider
(southern and central) (McCarthy & Lindenmayer 1999a,b; Lindenmayer et al. 2000; Eyre 2006;
Taylor & Goldingay 2009) which has relatively low persistence in small forest fragments, and
disperses poorly across vegetation that is not native forest (Pope et al. 2004).

Habitat critical to the survival

Habitat critical to survival for the greater glider (northern) may be broadly defined as (noting
that geographic areas containing habitat critical to survival needs to be defined by forest type on
a regional basis):

e large contiguous areas of eucalypt forest, which contain mature hollow-bearing trees!
and a diverse range of the species’ preferred food species in a particular region; and

e smaller or fragmented habitat patches connected to larger patches of habitat, that can
facilitate dispersal of the species and/or that enable recolonization; and

e cool microclimate forest/woodland areas (e.g. protected gullies, sheltered high elevation
areas, coastal lowland areas, southern slopes); and

e areas identified as refuges under future climate changes scenarios; and

e short-term or long-term post-fire refuges (i.e. unburnt habitat within or adjacent to
recently burnt landscapes) that allow the species to persist, recover and recolonise
burnt areas.

1Tree hollows can be difficult to detect in ground-based surveys. The presence of trees with basal diameter > 30 cm
can be used as a proxy measure for tree hollows used by greater gliders in Queensland (Eyre et al. 2021).

Habitat meeting any one of the criteria above is considered habitat critical to the survival of
greater glider (northern), irrespective of the current abundance or density of greater gliders or
the perceived quality of the site. Forest areas currently unoccupied by the greater glider
(northern) may still represent habitat critical to survival, if the recruitment of hollow-bearing
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trees in the future could allow the species to colonise these areas and ensure persistence of a
subpopulation.

No Critical Habitat as defined under section 207A of the EPBC Act has been identified or
included in the Register of Critical Habitat.

Important populations
In this section, the word population is used to refer to subpopulation, in keeping with the
terminology used in the EPBC Act and state/territory environmental legislation.

The number and locations of populations and metapopulations of the greater glider (northern)
across its distribution have not been determined. However, an important population may be
defined as a population that occurs:

e inadefined geographical area containing habitat critical to survival; or

e in areas where the species persists in relatively higher density or abundance at a
regional level; or

e where its habitat provides refugia in times of stress or from threatening processes
(particularly where other nearby populations have substantially declined or may be
expected to do so in the future); or

e populations that are isolated or occur at the margins of the species’ range, that may be
important for maintaining genetic diversity and evolutionary adaptation.

There are two known isolated populations, one in the Gregory Range/Gilbert Plateau west of
Townsville, and one in the Einasleigh uplands (Winter et al. 2004; Vanderduys et al. 2012).
These isolated populations should be considered to be important populations.

Threats

Key threats to the greater glider (northern) are climate change, land clearing and timber
harvesting (Table 1). There are synergies between these threats, and their combined impact
needs to be considered in the recovery of the species. Loss and fragmentation of habitat has
already occurred in many areas of the species’ range (Woinarski et al. 2014), and the impacts of
climate change will place increased pressure on its remaining habitat.
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Table 1 Threats impacting the greater glider (northern)

Threat

Status and severity 2

| Evidence

Climate Change

Increased temperatures
and changes to rainfall
patterns

¢ Timing: current and future
e Confidence: inferred

e Consequence: catastrophic
e Trend: increasing

e Extent: across the entire
range

The greater glider’s unique physiology and a strict
eucalypt diet make it vulnerable to high temperatures
and low water availability (Riibsamen et al. 1984).
Prolonged exposure to temperatures over 40°C is
likely to lead to high mortality (Riibsamen et al.
1984). Moore et al. (2004) suggested that the
preference of greater gliders for higher elevations is
because they are sensitive to heat and must expend
energy and considerable water to cool themselves
when the ambient temperature is over 20°C.

Climate change projections show that the Wet Tropics
and monsoonal north-east of Australia will experience
increases in average and maximum temperatures,
frequency of hot days, the duration of warm spells,
and intensity of extreme rainfall events (Mclnnes et al.
2015; Moise et al. 2015). Biophysical modelling
predicts a severe and dire range contraction

(~90%) for the greater glider (northern), under a 3 °C
temperature increase (Kearney et al. 2010).

A warmer climate also reduces the nutritional and
water content of eucalypt leaves (Foley et al. 1990;
Lawler et al. 1997; Gleadow et al. 1998; McKiernan et
al. 2014). While changes in the amount of rainfall in
the distribution of the greater glider (northern) are
uncertain under future climate change projections
(McInnes etal. 2015; Moise et al. 2015), a warmer
climate is likely to impact food availability for greater
gliders and could be expected to reduce reproduction
rate and population size (DeGabriel et al. 2009;
Kearney et al. 2010). At high temperatures greater
gliders reduce their food intake due to thermogenesis,
leading to their energy and water stores being rapidly
expended (Beale et al. 2018; Youngentob et al. 2021).
Above temperatures of 35°C, greater gliders need to
dissipate >100% of metabolic heat production by
evaporative means (Riibasamen 1984). This can lead
to death of both young and adult gliders, or if less
severe, can reduce growth in milk-fed young and
reduce the health and fitness of adult gliders
(Youngentob et al. 2021).

There are limited documented responses of the
greater glider (northern) to increased temperatures
and changes to rainfall patterns. However, responses
are likely to be similar to that of the greater glider
(southern and central), for which the following has
been documented: higher night-time temperatures
were attributed to be the cause of population declines
at lower altitude (<500 m) surveyed sites in the Blue
Mountains (Smith & Smith 2018, 2020); increased
night-time temperatures have been implicated in the
declines of some Victorian subpopulations (Wagner et
al. 2020).




Petauroides minor (greater glider (northern)) Conservation Advice

Threat

Status and severity 2

Evidence

Habitat disturbance and modification

Habitat clearing and
fragmentation

Timing: current and future
Confidence: observed
Consequence: catastrophic
Trend: unknown

Extent: across parts of the
range

Much of the woodland and open forest habitat in the
greater glider’s (northern) range has been cleared,
primarily due to development, agriculture and timber
production (Woinarski et al. 2014). Extensive clearing
and habitat degradation is continuing (Woinarski et
al. 2014). The greater glider (northern) is absent from
cleared areas and has little dispersal ability to move
through cleared areas between fragments (Comport et
al. 1996).

Fragmentation effects are likely exacerbated by
inappropriate fire regimes.

Timber harvesting

Timing: current and future
Confidence: observed
Consequence: major
Trend: unknown

Extent: across parts of the
range

Timber harvesting occurs in some habitat in the
species’ range (Woinarski et al. 2014). The greater
glider (northern) is highly dependent on forest
connectivity and large mature trees, and impacts are
similar to the greater glider (southern and central).
Fire-logging interactions likely increase risks to
greater glider populations.

Inappropriate fire
regimes

Timing: current and future
Confidence: inferred
Consequence: moderate
Trend: unknown

Extent: across parts of the
range

Responses to fire have not been documented for this
species. However, its responses to fire are likely to be
similar to the greater glider (southern and central).

No known bushfire events have substantially
impacted the greater glider (northern). The species
was only minimally impacted by the unprecedented
2019-20 bushfires in south-eastern Australia, which
overlapped an estimated 0.1% of the species’
distribution (Legge et al. 2021).

However, it is possible that bushfires could become a
greater threat to the species in the future due to
climate change. Altered weather conditions are
leading to higher frequency and intensity of bushfires
(CSIRO 2020). Although there are limited documented
responses of the greater glider (northern) to
increased frequency and intensity of bushfires, its
response is likely to be similar to that of the greater
glider (southern), for which substantial population
losses or declines have been documented in and after
high intensity fires (Lindenmayer et al. 2013; Berry et
al. 2015; McLean et al. 2018).

Conversely, vegetation change is occurring in some
parts of its range due to reduced fire frequency and
intensity, which has resulted in rainforest
encroachment on wet sclerophyll forest (Harrington &
Sanderson 1994; Winter et al. 2004). Sclerophyll trees
are unable to regenerate in shade and usually require
fire to provide the appropriate conditions (Harrington
& Sanderson 1994). This altered vegetation structure
and floristics may reduce habitat suitability for the
greater glider (northern), including the availability of
hollows and food trees (Winter et al. 2004).

Barbed wire fencing
(entanglement)

Timing: current and future
Confidence: observed
Consequence: minor
Trend: unknown

Extent: across the entire
range

There are occasional losses of individuals due to
entanglement in barbed wire fences across the
greater glider’s range (van der Ree 1999).
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(Felis catus)

Threat Status and severity 2 Evidence
Introduced species
Predation by feral cats e Status: current and future Remains of greater gliders have been found in the

e Confidence: observed

¢ Consequence: minor Coman 1981). It is unclear whether they were killed
e Trend: unknown by cats (if so, most likely when gliders come to the

e Extent: across parts of the
range

stomachs of feral cats, however they formed a tiny
proportion of the overall animals consumed (Jones &

ground) or consumed as carrion. After wildfires,
greater gliders are displaced and have been observed
on the ground where they are more susceptible to
predation (Fleay 1947), suggesting that fire-predator
interactions amplify threats to the species.

Timing—identify the temporal nature of the threat;

Confidence—identify the extent to which we have confidence about the impact of the threat on the species;

Consequence—identify the severity of the threat;

Trend—identify the extent to which it will continue to operate on the species;

Extent—identify its spatial content in terms of the range of the species.

Each threat has been described in Table 1 in terms of the extent that it is operating on the
species. The risk matrix (Table 2) provides a visual depiction of the level of risk being imposed
by a threat and supports the prioritisation of subsequent management and conservation actions.
In preparing a risk matrix, several factors have been taken into consideration, they are: the life
stage they affect; the duration of the impact; and the efficacy of current management regimes,
assuming that management will continue to be applied appropriately. The risk matrix and
ranking of threats has been developed in consultation with in-house expertise using available

literature.

Table 2 Greater glider (northern) risk matrix

Likelihood Consequences
Not significant Moderate Catastrophic
Almost certain | Low risk
Likely Low risk High risk
Possible Low risk High risk
Inappropriate
fire regimes
Unlikely Low risk Low risk High risk
Barbed wire
fencing
(entanglement)
Predation by
feral cats
Unknown Low risk Low risk High risk

10
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Categories for likelihood are defined as follows:

Almost certain — expected to occur every year

Likely — expected to occur at least once every five years

Possible — might occur at some time

Unlikely — such events are known to have occurred on a worldwide bases but only a few times
Unknown — currently unknown how often the incident will occur
Categories for consequences are defined as follows:

Not significant — no long-term effect on individuals or populations

Minor —individuals are adversely affected but no effect at population level
Moderate — population recovery stalls or reduces

Major — population decreases

Catastrophic — population extirpation/extinction

Priority actions have then been developed to manage the threat particularly where the risk was
deemed to be ‘very high’ or ‘high’. For those threats with an unknown or low risk outcome it may
be more appropriate to identify further research or maintain a watching brief.

Conservation and recovery actions

Primary conservation outcome
Within the next three generations, the population size as well as the extent, quality and
connectivity of habitat required to maintain the population will have increased.

Conservation and management priorities
Climate change

e Protect all habitat likely to be climate change refuges, including sites buffered against
desiccating conditions (e.g. sheltered and/or on south-facing aspects), under future climate
change scenarios. Where possible, maintain or establish connectivity with existing habitat in
order to facilitate movement.

e Where feasible, undertake habitat restoration/enhancement to improve micro-climate
conditions in areas at high risk of extreme temperatures and drought.

e Ensure that eucalypt forests and the impacts of disturbance are managed to prevent them
transitioning to less nutritious, hotter, and/or more fire-prone plant communities, and to
ensure that food tree species preferred by the greater glider (northern) continue to be the
dominant canopy trees.

Habitat loss, disturbance and modification (including fire)

e Protect and maintain sufficient areas of suitable habitat, including denning and foraging

resources and habitat connectivity, to sustain viable populations throughout the species’
range.

o In the aftermath of bushfires, protect any unburnt habitat (within or adjacent to recently
burnt landscapes) in order to support population recovery. This includes, but is not limited
to:

o Areas identified to be important post-fire refuges.

o Protecting hollow-bearing trees from post-fire salvage timber harvesting and clean-up
operations.

o Avoiding hazard reduction burns in these areas.

11
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Re-assess and revise current prescriptions used for prescribed burning to ensure that the
frequency and severity of fires in greater glider habitat are minimised, in order to mitigate
the risk of further population declines and loss of hollow-bearing trees. Measures to reduce
risk from future bushfires should be strategic, incorporate adaptive management, and
include a risk assessment that considers trade-offs between fire control efficiency and
environmental damage.

Implement and enforce measures to reduce direct mortality and loss of hollow-bearing trees
during site preparation and execution of prescribed burns, including rake hoeing around the
base of trees.

Protect hollow-bearing trees on private property, roadside reserves, and along the edges of
roads/tracks. Prior to removing trees identified to be a ‘hazard’, undertake a risk assessment
by a suitably qualified person to determine whether their removal is necessary, including a
consideration of the potential impacts of tree removal on the greater glider. Incorporate
measures to ensure ongoing recruitment of hollow-bearing trees into planning processes.

Avoid fragmentation and loss of habitat due to development of new transport corridors.
Incorporate avoidance and protection measures for the species into planning processes, and
where possible re-locate recreational activities and roads away from habitat.

Establish, maintain and enforce effective prescriptions in production forests to support
subpopulations of the greater glider (northern). This includes, but is not limited to:
appropriate levels of habitat retention, timber harvesting exclusion and timber harvesting
rotation cycles; maintenance of wildlife corridors between harvested patches; maintenance
of vegetation buffers around habitat patches excluded from harvesting; protection of existing
hollow-bearing trees with appropriate buffers; adequate recruitment of hollow-bearing
trees; maintaining preferred food tree species as dominant canopy trees; and minimal use
and adequate containment of regeneration burns. Timber harvesting in climate or post-fire
refuges should be avoided.

As a last resort, where hollows are limiting, consider the use of nest boxes and artificial
hollows that are suitable for the species. Monitor use of these structures to ensure they are
being utilised, and revise designs or placement as required.
Restore habitat and connectivity:

o where habitat has been substantially fragmented, disturbed or modified,

o between small habitat patches and larger areas of contiguous forest,

o atalandscape scale, to facilitate movement and recolonisation of areas impacted by
fires, droughts or other factors, and to provide opportunities for the species to adapt
to the changing climate,

o following climate-ready restoration guidelines (e.g. Hancock et al. 2018), and
o following the National Restoration Standards (Standards Reference Group SERA
2021).

Revise mitigation and offset guidelines for development and linear infrastructure (e.g.
pipelines, transport corridors) to reflect the limited effectiveness of artificial structures (nest
boxes, glide poles) as mitigation actions for loss, degradation or fragmentation of greater
glider habitat.

12
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Avoid the use of barbed wire, and replace the top strands of existing barbed wire with
single-strand wire in habitat known to be occupied by greater gliders.

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

Where threats from introduced predators (including the feral cat) are locally significant:

o Implement appropriate control measures, particularly in areas burnt by bushfires.

o Develop and implement longer-term strategies to control predation by the feral cat,
as detailed in the relevant Threat Abatement Plan.

Stakeholder engagement/community engagement

Seek stakeholder input into assessment and planning processes that include protections for
the greater glider (northern) and its habitat. This may include environmental impact
assessments, park management plans, water resource plans, fire management plans and
transport development plans.

Develop and implement a communication strategy around the need to balance hazard
reduction burning with the need to conserve and protect species and habitats.

Liaise with private landholders, Traditional Owners, and conservation and land management
groups to create guidelines for on-ground management of the greater glider (northern).

Support volunteer involvement in surveying and monitoring, in particular gathering data on
the species’ occurrence and foraging habitat, and in the implementation of conservation
actions.

Encourage landholders to enter land management agreements, particularly in-perpetuity
covenants, that promote the protection and maintenance of private lands with high value for
the species.

Engage and involve Traditional Owners in conservation actions, including survey,
monitoring and management actions.

Foster public interest in the species and its ongoing conservation, to increase support for the
implementation of conservation actions.

Survey and monitoring priorities

Implement an integrated long-term monitoring program across the species’ range to:
o determine trends in abundance and distribution,
o ascertain the status and viability of subpopulations,
o assess the impacts of (individual and compounding) threats, and
o evaluate the relative benefits and effectiveness of management actions.

Following disturbance events such as bushfires, heatwaves or drought, conduct on-ground
surveys to establish habitat and population impacts as a result of the event and to provide a
baseline for future population monitoring. Leverage post-disturbance monitoring at sites
where surveys were undertaken prior to the event, to assess population trends.

Monitor the incidence and impacts of fire and timber harvesting in the species’ range.

13



Petauroides minor (greater glider (northern)) Conservation Advice

Monitor the abundance, age and size structure of hollow-bearing trees and their responses
to management measures. This includes before and after prescribed burns, and before and
after timber harvesting.

Undertake surveys on high priority timber harvesting coupes, and other pre-harvest
surveys, to inform adaptive management in timber harvesting areas.

Information and research priorities

Undertake genetic sampling to resolve taxonomy, especially in areas where there is contact
between the two greater glider species.

Improve understanding of actions that can be undertaken to improve rates of survival and
recovery in climate-affected populations.

Identify areas likely to be climate refuges for greater glider under robust scenarios of
climate change.

Improve understanding of actions that can be undertaken to improve rates of survival and
recovery following major bushfires (including characteristics of refuges, role of patchiness
in fire severity, and interactions with habitat quality and disturbance history).

Support the development of guidelines for fire management by assessing the impacts of fire
management and different fire regimes (including frequency and intensity) on habitat,
subpopulation size and hollow availability.

Define appropriate levels of timber harvesting exclusion, and hollow-bearing tree retention
and recruitment, to maintain population size and persistence across the species’
distribution. Assess and monitor the species’ response to current timber harvesting
prescriptions and revise as required, noting that the effectiveness of prescriptions may
differ on a regional basis depending on forest type.

To support protection and restoration activities, improve understanding of the species’
behaviours, and landscape and habitat features, that promote or constrain genetic and
functional connectivity between greater glider habitat patches.

Investigate ways to improve the effectiveness of artificial structures for mitigation of
impacts on greater gliders. Research should aim to evaluate effectiveness at a scale likely to
be significant for subpopulation-level recovery rather than isolated instances of use (e.g.
genetic connectivity provided by glide poles over transport routes, feasibility of artificial
hollows and nest boxes to sustain populations).

Improve understanding of the species’ diet and life history, especially in areas where
populations have declined. Determine the likely effects of increased temperatures and
drought on food supply, behaviour and survival.

Identify priority isolated subpopulations for conservation (for example Gregory
Range/Gilbert Plateau).

Recovery plan

The Committee recommends that there should be a recovery plan for Petauroides minor (greater
glider (northern)). Stopping decline and supporting recovery is complex, due to the requirement
for a high level of planning to abate the threats, knowledge gaps relating to addressing climate

14
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change as a key threat, a highly adaptive management process and a high level of support by key
stakeholders. Existing mechanisms are not adequate to address these needs.

Links to relevant implementation documents

Threat abatement plan for predation by feral cats 2015
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Threatened Species Scientific Committee finalised this assessment on 9 September 2021.

Attachment A: Listing Assessment for Petauroides minor
(greater glider (northern))

Reason for assessment
This assessment follows prioritisation of a nomination from the TSSC.

Assessment of eligibility for listing
This assessment uses the criteria set out in the EPBC Regulations. The thresholds used
correspond with those in the JUCN Red List criteria except where noted in criterion 4, sub-
criterion D2. The IUCN criteria are used by Australian jurisdictions to achieve consistent listing

assessments through the Common Assessment Method (CAM).

Key assessment parameters
Table 3 includes the key assessment parameters used in the assessment of eligibility for listing

against the criteria.

Table 3 Key assessment parameters

Metric

Minimum
plausible
value

Estimate used
in the
assessment

Maximum
plausible
value

Justification

Number of
mature
individuals

unknown >10 000

>30000

The maximum plausible value of

>30 000 individuals was estimated by
Woinarski et al. (2014) for the
northern subspecies P. v. minor as
part of the Action Plan for Australian
Mammals. Although this estimate has
low reliability, it is unlikely that there
are fewer than 10 000 mature
individuals.

Trend

contracting

Generation time
(years)

7 6

The greater glider can live for 15
years (Jones et al. 2009) and reaches
sexual maturity at two years of age
(Tyndale-Biscoe & Smith 1969b),
suggesting a generation length of six
to eight years (Pacifici et al. 2013;
Woinarski et al. 2014).

Extent of
occurrence

48 946 km? 43 655 km?

48 946 km?

Woinarski et al. (2014) estimated the
extent of occurrence (EOO) as

43 655 km?, calculated using records
from 1993 to 2012.

The 48 946 km? figure was based on
the mapping of point records from
1997 to 2017, obtained from state
governments, museums and CSIRO
(DAWE 2021). The EOO was
calculated using a minimum convex
hull, based on the IUCN Red List
Guidelines 2019.

Threatened Species Scientific Committee
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Metric

Estimate used
in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

Trend

contracting

Woinarski et al. (2014) considered
that the broad extent of occurrence
(EOQ) is unlikely to have changed
appreciably since European
settlement. However, the species is
predicted to undergo a severe range
contraction due to increased
temperatures as a result of climate
change (Kearney et al. 2010).

Area of
Occupancy

524 km?

500 km?

<2000 km?

The 524 km? figure is based on the
mapping of point records over 1997-
2017, obtained from state
governments, museums and CSIRO
(DAWE 2021). The AOO was
calculated using a 2x2 km grid cell
method, based on the IUCN Red List
Guidelines 2019. The AOO is likely to
be underestimated due to limited
sampling across the species range
(Woinarski et al. 2014).

It is not possible to determine an
upper plausible estimate to adjust for
the under sampling, but given the
expected range contraction due to
climate change (Kearney et al. 2010),
the maximum plausible value is likely
to be <2000 km?.

Trend

contracting

The AOO has declined since European
settlement, with loss of habitat from
land clearing, fragmentation, timber
harvesting, inappropriate fire
regimes and climate change
(Woinarski et al. (2014).

The species is predicted to undergo a
severe range contraction due to

increased temperatures as a result of
climate change (Kearney et al. 2010).

Number of
subpopulations

Unknown

Unknown

>10

There is no reliable estimate for the
number of subpopulations due to
limited sampling across the species’
range. However, Woinarski et al.
(2014) estimated it as >10.

Trend

contracting

As the number of greater gliders
(northern) and its AOO are
continuing to decline, the number of
subpopulations is also likely to be
declining.

Basis of
assessment of
subpopulation
number

The number of subpopulations is unknown as there is a limited sampling and survey effort

across its range.
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Metric

Estimate used
in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

No. locations

1

1

>10

There is no robust estimate for the
number of locations. However,
Woinarski et al. (2014) estimated it
as >10.

The biophysical modelling of Kearney
etal. (2010) predicted a severe range
contraction for the greater glider in
the Wet Tropics (approximately the
range of greater glider (northern)) if
there is a 3°C temperature increase.
As this potentially impacts the entire
population, a single location is given
as the minimum value.

Trend

stable

Climate change is likely to resultin a
decline in the occupied range of the
greater glider (northern) (Kearney et
al. 2010). However, as the number of
locations used in the assessmentis 1,
this cannot have a declining trend.

Basis of
assessment of
location number

Kearney et al. (2010) utilising biophysical modelling, predicted a severe and dire range
contraction (~90%) for the greater glider (northern) with a 3 °C temperature increase.

Fragmentation

No data to suggest distribution is severely fragmented.

Fluctuations

Not subject to extreme fluctuations in EOO, AOO, number of subpopulations, locations or
mature individuals.
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Criterion 1 Population size reduction

Reduction in total numbers (measured over the longer of 10 years or 3 generations) based on any of Al to A4

Al >90% > 70%
A2, A3, A4 > 80% > 50%

A1l  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 >Based on

to a maximum of 100 years) [(a) cannot be used for A3] ?S{o?;it:g

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.

~/

Vulnerable
Substantial reduction

>50%
>30%

(a) direct observation [except
A3]

(b) an index of abundance
appropriate to the taxon

(c) adecline 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

Criterion 1 evidence
Eligible under Criterion 1 A2c+3c+4c for listing as Vulnerable

The greater glider (northern) has a generation length of six to eight years (see Table 3). In this
assessment a generation length of seven years is used, which gives a timeframe of 21 years for

this criterion.

In 2016, Petauroides volans (understood at the time to be a single species consisting of both the
greater glider (northern) and greater glider (southern and central)) was assessed by the
Threatened Species Scientific Committee to be eligible for listing as Vulnerable under Criterion 1
(TSSC 2016). However, the current assessment addresses the greater glider (northern)
specifically, which is at the northern end of the range of the formerly assessed species. The 2016
assessment used a preponderance of data from the southern part of the range and thus fewer
direct data are available for this assessment. The 2016 assessment of P. volans provides only a

broad indication of the likely status of the greater glider (northern) in isolation. There are no
robust estimates of population size or population trends of the greater glider (northern) across
its distribution. In fact, there are few published studies on the species abundance at all, save for
Comport et al. (1994), Vanderduys et al. (2012) and a recent study (Starr et al. 2021).

Legge et al. (2021) gave estimates of population decline separate to those caused by the 2019-20
bushfires (as well as caused by the fires). This gave an estimated overall decline for the greater
glider (northern) of 18 percent (range 7-33%) over the next three generations, assuming
current management conditions. This estimate does not include the impacts of future fire and

droughts.
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The biophysical modelling of Kearney et al. (2010) predicted a severe range contraction for the
greater glider in the Wet Tropics (approximately the range of greater glider (northern)), with a
30C temperature increase. Two correlative models (Maxent and Bioclim) predicted 98.4 percent
and 94 percent range contractions respectively, while a mechanistic model (Niche Mapper)
predicted a 76.3 percent decline. The CSIRO (2020) State of the Climate Report shows that the
Australian average temperature has increased by up to 0.5°C since the date of the distributional
data used in Kearney et al. (2010) was collected, and is projected to increase by a similar amount
by 2025 (i.e. by approximately 1°C over ~ three generations). A similar temperature rise is
expected over the period from the present (2021) to 2040 (approximately three generations
into the future).

Approximately one third of the temperature increase modelled by Kearney et al. (2010) will
occur, or has occurred, over any three generation time period relevant to this assessment. The
predictions of Kearney et al. (2010) provide an endpoint, but do not describe the pattern of
likely decline and thus it is not possible to precisely predict levels of range contraction.
Nevertheless, they are sufficient to infer that the distribution of the greater glider (northern)
both has contracted, and is projected to contract, by at least 30 percent within time periods
relevant to this assessment.

The Committee considers that the species has undergone a substantial reduction in numbers
over three generations (21 years for this assessment) and projected to reduce further in the
future (2021-2040), equivalent to at least 30 percent, and the reduction has not ceased and the
cause has not ceased. Therefore, the species has met the relevant elements of Criterion 1 to
make it eligible for listing as Vulnerable.

Criterion 2 Geographic distribution as indicators for either extent of occurrence AND/OR
area of occupancy

Vulnerable
Limited
B1. Extent of occurrence (EOO) < 100 km? < 5,000 km? < 20,000 km2
B2. Area of occupancy (AOO) < 10 km? < 500 km2 < 2,000 km?
AND at least 2 of the following 3 conditions:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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
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Criterion 2 evidence
Eligible under Criterion 2 B2ab(i,ii,iii,iv,v) for listing as Vulnerable

The extent of occurrence (EOO) is estimated at 48 946 km?, and the area of occupancy (AOO)
estimated at 524 km?2. These figures are based on the mapping of point records over 1997-2017,
obtained from state governments, museums and CSIRO (DAWE 2021). The EOO was calculated
using a minimum convex hull, and the AOO calculated using a 2x2 km grid cell method, based on
the IUCN Red List Guidelines 2019. Woinarski et al. (2014) noted that the AOO, which they
estimated to be 716 km?, is likely to be a significant underestimate due to limited sampling
across the occupied range. For the purposes of this assessment, the AOO is considered to be
>500 kmz2. It is not possible to determine an upper plausible estimate to adjust for the under
sampling, but given the expected range contraction due to climate change (Kearney et al. 2010)
itis judged here to be <2000 km?2.

Woinarski et al. (2014) estimated the number of locations to be >10. However, with a severe
range contraction of up to 98 percent predicted due to temperature increase across the greater
glider’s (northern) range (Kearney et al. 2010), there can be considered to be a single location in
the context of this criterion, which meets subcriterion (a). The are insufficient data to determine
whether the distribution of the greater glider (northern) is severely fragmented.

The area of suitable habitat, and therefore AOO and EOO, of the greater glider (northern) are
projected to continue to decline under future climate change scenarios (Kearney et al. 2010). As
a consequence, the number of subpopulations and mature individuals (see also Criterion 1) are
also inferred to be declining. This meets subcriterion (b)(i,ii,iii,iv,v).

After assessment of the data, the Committee considers that the AOO is limited, there is only one
location, and there is a continuing decline in EOO, AOO, habitat, number of subpopulations and
number of mature individuals. Therefore, the species has met the relevant elements of Criterion
2 to make it eligible for listing as Vulnerable.
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Criterion 3 Population size and decline

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  Very high rate High rate Substantial rate
continuing decline of atleast (uptoa 2504 in3yearsor1  20%in5yearsor2 10% in 10 years or
max. of 100 years in future) generation generation 3 generations
(whichever is (whichever is (whichever is
longer) longer) 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:
1 Number of mature .1nd1v1duals <50 <250 <1,000
in each subpopulation
(@
@ s .
(ii) % of maturf: 1n<ilV1duals inone 95 _100% 95 _ 100% 100%
subpopulation =
(b) Extreme fluctuations in the number
of mature individuals

Criterion 3 evidence
Not eligible

There is no reliable estimate of population size. Winter et al. (2004) considered that the greater
glider (northern) had a ‘presumed large population’ and was ‘locally common’. Density estimates
in north-eastern Qld range from 2.6 to 5.8 individuals per hectare (Comport et al. 1996;
Vanderduys et al. 2012). A recent density estimates for the greater glider (northern) from The
Bluff State forest range from 0.24 to 0.38 individuals per hectare in wet and dry sclerophyll
forest respectively (Starr et al. 2021). These estimates suggest >10 000 individuals if applied
across the species’ area of occupancy (e.g. using an AOO of 500 km? and density estimate of 3/ha
gives 16 667 individuals).

Woinarski et al. (2014) estimated the number of mature individuals to be greater than 30 000,
but noted that this estimate has low reliability. With none of the greater glider (northern)
habitat affected by the 2019-2020 bushfires, it is unlikely that the population of greater glider
(northern) has been reduced to substantially below 30 000 mature individuals.

Following assessment of the data the Committee considers that the species is not eligible for
listing in any category under this criterion as the number of mature individuals is unlikely to be
limited.
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Criterion 4 Number of mature individuals

Vulnerable
Low

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

D2.1 Only applies to the Vulnerable

category .
. D2. Typically: area of
Restricted area of occupancy or number occupancy < 20 km? or

of locations vyith a plausi.ble futu.rg threat number of locations
that could drive the species to critically <t

endangered or Extinct in a very short

time

1 The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding Criterion
4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such, a species cannot
currently be listed under the EPBC Act under Criterion D2 only. However, assessments may include information relevant to
D2. This information will not be considered by the Committee in making its recommendation of the species’ eligibility for
listing under the EPBC Act, but may assist other jurisdictions to adopt the assessment outcome under the common
assessment method.

Criterion 4 evidence
Not eligible

The number of mature individuals is likely to be greater than 10 000 (see Criterion 3) and highly
unlikely to be less than 1000. Additionally, the greater glider (northern) does not meet the
quantitative threshold for Vulnerable under sub-criterion D2. Although the species is considered
to occur at a single location, the plausible future threat (climate change) is unlikely to drive the
species to critically endangered within a very short time (one generation) (see Criterion 1).

Following assessment of the data the Committee considers that the species is not eligible for
listing in any category under this criterion as the number of mature individuals is not low.

Criterion 5 Quantitative analysis

Vulnerable
Medium-term future

>250%in 10 yearsor3 = 20% in 20 years or

Indicating the probability of generations, 5 generations, AR
extinction in the wild to be: whichever is longer whichever is longer 2 10% in 100 years
(100 years max.) (100 years max.)
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Criterion 5 evidence
Insufficient data to determine eligibility

Population viability analysis has not been undertaken. Therefore, there is insufficient
information to determine the eligibility of the subspecies for listing in any category under this
criterion.

Adequacy of survey
The survey effort has been considered adequate and there is sufficient scientific evidence to
support the assessment.

Public consultation
Notice of the proposed amendment and a consultation document was made available for public
comment for 36 business days between 6 May 2021 and 24 June 2021.

Listing and Recovery Plan Recommendations
The Threatened Species Scientific Committee recommends:

(i) that the list referred to in section 178 of the EPBC Act be amended by including Petaurus
minor in the list in the Vulnerable category.

(ii) that there should be a recovery plan for this species.
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Conservation status

Petauroides volans (greater glider) is listed in the Vulnerable category of the threatened species
list under the Environment Protection and Biodiversity Conservation Act 1999 (Cwth) (EPBC Act)
effective from 5 May 2016.

This assessment recognises that P. volans, as understood in 2016 is now considered to be at least
two separate species: P. volans (greater glider (southern and central)) and P. minor (greater
glider (northern)) (McGregor et al. 2020).

Petauroides volans (southern and central) was assessed by the Threatened Species Scientific
Committee to be eligible for listing as Endangered under Criterion 1. The Committee’s
assessment is at Attachment A. The Committee assessment of the species’ eligibility against each
of the listing criteria is:

e  Criterion 1: A2abc+4bc: Endangered
e  (Criterion 2: Not eligible

e (riterion 3: Not eligible

e  (riterion 4: Not eligible

e  (riterion 5: Insufficient data

The main factors that make the species eligible for listing in the Endangered category are an
overall rate of population decline exceeding 50 percent over a 21-year (three generation)
period, including population reduction and habitat destruction following the 2019-20 bushfires.

Species can also be listed as threatened under state and territory legislation. For information on
the current listing status of this subspecies under relevant state or territory legislation, see the
Species Profile and Threat Database.

The current listing status of this species under relevant state or territory legislation is:

e  Victoria (Vic): Vulnerable under the Flora and Fauna Guarantee Act 1988 since June 2017,

e Australian Capital Territory (ACT): Vulnerable under the Nature Conservation Act 2014
since May 2019,

e New South Wales (NSW): Three subpopulations listed as Endangered Populations under the
Biodiversity Conservation Act 2016 (Euroballa Local Government Area since 2007, Mount
Gibraltar Reserve since 2015 and Seven Mile Beach National Park since 2016), and

e Queensland (QId): Vulnerable under the Nature Conservation Act 1992 (includes both the
greater glider (southern and central) and greater glider (northern)) since October 2014.
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Species information

Taxonomy
Conventionally accepted as Petauroides volans Kerr (1792).

This was formerly the only species in the genus. Two subspecies were recognised: P. v. minor (in
north-eastern Qld) and P. v. volans (in south-eastern Australia) (van Dyck & Strahan 2008).

Jackson & Groves (2015) split the species into three separate species: P. minor (Atherton
Tablelands and coastal central and northern Qld), P. armillatus (inland central Qld), and P. volans
(from south-east Qld to Vic). McGregor et al. (2020) agreed with this taxonomic arrangement
within Petauroides on the basis of genomic-scale nuclear markers and external morphological
data.

A new dataset that combined the genetic resources of McGregor et al. (2020) and that of B
Arbogast & K Armstrong et al. (manuscript in prep.), which included more extensive sampling
throughout the range of Petauroides for genomic-scale markers, a mitochondrial marker dataset
and cranial measurements, has supported the separate recognition of P. minor (KN Armstrong
pers comm 24 June 2021). The dataset also provides evidence that all Petauroides south of the
Burdekin gap (from around Proserpine) should be considered as two separate taxa, at least at
the level of subspecies, with a point of contact between them in the vicinity of Coffs Harbour (KN
Armstrong pers comm 24 June 2021). These two taxa need redescription, and might be elevated
to the species level in the future. Until this ambiguity is resolved and the taxonomic split of P.
volans is formally recognised by the Australian Faunal Directory, the listed entity in this
Conservation Advice will be referred to as Petauroides volans (greater glider (southern and
central)). The common name greater glider will refer to the genus Petauroides.

Description

The greater glider (southern and central) is the largest gliding possum in eastern Australia. It
has a head and body length of 35-46 cm, tail length of 45-60 cm, and a weight range of
900-1700 g, with females being larger than males (McKay 1989, 2008; McGregor et al. 2020).
The greater glider (southern and central) has thick fur that increases its apparent size. Its fur
colour is white or cream below and varies from dark grey, dusky brown through to light mottled
grey and cream above. It has a long furry tail, large furry ears and a short snout. Its tail is not
prehensile, and the gliding membrane extends from the forearm to the tibia (Mckay 1989, 2008).

Distribution

The greater glider (southern and central) occurs in eastern Australia, where it has a broad
distribution from around Proserpine in Qld, south through NSW and the ACT, to Wombat State
Forest in central Vic (McGregor et al. 2020; B Arbogast & KN Armstrong et al. unpublished data;
0ZCAM records: Atlas of Living Australia 2021). It occurs across an elevational range of 0-1200 m
above sea level (a.s.l) (Kavanagh 2004). The distribution appears to be restricted in the ACT,
where the species is only known from the Lower Cotter Catchment and Namadgi National Park
(Canberra Nature Map 2019). The species formerly occurred in Booderee National Park but
appears to have been extirpated from that location in the mid-late 2000s.

The species’ distribution overlaps with some World Heritage Areas, including the Gondwana
Rainforests of Australia and the Blue Mountains. It also occurs on some Commonwealth lands,
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including the Shoalwater Bay Training Area (managed by the Department of Defence) near
Rockhampton (Queensland Herbarium 2018).

The extent of occurrence (EOO) is unlikely to have changed appreciably since European
settlement (Eyre 2004; Kavanagh 2004; van der Ree et al. 2004). However, the area of occupancy
(AOO) has decreased substantially, mostly due to land clearing. This area is probably continuing
to decline due to further clearing, fragmentation impacts, edge effects, bushfire, climate change
and some forestry activities (Eyre 2005; Lindenmayer et al. 2011; Youngentob et al. 2012; Berry
et al. 2015; McLean et al. 2018; Wagner et al. 2020). In addition, some subpopulations in
undisturbed, intact habitat have disappeared or undergone rapid decline (Lindenmayer et al.
2011, 2018b; Smith & Smith 2018). The species appears to have been extirpated from Booderee
National Park, where it has not been recorded since 2006, for reasons that are unclear
(Lindenmayer 2018b). The steep decline of subpopulations in the Blue Mountains World Heritage
Area is likely to be due to increased temperatures as a result of climate change (Smith & Smith
2018; Wagner etal. 2020). The existence of these recent declines suggests that many unmonitored
subpopulations of the greater glider (southern and central) are likely similarly declining.
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Source: Base map Geoscience Australia; species distribution data Species of National Environmental Significance database.
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categories are created using an extensive database of species observations records, national and regional-scale
environmental data, environmental modelling techniques and documented scientific research.

Cultural and community significance

The cultural significance of the greater glider (southern and central) is poorly known. However,
the habitats and area in which it is found have a long and profound history of management by
Indigenous Australians. Stacie Nicho Piper, Wurundjeri Traditional Owner, states that: "All
native animals on Country are our totems, spirit protectors, including the greater glider. They
hold significant roles in the balance of country and our spiritual connections/values. When they
are affected, country is affected, we as people are affected.”

Relevant biology and ecology

General habitat

The greater glider (southern and central) is an arboreal nocturnal marsupial, predominantly
solitary and largely restricted to eucalypt forests and woodlands of eastern Australia. It is
typically found in highest abundance in taller, montane, moist eucalypt forests on fertile soils,
with relatively old trees and abundant hollows - e.g. north-eastern NSW (Andrews et al. 1994;
Smith et al. 1994a,b), south-eastern NSW (Kavanagh 2000), eastern Vic (van der Ree et al. 2004)
- but also occurs in drier habitats in south-eastern Qld (Eyre 2004). The distribution may be
patchy even in continuous areas of habitat, such as Tantawangalo State Forest in NSW
(Kavanagh 2000). It is likely that only a proportion of forest in potential habitat areas is suitable
for the species, as the structural attributes of the forest overstorey and forage quality it relies on
vary considerably across the landscape (Eyre 2002; Youngentob et al. 2011).

Den trees

During the day the greater glider (southern and central) shelters in tree hollows, with a
particular preference for large hollows (diameter >10 cm) in large, old trees (Henry 1984; Kehl
& Borsboom 1984; Lindenmayer et al. 1991; Smith et al. 2007; Goldingay 2012). Both live and
standing dead trees are used for denning (Goldingay 2012), however the species prefers to use
live hollow-bearing trees when adequate numbers are available (Kehl & Borsboom 1984;
Kavanagh & Wheeler 2004; Lindenmayer et al. 2004). Multiple dens are used by an individual.
Near Tumut in NSW, individuals used a few den trees frequently, located near core home-range
areas, and numerous others infrequently (Lindenmayer et al. 2004). In south-eastern
Queensland, 4-20 different den trees were used by individuals (Smith et al. 2007).

The probability of occurrence of the species is positively correlated with the availability of tree
hollows (Andrews et al. 1994; Smith et al. 1994a,b; Lindenmayer et al. 2020), which is a key
limiting resource. Greater gliders (southern and central) can be found in regrowth forest
provided sufficient hollows are present (Macfarlane 1988; Lindenmayer et al. 1990a), and
conversely are absent when there are insufficient hollows. In the Grafton/Casino region of NSW,
the species was not recorded from surveyed sites containing fewer than six tree hollows per
hectare (Smith et al. 1994). In southern Qld, the species appears to require at least 2-4 live den
trees for every 2 ha of suitable forest habitat (Eyre 2002). Most hollow-bearing trees used for
denning by arboreal and scansorial mammals are at least 100 years of age (Mackowski 1984;
Wormington & Lamb 1999; Gibbons & Lindenmayer 2002; Goldingay 2012). However, the size
and age at which suitable hollows develop depends on tree species and climate.
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Some tree species form hollows more readily than others (Gibbons & Lindenmayer 2002), and
the greater glider appears to select these for denning. Near Tumut in NSW, the greater glider
used Eucalypts viminalis (manna gum) and E. dalrympleana (mountain gum) more frequently
than other species, and these species supported the highest numbers of hollows in this region
(Lindenmayer et al. 2004). In south-eastern Qld the species showed a strong preference for
three den-tree species (E. acmenoides (broad-leaved white mahogany), E. fibrosa (red ironbark)
and E. tereticornis (forest red gum)) due to their availability as hollow-bearing trees (Kehl &
Borsboom 1984; Smith et al. 2007). In five studies across its geographic range, the greater glider
was found to utilise 25 different tree species for denning (Goldingay 2012).

Diet

The greater glider (southern and central) is primarily folivorous, with a diet mostly comprising
eucalypt leaves supplemented by buds and flowers (Kehl & Borsboom 1984; Kavanagh &
Lambert 1990; van der Ree et al. 2004). It feeds from a restricted range of eucalypt species, such
as E. radiata (narrow-leaved peppermint) in Vic (Henry 1995), manna gum in south-eastern
NSW (Kavanagh & Lambert 1990), and E. moluccana (grey box) in south-eastern Qld (Smith et al.
2007). The tree species favoured by greater gliders varies regionally. It favours forests with a
diversity of eucalypt species, due to seasonal variation in growth and nutrient content of its
preferred tree species (Kavanagh 1984). Approximately 85 percent of the greater glider’s water
requirements are provided by consumed leaves (Foley et al. 1990). Free water is presumably
obtained from dew condensation on leaf surfaces (Riibsamen et al. 1984).

Life history

Females give birth to a single young from March to June (Tyndale-Biscoe & Smith 1969b; McKay
2008). Sexual maturity is reached in the second year (Tyndale-Biscoe & Smith 1969b). Longevity
has been estimated at 15 years (Jones et al. 2009), and generation length is estimated to be six to
eight years (Pacifici et al. 2013; Woinarski et al. 2014). The relatively low reproductive rate
(Henry 1984) may render small populations in isolated remnants prone to extinction (van der
Ree 2004; Pope et al. 2004).

Home ranges and densities

Home ranges are typically relatively small (1-4 ha: Henry 1984; Kehl & Borsboom 1984;
Gibbons & Lindenmayer 2002; Pope et al. 2004), but are larger (up to 19 ha) in forests on less
fertile sites and in more open woodlands (Smith et al. 2007). Males tend to have larger home
ranges than females in the same region (Kavanagh & Wheeler 2004; Pope et al. 2004), and male
home ranges tend not to overlap (Henry 1984; Kavanagh & Wheeler 2004; Pope et al. 2004).

Densities vary significantly across the greater glider’s range. Average densities have been found
to range from 0.6 to 2.8 individuals per hectare in Vic (Henry 1984; van der Ree et al. 2004;
Lindenmayer et al. 2011; Nelson et al. 2018), 0.2 to 3.0 individuals per hectare in NSW (Tyndale-
Biscoe & Smith 1969b; Kavanagh 1984, 1995; Pope et al. 2004; Lindenmayer et al. 2011; Smith &
Smith 2018; Vinson et al. 2020), and 0.2 to 2.3 individuals per hectare in south-eastern Qld (Kehl
& Borsboom 1984; Smith et al. 2007; Ferguson et al. 2018).
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Disturbance ecology

The greater glider is particularly sensitive to forest clearance (Tyndale-Biscoe & Smith 1969a)
and to intensive timber harvesting (Kavanagh & Bamkin 1995; Kavanagh & Webb 1998;
Kavanagh & Wheeler 2004; Mclean et al. 2018), although responses vary according to landscape
context and the extent of tree removal and retention (Kavanagh 2000; Taylor et al. 2007).

Large hollow-bearing trees are in rapid decline in some landscapes (Lindenmayer et al. 2017a,b)
primarily due to timber production practices and bushfires that prevent trees growing to an age
when they might produce hollows (Lunney 1987; Lindenmayer et al. 2018b). Site-level, tree-
level (e.g. size, extent of decay) and landscape factors all appear to influence the rate of collapse
of hollow-bearing trees. Lindenmayer et al. (2018a) found that the probability of collapse of
hollow-bearing trees in remnant 1 ha patches increased with an increasing amount of logged or
burned areas in the surrounding landscape (within a 2 km radius), most likely due to altered
wind patterns from a reduction in forest cover. The decline in hollow-bearing trees is a concern
for recovery as the greater glider is dependent on this habitat feature, and the development of
hollows in suitable tree species can take over a century (Mackowski 1984). Additionally, the
abundance of hollow-bearing trees may be an overestimate of the actual number that are
suitable for occupation by wildlife, as only one in every 3-5 hollow-bearing trees within
montane ash forests is occupied by arboreal marsupials (Lindenmayer et al. 1990b, 1993). A
decline or loss of hollow-bearing trees reduces the numbers of greater gliders in the landscape
(Mclean et al. 2018).

Greater gliders are sensitive to fragmentation (McCarthy & Lindenmayer 1999a,b; Lindenmayer
et al. 2000; Eyre 2006; Taylor & Goldingay 2009). Although greater gliders have small home
ranges, their low reproductive rate and sensitivity to disturbance means they tend to become
locally extinct in small and fragmented habitat patches. Greater gliders disperse poorly across
vegetation that is not native forest, and so do not readily recolonise isolated sites from which
they have been lost (Pope et al. 2004). In a study of remnant patches <1 ha to >50 ha in size,
Youngentob et al. (2013) found that the probability of occurrence of greater gliders increased as
the area of remnant habitat increased. It is difficult to identify the smallest patch size used, as
this likely varies across the range depending on vegetation type, quality, connectivity and other
environmental factors. Greater gliders have been found in habitat patches <10 ha in some
fragmented and remnant forest patches in the southern part of their geographic range (Pope et
al. 2004; Lindenmayer 2002), but may require larger habitat patches in Queensland (Eyre 2006).

The greater glider is sensitive to bushfire (Lunney 1987; Andrews et al. 1994; Lindenmayer et al.
2011; Mclean et al. 2018) and is slow to recover following major fires (Kavanagh 2004).
Substantial losses or declines of greater glider populations have been documented after fires
(see Table 1), through direct mortality and indirect impacts on habitat (McLean et al. 2018).

Over the longer term, repeated disturbance such as intense or too-frequent fires degrades
greater glider habitat by changing the composition, structure and nutrient profile of forests. Fire
can increase or decrease the amount of tree hollows depending on the fire regime, age and
species of the dominant trees, and disturbance history. Fire can destroy live and dead hollow-
bearing trees, particularly in young forests because smaller diameter trees have a lower capacity
to survive burning (Gibbons & Lindenmayer 2002). Fire can also result in extensive losses of
dead hollow-bearing trees (Lindenmayer et al. 2012), though these are less preferred by greater
gliders. Eyre et al. (2010) found that the density of such trees was substantially reduced by both
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low-frequency and high-intensity fires (wildfire), and by high-frequency and low-intensity burns
associated with stock grazing management. Too-frequent fires can change the floristic
composition and nutritional profile of glider habitat if a fire returns before the dominant trees
preferred by gliders can mature and reproduce (Lindenmayer et al. 2013, Auetal. 2019). A
positive feedback loop may also occur as dense regrowth is at higher risk of burning at high
severity (Taylor et al. 2014).

Greater glider populations are slow to recover and recolonise burnt sites following fire and may
take decades to return (Andrew et al. 2014; Lumsden et al. 2013; Vic SAC 2015; Lindenmayer et
al. 2021), due to the low reproductive rate of the species and its limited dispersal capabilities.
Habitat fragmentation can compound the impact of fires by hampering the recolonisation ability
of greater gliders. Recovery depends on there being no further major fires in the interim (Vic
SAC 2015). Major bushfires in 2003, 2006-2007 and 2009 burnt much of the species’ range in
Victoria, and further fragmented its distribution as evidenced by surveys and species records
(Lumsden et al. 2013; Vic SAC 2015). Since the 2009 fires, spotlighting records of greater gliders
(southern and central) in the Kinglake East Bushland Reserve and nearby areas have
significantly declined and not yet recovered (C Cobern 2015. pers comm 9 November). Unburnt
areas provide critical refuges for greater gliders in regions heavily impacted by fires, as they
may be the only areas with the requisite habitat attributes within extensive landscapes for many
years (Lumsden et al. 2013; Chia et al. 2015).

Habitat critical to the survival

Within the same forest type (with similar habitat structure and tree species composition), the
species’ occurrence is positively correlated with levels of foliar nutrients (Braithwaite et al.
1983), amount of foliage (Davey 1984), canopy productivity (Youngentob et al. 2015), stand age
(Lindenmayer et al. 1990a), overstorey basal area (Kavanagh 1987; Incoll et al. 2001), tree
hollow abundance (Lindenmayer et al. 1990b; Lindenmayer et al. 2013), patch size (Incoll et al.
2001; Youngentob et al. 2015) and connectivity (Youngentob et al. 2013).

Habitat critical to survival for the greater glider (southern and central) may be broadly defined
as (noting that geographic areas containing habitat critical to survival needs to be defined by
forest type on a regional basis):

e large contiguous areas of eucalypt forest, which contain mature hollow-bearing trees!
and a diverse range of the species’ preferred food species in a particular region; and

e smaller or fragmented habitat patches connected to larger patches of habitat, that can
facilitate dispersal of the species and/or that enable recolonization; and

e cool microclimate forest/woodland areas (e.g. protected gullies, sheltered high elevation
areas, coastal lowland areas, southern slopes); and

e areas identified as refuges under future climate changes scenarios; and

e short-term or long-term post-fire refuges (i.e. unburnt habitat within or adjacent to
recently burnt landscapes) that allow the species to persist, recover and recolonise
burnt areas.

1Tree hollows can be difficult to detect in ground-based surveys. The presence of trees with basal diameter > 30 cm
can be used as a proxy measure for tree hollows used by greater gliders in Queensland (Eyre et al. 2021).
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Habitat meeting any one of the criteria above is considered habitat critical to the survival of
greater glider (southern and central), irrespective of the current abundance or density of greater
gliders or the perceived quality of the site. Forest areas currently unoccupied by the greater
glider (southern and central) may still represent habitat critical to survival, if the recruitment of
hollow-bearing trees as the forest ages could allow the species to colonise these areas and
ensure persistence of a subpopulation.

No Critical Habitat as defined under section 207A of the EPBC Act has been identified or
included in the Register of Critical Habitat.

Important populations
In this section, the word population is used to refer to subpopulation, in keeping with the
terminology used in the EPBC Act and state/territory environmental legislation.

Given its Endangered status, all populations of the greater glider (southern and central) are
important for the conservation of the species across its range. Due to the species’ low fecundity
and limited dispersal capabilities, areas where the species has become locally extinct are not
readily recolonised. Coastal populations may be important for maintaining genetic diversity, as
they are geographically distinct from inland populations (DoEE 2016b).

Threats

Key threats to the greater glider (southern and central) are frequent and intense bushfires,
inappropriate prescribed burning, climate change, land clearing and timber harvesting (Table 1).
There are synergies between these threats, and their combined impact needs to be considered in
the recovery of the species. Loss and fragmentation of habitat has already occurred in many
areas of the species’ range (Lindenmayer et al. 2011; Youngentob et al. 2013), and the
unprecedented 2019-20 bushfires have increased pressure on its remaining habitat.

Table 1 Threats impacting the greater glider (southern and central)

Threat Status and severity 2 | Evidence

Habitat loss, disturbance and modification

Inappropriate fire e Timing: current and Extensive severe bushfires
regimes future Substantial population losses or declines have been
e Confidence: observed documented in and after high severity bushfires

(Lindenmayer et al. 2013; Berry et al. 2015; McLean et
al. 2018). Losses can occur as a result of direct mortality
due to lethal heating or suffocation from smoke, or

* Trend: increasing indirect mortality due to the loss of key habitat features
e Extent: across the entire | and resources (McLean et al. 2018).

e Consequence:
catastrophic

range A single fire in a ten-year period is capable of reducing
the abundance of greater gliders (southern and central)
by more than half (McLean et al. 2018). Declines can
occur even in small fire refuges; Berry et al. (2015)
found that the species was significantly less abundant in
wet unburnt forest gullies within the extent of a major
fire compared to similar sites outside.

Occurrence at burnt sites is influenced by landscape
context. Lindenmayer et al. (2020) found that the
probability of occurrence of greater gliders (southern
and central) is negatively associated with increasing
extent of fire in the surrounding landscape. Chia et al.
(2015) found that Glider abundance was lower in areas
affected by high-intensity fires than in areas where fires
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Threat

Status and severity 2

Evidence

burnt only the understorey, and that abundance
increased with increasing amount of unburnt and
understorey-only burnt forest within a 1 km radius.
These results suggest that unburnt areas, e.g. gullies,
can serve as post-fire refuges and assist recolonization
of severely burned forest. Remaining unburnt areas
provide critical refuges for species heavily impacted by
fires, as they will be the only areas with mature habitat
within extensive landscapes for many years (Dickman
etal. 2020).

In 2019-20, following years of drought (DPI 2020) and
Australia’s hottest and driest year on record in 2019,
catastrophic wildfire conditions culminated in fires that
covered an unusually large area of eastern and southern
Australia and burnt with high severity in many places
(Boer et al. 2020). The full impact of the 2019-20
bushfires has yet to be determined. However, an
estimated 40% of the distribution of the greater glider
(southern and central) overlapped with the areas
affected by the bushfires (Legge et al. 2021). A
population decline analysis for the greater glider
(southern and central) that incorporates spatial
variation in fire severity plus estimated declines for
differing fire severity classes, provided an estimate of
overall decline for the taxon of 24% (range 17-31%)
one year after the fire, assuming current management
conditions (Legge et al. 2021).

High frequency fires

Frequent fire can decrease the availability of hollow-
bearing trees in the landscape, and change the floristic
composition and nutritional profile of glider habitat
(Lindenmayer et al. 2013, Au et al. 2019). High
frequency fire has reduced the density and stature of
Mountain ash forests, posing threats to a range of tree-
dependent fauna (Burns et al. 2015). In the Urbenville
FMA of northern NSW, the species’ abundance on
survey sites was found to be significantly greater in
forests that were infrequently burnt (Andrews et al.
1994).

Too intense or frequent planned burning may
contribute to population losses or declines in the
southern part of the greater glider’s range. Bluff (2016)
reported that hollow-bearing trees (HBTs) affected by
fire during planned burns were 28 times more likely to
collapse than HBTs that were not burnt. Parnaby et al.
(2010) found that following low intensity prescription
burns in the Pilliga forests (NSW), mean collapse rates
for burnt HBTs were 14-26%. This was consistent with
the collapse rate of 25.6% found by Bluff (2016). A
survey following a planned burn at Tallarook Range in
the Central Highlands (Vic) in 2021 found that a large
number of potential greater glider habitat trees were
burnt, with “many destroyed” (N. Stimson 2021, pers.
comm. 26 June).

There is increased pressure from some parts of the
community to undertake more hazard reduction
burning, follow the severe bushfires of 2019-20.

Interactions with habitat clearing

Habitat fragmentation, due to clearing, can compound
the impact of fires by hampering the ability of species to
recolonise burnt areas (Dickman et al. 2020).
Populations of greater gliders (southern and central)

10
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Threat

Status and severity 2

Evidence

have disappeared after major bushfires; for example, no
individuals were recorded for 19 years after a 1994 fire
in the isolated Royal National Park (NSW) (Andrews et
al. 2014).

The impacts of fire on greater glider habitat are higher
in landscapes that have been subject to previous timber
harvesting, and at sites where post-fire salvage
operations take place (Bowd EJ et al. 2021;
Lindenmayer et al. 2021). Following the 2009 Victorian
bushfires, 79% of large living trees with cavities died in
the Eucalyptus regnans (Mountain Ash) forests, with no
recruitment of new large cavity-bearing trees by 2011
(Lindenmayer et al. 2012). This was attributed to
repeated past fires, and widespread timber harvesting
which had resulted in the landscape being dominated
by young stands. In the Dorrigo, Guy Fawkes and
Chaelundi plateaux of north-eastern NSW, the
combined effects of high fire frequency and high timber
harvesting intensity resulted in greater declines of
greater gliders (southern and central) than each threat
alone (McLean et al. 2018).

Physical disturbances associated with firefighting
operations and post-fire ‘mop up’ include construction
of roads and fire control lines, earthworks, tree removal
and expansion of burnt areas through backburning
(Driscoll et al. 2010). After fires, hazardous trees with
large hollows are often felled for safety reasons (along
roads, fire trails and walking trails) within greater
glider habitat (DECCW 2011). Andrew (2001) reported
that 120 HBTs were felled after the 1994 bushfires in
Royal National Park by NPWS due to concerns about
public safety.

In Vic, loss of HBTs due to mechanical site preparation
works associated with prescribed burning (which
primarily occurs in foothill forests close to settled
areas) may reduce suitable habitat for the greater glider
(southern and central). Trees that are assessed as
potentially hazardous (if they were to catch fire) are
routinely removed from the perimeter of planned burns
on public land in Vic. They are also removed from
bushfire control lines during and after bushfire
suppression activities (DELWP n.d). Although not all
hazardous trees are hollow bearing, many are, or are
likely to be trees that form hollows more quickly (J
Nelson 2021. pers comm 16 April).

Interactions with climate change

Fire poses an increasing risk to the species. Indicators
of forest fire danger in south-eastern Australia have
emerged outside of the range of historical experience.
More than 23% of the temperate forests in south-
eastern Australia were burnt in the 2019-20 fire season,
making the scale of the fires unprecedented both for
Australia and globally (Boer et al. 2020). The radiative
power of the 2019-20 fires, and the number of fires that
developed into pyroconvective storms, were also
unmatched in Australia’s historical record (Boer et al.
2020). The multiple climate change contributors to fire
risk in southeast Australia, as well as the observed non-
linear escalation of fire extent and intensity, increase
the likelihood that fire events will rapidly intensify in
the future (Boer et al. 2020).
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Threat

Status and severity 2

Evidence

Habitat clearing and
fragmentation

Timing: current and
future

Confidence: observed

Consequence:
catastrophic

Trend: decreasing

Extent: across parts of
the range

The greater glider is absent from cleared areas and has
little dispersal ability to move through cleared areas
between fragments (Tyndale-Biscoe & Smith 1969b;
McCarthy & Lindenmayer 1999a,b; Lindenmayer et al.
2000; Eyre 2006; Taylor & Goldingay 2009). Population
viability in small remnants is low due to the species’ low
reproductive output, susceptibility to disturbance and
edge effects.

Extensive land clearing for development and agriculture
has led to fragmentation of habitat in some areas, e.g.
the Tumut area of NSW (Pope et al. 2004) where small
subpopulations exist in a pine matrix. About 30 years
after clearing in the Tumut area, Lindenmayer et al.
(1999) found that the occupancy rate of greater gliders
(southern and central) in remnant patches was 21%
compared to 38% in the surrounding native forest,
indicating that recolonization does not occur readily.
The probability of occurrence was significantly greater
in large remnants, sites on flat terrain, and sites
dominated by particular eucalypt forest types. Genetic
analysis in the Tumut population by Taylor et al. (2007)
indicated that some immigration into patches was
occurring, with dispersal through distances of up to

7 km recorded, but there were lower levels of
immigration and genetic mixing in patches further (> 1
km) from continuous forest.

Artificial wildlife crossing structures to aid gliders to
cross gaps such as highways and powerline easements
have now been built within greater glider habitat
throughout eastern Australia (Dalton 2018; Goldingay
etal. 2018, 2020). Greater gliders have been recorded
using these structures at only one location. At this site,
the Sugarloaf Pipeline in Victoria, greater gliders were
occasionally recorded on glide poles, although it is
unclear whether they were using them to cross gaps or
to move parallel to gaps (GHD 2017; Dalton 2018). The
absence of records of greater gliders crossing highways
or railways, despite glide poles being installed and
monitored in multiple projects, suggest that they may
be reluctant to cross near traffic.

Gliders have rarely been recorded using nest boxes. In a
3-year study of 120 nest boxes in Victoria, one was used
on two occasions by a greater glider, 640 days after
placement (Menkhorst 1984). No greater glider use was
seen in a 4-year study on 96 nest boxes (Lindenmayer
etal. 2003). In a study of 206 glider-suitable nest boxes
intended to mitigate loss of tree hollows from
construction of 16 roads projects in NSW, 3 boxes in 2
projects were used by greater gliders (Goldingay et al.
2020). Nest boxes have been utilised in a 2-year
program at Mirboo North (Gippsland, Vic) to increase
habitat connectivity, with greater gliders (southern and
central) filmed using the boxes as maternal dens (D
Liepa 2020. pers comm 10 September). Alterations to
improve the thermal properties of nest boxes may
improve their use by greater gliders (e.g. Griffiths et al.
2018). Fragmentation effects are likely exacerbated by
inappropriate fire regimes.
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Timber harvesting

Timing: current and
future

Confidence: observed
Consequence: major
Trend: decreasing

Extent: across parts of
the range

The sensitivity of greater gliders (southern and central)
to timber harvesting has been well documented.
Although some habitat across the species’ range is
found in conservation reserves (Smith & Smith 2018,
Wagner et al. 2020), where timber harvesting is
excluded and the removal of HBTs is subject to
constraints, prime habitat coincides largely with areas
suitable for timber harvesting (Braithwaite 1984).
There is a progressive decline in numbers of HBTs in
some production forests, as harvesting rotations
become shorter and dead stags collapse, and HBTs are
not being replaced due to lack of recruitment (Ross
1999; Ball etal. 1999; Lindenmayer et al. 2011, 2012).

The degree of impact depends on forest type and timber
harvesting intensity, with larger declines in more
heavily logged sites (Tyndale-Biscoe & Smith 1969b;
Lunney 1987; Kavanagh et al. 1995; Kavanagh & Webb
1998; Kavanagh 2000; McLean et al. 2018). In the
Central Highlands of Vic, where clearfelling is
undertaken, Lindenmayer et al. (2017b) found that the
rate of loss of HBTs greatly exceeded the rate of
recruitment. The area of clearfelled forest adjacent to
wildlife corridors was also found to increase the chance
of collapse of HBTSs, possibly due to the greater
exposure of stems to elevated wind speeds at corridor
edges. However, models investigating the impacts of
forest disturbance on the greater glider (southern and
central) in the same area found that timber harvesting
in the surrounding landscape was not a significant
covariate influencing the probability of occurrence of
the species (Lindenmayer et al. 2020).

Recovery of subpopulations following timber
harvesting is slow. Subpopulations in south-east NSW
had not recovered 8 years after timber harvesting in
sites retaining 62%, 52% and 21% of the original tree
basal area (Kavanagh & Webb 1998). In the regrowth
Mountain Ash forests (Central Highlands) of Vic, greater
gliders (southern and central) were absent post-timber
harvesting until the forests were >38 years old
(Macfarlane 1988).

Greater Gliders can persist, albeit likely in lower
numbers, following harvesting. Kavanagh (2000) found
that, in production forests in south-east NSW,
subpopulations could persist post-timber harvesting if
40% of the original tree basal area was retained,
provided (adjoining) riparian vegetation was also
protected. An analysis overlaying all detections (from
the Victorian Biodiversity Atlas and VicForests Species
Observations layer) made post-harvest in timber
harvesting areas in Vic since 1980, found that the
species can persist in timber harvesting regrowth areas
of very young age (VicForests 2021).

The impacts of timber harvesting on greater gliders can
be mitigated by landscape-level management strategies
that retain habitat corridors and HBTs (Eyre 2006;
Woinarski et al. 2014). In 2019, VicForests began
moving away from clearfelling towards variable
retention systems, which aim to retain more habitat
trees and reduce the use of controlled burns for
regeneration post-harvest. Protections for the species in
East Gippsland and the Midlands (where Special
Management Zones were required) were also revised to
retain 40% of the basal area of eucalypts across each
coupe where 25 greater gliders per km? are identified.
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Threat

Status and severity 2

Evidence

Under the new Victorian Forestry Plan, harvest rates
will reduce from 2024, leading up to a cessation of all
native forest timber harvesting by 2030 (VicForests
2021).

However, cumulative impacts of the 2019-20 bushfires,
ongoing prescribed burning, timber harvesting and
climate change will continue to put pressure on
remaining greater glider habitat. Fire-logging
interactions likely increase risks to greater glider
populations.

Barbed wire fencing
(entanglement)

e Timing: current and
future

e Confidence: observed
e (Consequence: minor
e Trend: unknown

e Extent: across the entire
range

There are occasional losses of individuals due to
entanglement in barbed wire fences across the greater
glider’s range (van der Ree 1999).

Climate Change

Increased temperatures
and changes to rainfall
patterns

e Timing: current and
future

e (Confidence: observed
e Consequence: major
e Trend: increasing

e Extent: across the entire
range

Mean temperatures across the distribution of greater
glider have risen by 1.4 degrees and heat waves have
become longer and more frequent over the past century
(BOM & CSIRO 2020). In the southern part of the range,
winter rainfall has declined by 12% since the 1990’s,
but summer rainfall remains unchanged. These trends
are projected to continue over the coming decades
under moderate and high emissions scenarios (CSIRO &
BOM 2021).

A unique physiology and a strict eucalypt diet make the
greater glider vulnerable to high temperatures and low
water availability (Riibsamen et al. 1984). Prolonged
exposure to temperatures over 40°C is likely to lead to
high mortality (Riibsamen et al. 1984). Moore et al.
(2004) suggested that the preference of greater gliders
for higher elevations is because they are sensitive to
heat and must expend energy and considerable water to
cool themselves when the ambient temperature is over
20°C.

The increase of night-time temperatures has been
implicated in the decline of greater glider (southern and
central) numbers in Vic subpopulations (Wagner et al.
2020). At lower altitude (<500 m) surveyed sites in the
Blue Mountains, increasing mean annual temperatures
were attributed to be the cause of declines of greater
gliders (southern and central), suggesting that night-
time as well as day-time temperatures may be
impacting the species, especially during heatwaves
(Smith & Smith 2018, 2020).

During extreme hot days over the 2019-2020 summer
in the Blue Mountains and Lithgow LGA, two individuals
were found on the ground and died soon after rescue.
An autopsy concluded that they died as a result of
drought and extreme heat (P Ridgeway 2021. pers
comm 6 January). This further suggests that daytime
temperatures are impacting the species.

Water stress affects growth in forest eucalypts
(Matusick at al. 2013) and reduces the availability of
young, more palatable foliage. Combined with higher
temperatures and extreme heat events this may cause
heat stress, drought stress and mortality (Vic SAC
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2015). Elevated CO2 may change the nutritional and
water content of eucalypt leaves (Duan et al. 2019),
though effects are difficult to predict and may have only
a small impact on greater glider survival (Hovenden &
Williams 2010).

A warmer climate also reduces the nutritional and
water content of eucalypt leaves (Foley et al. 1990;
Lawler et al. 1997; Gleadow et al. 1998; McKiernan et al.
2014), and could be expected to reduce reproduction
rates and population size (DeGabriel et al. 2009;
Kearney et al. 2010). Above temperatures of 35°C,
greater gliders need to dissipate >100% of metabolic
heat production by evaporative means (Riibasamen
1984). At the same time, they reduce their food intake
due to thermogenesis, leading to their energy and water
stores being rapidly expended (Beale et al. 2018;
Youngentob et al. 2021). This can lead to death of both
young and adult gliders, or if less severe, can reduce
growth in milk-fed young and reduce the health and
fitness of adult gliders (Youngentob et al. 2021).

Altered weather conditions are leading to higher
frequency and intensity of bushfires (BOM & CSIRO
2020), further compounding the impacts of climate
change on greater gliders. Large storms, particularly
following fire or timber harvesting, may also result in
the further loss of old hollow-bearing trees
(Lindenmayer et al. 2018a).

The age and dominant species of trees in the forests of
east coast Australia are likely to continue to alter over
the coming century, due to the compounding impacts of
climate change, fire, clearing and timber harvesting.
Some eucalypt species preferred by greater gliders may
be lost from sites where they currently occur as
conditions become climatically unsuitable for these
trees (Butt et al. 2013; Gonzalez-Orozco et al. 2016;
Booth 2017). It difficult to robustly predict how and
where forests will change, as local genetics, disturbance
history, soil, topography, and hydrology can all
influence how native forest respond to climate change
(Booth et al. 2015; Booth 2018).

Over-abundant native species

Hyper-predation by
owls

Timing: current and
future

Confidence: observed
Consequence: moderate
Trend: static

Extent: across parts of
the range

The greater glider forms a significant part of the diet of
Ninox strenua (powerful owl) (Bilney et al. 2006), and
has become a significant part of the diet of Tyto
tenebricosa (sooty owl) since European settlement due
to the widespread decline of terrestrial prey species for
these owls (Bilney et al. 2010).

The greater glider has significantly declined or become
locally extinct in some intact forest areas, possibly due
to owl predation (Lindenmayer et al. 2011, 2018b; P.
Rickards pers. comm. 2015). At one site over a three-
year period, two powerful owls were suspected to have
reduced a greater glider (southern and central)
population from 80 to 7 individuals (Kavanagh 1988).
Hyper-predation by large forest owls may possibly be
due to increased abundance of owls following release
from competition with the European red fox for prey,
caused in turn by suppression of red fox populations by
baiting activities (Lindenmayer et al. 2011).

However, the presence of large forest owls does not
necessarily indicate a population-level impact on
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greater gliders. Numbers of powerful and sooty owls
have increased greatly in the Blue Mountains since the
1980s and these species have been recorded at many
sites with greater gliders, but no significant relationship
between greater glider abundance and the presence of
either owl species was found (Smith & Smith 2018).
Effects may be exacerbated by fire-predator
interactions.

Competition from
Cacatua galerita
(Sulphur-crested
Cockatoos)

Timing: current and
future

Confidence: suspected
Consequence: minor
Trend: increasing

Extent: across parts of
the range

Numbers of Sulphur-crested Cockatoos in the Blue
Mountains have increased significantly since 1990 and
may be competing with greater gliders for hollows.
They have been observed taking over nesting hollows of
powerful owls and have been roosting in increasing
numbers at several greater glider sites since 2007
(Smith & Smith 2018). However, no significant
relationship was found between greater glider
(southern and central) abundance and the number of
roosting cockatoos (Smith & Smith 2018). Further
research is required to determine the impact of inter-
species competition for hollows on greater gliders.

Introduced species

Predation by feral cats
(Felis catus)

Timing: current and
future

Confidence: observed
Consequence: minor
Trend: unknown

Extent: across the entire
range

Remains of greater gliders have been found in the
stomachs of feral cats, however they formed a tiny
proportion of the overall animals consumed (Jones &
Coman 1981). It is unclear whether they were killed by
cats (if so, most likely when gliders come to the ground)
or consumed as carrion. After wildfires, greater gliders
are displaced and have been observed on the ground
where they are more susceptible to predation (Fleay
1947), suggesting that fire-predator interactions
amplify threats to the species.

Predation by European
red foxes (Vulpes vulpes)

Timing: current and
future

Confidence: observed
Consequence: minor
Trend: unknown

Extent: across the entire
range

Remains of greater gliders have been found in the
stomachs and scats of European red foxes (Coman
1973; Brunner et al. 1975; Wallis & Brunner 1986;
Lunney et al. 1990). However, they formed a tiny
proportion of the overall animals consumed, and it is
unclear whether they were killed by foxes (if so, most
likely when gliders come to the ground) or consumed as
carrion. After wildfires, greater gliders are displaced
and have been observed on the ground where they are
more susceptible to predation (Fleay 1947), suggesting
that fire-predator interactions amplify threats to the
species.

Timing—identify the temporal nature of the threat;

Confidence—identify the extent to which we have confidence about the impact of the threat on the species;

Consequence—identify the severity of the threat;

Trend—identify the extent to which it will continue to operate on the species;

Extent—identify its spatial content in terms of the range of the species.

Each threat has been described in Table 1 in terms of the extent that it is operating on the

species. The risk matrix (Table 2) provides a visual depiction of the level of risk being imposed
by a threat and supports the prioritisation of subsequent management and conservation actions.
In preparing a risk matrix, several factors have been taken into consideration, they are: the life
stage they affect; the duration of the impact; and the efficacy of current management regimes,
assuming that management will continue to be applied appropriately. The risk matrix and
ranking of threats has been developed in consultation with in-house expertise using available
literature.
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Table 2 Greater glider (southern and central) risk matrix

Likelihood | Consequences
Not significant Moderate Catastrophic
Almost Low risk
certain
Likely Low risk High risk
Possible Low risk High risk
Hyper-predation
by owls
Unlikely Low risk Low risk High risk
Predation by
foxes
Predation by
feral cats
Barbed wire
fencing
(entanglement)
Unknown Low risk Low risk High risk

Categories for likelihood are defined as follows:

Almost certain — expected to occur every year

Likely — expected to occur at least once every five years

Possible — might occur at some time

Unlikely — such events are known to have occurred on a worldwide bases but only a few times
Unknown — currently unknown how often the incident will occur

Categories for consequences are defined as follows:

Not significant — no long-term effect on individuals or populations

Minor —individuals are adversely affected but no effect at population level

Moderate — population recovery stalls or reduces

Major — population decreases
Catastrophic — population extirpation/extinction

Priority actions have then been developed to manage the threat particularly where the risk was
deemed to be ‘very high’ or ‘high’. For those threats with an unknown or low risk outcome it may
be more appropriate to identify further research or maintain a watching brief.

17



Petauroides volans (greater glider (southern and central)) Conservation Advice

Conservation and recovery actions

Primary conservation objective
Within the next three generations, the population size as well as the extent, quality and
connectivity of habitat required to maintain the population will have increased.

Conservation and management priorities

Habitat loss, disturbance and modification (including fire)

In the aftermath of bushfires, protect any unburnt habitat (within or adjacent to recently
burnt landscapes) in order to support population recovery. This includes, but is not limited
to:

o Areas identified to be important post-fire refuges.

o Protecting hollow-bearing trees from post-fire salvage timber harvesting and clean-
up operations.

o Avoiding hazard reduction burns in these areas.

Re-assess and revise current prescriptions used for prescribed burning to ensure that the
frequency and severity of fires in greater glider habitat are minimised, in order to mitigate
the risk of further population declines and loss of hollow-bearing trees. Measures to reduce
risk from future bushfires should be strategic, incorporate adaptive management, and
include a risk assessment that considers trade-offs between fire control efficiency and
environmental damage.

Implement and enforce measures to reduce direct mortality and loss of hollow-bearing trees
during site preparation and execution of prescribed burns, including rake hoeing around the
base of trees.

Ensure that eucalypt forests and the impacts of disturbance (including fire) are managed to
prevent them transitioning to less nutritious, hotter, and/or more fire-prone plant
communities, and to ensure that food tree species preferred by the greater glider (southern
and central) continue to be the dominant canopy trees.

Protect and maintain sufficient areas of suitable habitat, including denning and foraging
resources and habitat connectivity, to sustain viable subpopulations throughout the species’
range.

Protect hollow-bearing trees on private property, roadside reserves, and along the edges of
roads/tracks. Prior to removing trees identified to be a ‘hazard’, undertake a risk assessment
by a suitably qualified person to determine whether their removal is necessary, including a
consideration of the potential impacts of tree removal on the greater glider. Incorporate
measures to ensure ongoing recruitment of hollow-bearing trees into planning processes.

Avoid fragmentation and loss of habitat due to development of new transport corridors.
Include consideration of the species in planning processes, and where possible re-locate
recreational activities and roads away from habitat.

Establish, maintain and enforce effective prescriptions in production forests to support
populations of the greater glider (southern and central). This includes, but is not limited to:
appropriate levels of habitat retention, timber harvesting exclusion and timber harvesting
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rotation cycles; maintenance of wildlife corridors between harvested patches; maintenance
of vegetation buffers around habitat patches excluded from harvesting; protection of existing
hollow-bearing trees with appropriate buffers; adequate recruitment of hollow-bearing
trees; maintaining preferred food tree species as dominant canopy trees; and minimal use
and adequate containment of regeneration burns. Clearfelling should be avoided, as well as
timber harvesting in climate or post-fire refuges.

e Asalastresort, where hollows are limiting, consider the use of nest boxes and artificial
hollows that are suitable for the species. Monitor use of these structures to ensure they are
being utilised, and revise designs or placement as required.

e Restore habitat and connectivity:

o where habitat has been substantially fragmented, disturbed or modified,
o between small habitat patches and larger areas of contiguous forest,

o atalandscape scale through projects such as the Great Eastern Ranges Initiative, to
facilitate movement and recolonisation of areas impacted by fires, droughts or other
factors, and to provide opportunities for the species to adapt to the changing climate,

o following climate-ready restoration guidelines (e.g. Hancock et al. 2018), and

o following the National Restoration Standards (Standards Reference Group SERA
2021).

e Revise mitigation and offset guidelines for development and linear infrastructure (e.g.
pipelines, transport corridors) to reflect the limited effectiveness of artificial structures (nest
boxes, glide poles) as mitigation actions for loss, degradation or fragmentation of greater
glider habitat.

e Avoid the use of barbed wire, and replace the top strands of existing barbed wire with
single-strand wire in habitat known to be occupied by greater gliders.

Climate change

e Protect all habitat likely to be climate change refuges, including sites buffered against
desiccating conditions (e.g. sheltered and/or on south-facing aspects), under future climate
change scenarios. Where possible, maintain or establish connectivity with other habitat in
order to facilitate movement.

e Undertake habitat restoration to improve micro-climate conditions in areas at high risk of
extreme temperatures and drought.

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

e Where threats from introduced predators (including the European red fox and feral cat) are
locally significant:

o Implement appropriate control measures, particularly in areas burnt by bushfires.

o Develop and implement longer-term strategies to control predation by the European red
fox and feral cat, as detailed in the relevant Threat Abatement Plans.

Ex-situ recovery actions

e Investigate the feasibility of reintroductions to areas from which the species has recently
been extirpated, where natural recolonisation is unlikely.
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If feasible, undertake translocations to these areas, ensuring that habitats are managed for
future suitability including adaptive management of threats that may have led to the species’
extirpation.

Ensure that any proposals for translocations are developed collaboratively and focused on
the best conservation outcomes for the species.

Stakeholder engagement/community engagement

Seek stakeholder input into assessment and planning processes that include protections for
the greater glider (southern and central) and its habitat. This may include environmental
impact assessments, park management plans, water resource plans, fire management plans
and transport development plans.

Develop and implement a communication strategy around the need to balance hazard
reduction burning with the need to conserve and protect species and habitats.

Liaise with private landholders, Traditional Owners, and conservation and land management
groups to co-create guidelines for on-ground management of the greater glider (southern
and central).

Support volunteer involvement in surveying and monitoring, in particular gathering data on
the species’ occurrence and foraging habitat, and in the implementation of conservation
actions.

Pursue opportunities with landholders to enter land management agreements, particularly
in-perpetuity covenants, that promote the protection and maintenance of habitat on private
lands with high value for the species.

Engage and involve Traditional Owners in conservation actions, including survey,
monitoring and management actions.

Foster public interest in the species and its ongoing conservation, to increase support for the
implementation of conservation actions.

Survey and monitoring priorities

Implement an integrated long-term monitoring program across the species’ range to:
o determine trends in abundance and distribution,
o ascertain the status and viability of subpopulations,
o assess the impacts of compounding threats, and
o evaluate the relative benefits and effectiveness of management actions.

Conduct on-ground surveys to establish habitat and population impacts as a result of the
2019-20 bushfires and to provide a baseline for future population monitoring. Leverage

post-fire monitoring at sites where surveys were undertaken prior to 2019-20, to assess
population trends across the fire cycle. Undertake these actions for any future large-scale
events such as bushfires, heatwaves or drought.

Monitor the incidence and impacts of fire and timber harvesting in the species’ range,
particularly in areas adjacent to those burnt in the 2019-20 bushfires.
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Monitor the abundance, age and size structure of hollow-bearing trees and their responses
to management measures. This includes before and after prescribed burns, and before and
after timber harvesting.

Continue to undertake surveys on high priority timber harvesting coupes as part of
DELWP’s Forest Protection Survey Program (begun in 2018), and other pre-harvest
surveys, to inform adaptive management in timber harvesting areas.

Information and research priorities

Undertake genetic sampling to resolve taxonomy, especially in areas where there is contact
between the two greater glider species and subspecies.

Improve understanding of actions that can be undertaken to improve rates of survival and
recovery following major bushfires (including characteristics of refuges, role of patchiness
in fire severity, and interactions with habitat quality and disturbance history).

Support the development of guidelines for fire management by assessing the impacts of fire
management and different fire regimes (including frequency and intensity) on habitat,
subpopulation size and hollow availability.

Define appropriate levels of timber harvesting exclusion, and hollow-bearing tree retention
and recruitment, to maintain subpopulation sizes and persistence across the species’
distribution. Assess and monitor the species’ response to current timber harvesting
prescriptions and revise as required, noting that the effectiveness of prescriptions may
differ on a regional basis depending on forest type.

To support protection and restoration activities, improve understanding of the species’
behaviours, and landscape and habitat features, that promote or constrain genetic and
functional connectivity between greater glider habitat patches.

Investigate ways to improve the effectiveness of artificial structures for mitigation of
impacts on greater gliders. Research should aim to evaluate effectiveness at a scale likely to
be significant for subpopulation-level recovery rather than isolated instances of use (e.g.
genetic connectivity provided by glide poles over transport routes, feasibility of artificial
hollows and nest boxes to sustain populations).

Investigate the impact of inter-species competition for hollows on the greater glider, and
the extent to which this may be inhibiting subpopulation recovery.

Investigate changes in subpopulations or dietary preferences of large owls, factors which
may contribute to these changes, and the extent to which they may affect greater glider
subpopulations.

Improve understanding of actions that can be undertaken to improve rates of survival and
recovery in climate-affected subpopulations.

Identify areas likely to be climate refuges for the species under robust scenarios of climate
change.

Improve understanding of the species’ diet and life history, especially in areas where
subpopulations have declined. Determine the likely effects of increased temperatures and
drought on food supply, behaviour and survival.
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Recovery plan

The Committee recommends that there should be a recovery plan for Petauroides volans (greater
glider (southern and central)). Stopping decline and supporting recovery is complex, due to a
need to fully identify all the threats, the requirement for a high level of planning to abate the
threats, a high level of support by key stakeholders, a high level of prioritisation and a highly
adaptive management process. Existing mechanisms are not adequate to address these needs.

Links to relevant implementation documents

NSW Saving Our Species Strategy: Greater Glider Population in the Eurobadalla local
government area (Petauroides volans) - Endangered Population)

NSW Saving Our Species Strategy: Greater Glider Population at Seven Mile Beach National Park
(Petauroides volans — Endangered Population)

NSW Saving Our Species Strategy: Greater Glider Population at Mount Gibraltar Reserve area
(Petauroides volans — Endangered Population)

Threat abatement plan for predation by feral cats 2015

Threat abatement plan for predation by the European red fox 2008

Threat abatement plan for predation by the European red fox 2008 - background document

Conservation Advice and Listing Assessment references
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Threatened Species Scientific Committee finalised this assessment on 9 September 2021.

Attachment A: Listing Assessment for Petauroides volans
(greater glider (southern and central))

Reason for assessment
This assessment follows prioritisation of a nomination from the TSSC.

Assessment of eligibility for listing
This assessment uses the criteria set out in the EPBC Regulations. The thresholds used

correspond with those in the JUCN Red List criteria except where noted in criterion 4, sub-
criterion D2. The IUCN criteria are used by Australian jurisdictions to achieve consistent listing
assessments through the Common Assessment Method (CAM).

Key assessment parameters
Table 3 includes the key assessment parameters used in the assessment of eligibility for listing
against the criteria.

Table 3 Key assessment parameters

Metric Estimate Minimum Maximum Justification

used in the plausible plausible

assessment value value
Number of >100 000 100 000 Unknown There is no robust estimate of the
mature population size of the greater glider
individuals (southern and central). Woinarski et al.

(2014) estimated over 100 000 mature
individuals, and Nelson et al. (2018)
estimated a subpopulation size of 69 000 in
the Strathbogie ranges in Vic.

Trend declining Declines in occupancy of the greater glider
(southern and central) have been recorded
for over two decades in the Central
Highlands (Lumsden et al. 2013;
Lindenmayer 2020) and East Gippsland (L
Bluff 2020. pers comm 15 October) regions
of Vic. There have been losses of
subpopulations in NSW within the Jervis
Bay and Blue Mountains areas
(Lindenmayer et al. 2011; Smith & Smith
2018). These declines were recorded pre-
2019-20 bushfires and overall show a
230% decline. Post-fire surveys have
indicated that in areas of high fire severity
there is zero to very low occupancy (J Smith
2020. pers comm 10 December).

Following the 2019-20 bushfires, an overall
population decline of >20%, with local
subpopulation extirpations, is estimated one
year after the fires. This is expected to
increase to >30% within three generations
after the fires (Legge etal. 2021).

Threatened Species Scientific Committee
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Metric

Estimate
used in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

Generation
time (years)

7

6

8

The greater glider can live for 15 years
(Jones et al. 2009) and reaches sexual
maturity at two years of age (Tyndale-
Biscoe & Smith 1969b), suggesting a
generation length of six to eight years
(Pacifici et al. 2013; Woinarski et al. 2014).

Extent of
occurrence

752 962 km?

752 962 km?

1066 146 km?

Woinarski et al. (2014) estimated the extent
of occurrence (EOO) of the greater glider
(southern and central) as 752 962 km?,
calculated using records from 1993 to 2012.

The 1 066 146 km? figure was based on the
mapping of point records from 2000 to
2020, obtained from state governments,
museums and CSIRO (DAWE 2021). The
EOO was calculated using a minimum
convex hull, based on the IUCN Red List
Guidelines 2019.

Trend

contracting

The EOO has contracted since European
settlement, with loss of habitat from land
clearing, fragmentation, timber harvesting,
inappropriate fire regimes, and climate
change.

Local extinctions of subpopulations have
occurred recently (Lindenmayer et al.
2018b), and the EOO is likely to continue
contracting due to loss of habitat from the
2019-20 bushfires and climate change.

Area of
Occupancy

15 316 km?

15 316 km?

>20 000 km?

The 15 316 km? figure is based on the
mapping of point records from 2000 to
2020, obtained from state governments,
museums and CSIRO (DAWE 2021). The
AOO was calculated using a 2x2 km grid cell
method, based on the IUCN Red List
Guidelines 2019.

The AOO is likely to be significantly under-
estimated due to limited sampling across
the species’ range.

Trend

contracting

The AOO has contracted since European
settlement, with loss of habitat from land
clearing, fragmentation, timber harvesting,
inappropriate fire regimes, and climate
change.

Local extinctions of subpopulations have
occurred recently (Lindenmayer et al.
2018b, Smith & Smith 2020), and the AOO is
likely to continue contracting due to loss of
habitat from the 2019-20 bushfires and
climate change.

Number of

subpopulations

Unknown

Unknown

Unknown

The species has a broad distribution. The
number of subpopulations is not able to be
estimated due to insufficient sampling
across its range.

Trend

declining

The number of greater gliders (southern
and central) have been declining across its
range, and together with the contracting
AO0O and EOO, the number of
subpopulations is likely to be declining.
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Metric

Estimate
used in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

Basis of
assessment of
subpopulation
number

The greater glider (southern and central) number of subpopulations is unknown, as there is
limited sampling across its broad range.

No. locations

unknown

unknown

>10

The term ‘location’ defines a geographically
or ecologically distinct area in which a
single threatening event can rapidly affect
all individuals of the taxon present (IUCN
Standards and Petitions Committee 2019).

There is no robust estimate of the number
of locations. The 2019-20 bushfires burnt a
large area of south-eastern Australia,
overlapping c. 40% of the greater glider
(southern and central) distribution.

However, the fire intensity was highly
spatially variable, with greater gliders
(southern and central) persisting in at least
some areas burnt at low or moderate
intensity (J Smith 2020. pers comm 10
December; ] Nelson 2021. pers comm 16
April). Impacts were also spatially variable,
with some individuals persisting in areas
burnt at high intensity, possibly due to the
proximity of unburnt or low intensity burnt
areas (Kavanagh et al. 2021). Thus, the
number of locations may be significantly
greater than 10.

Trend

declining

Climate change is likely to increase the
extent, intensity and frequency of bushfires,
and thus the number of locations is likely to
decrease.

Basis of
assessment of
location
number

Although the 2019-20 bushfires were extensive the habitat and landscape topography, along with
the stochastic variation in fire spread, leaves numerous unburnt habitat fragments from which

subpopulations may recover.

Fragmentation

Not severely fragmented - less than 50% of the AOO are in habitat patches that cannot support

minimum viable subpopulations.

Fluctuations

Not subject to extreme fluctuations in EOO, AOO, number of subpopulations, locations or mature

individuals.
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Criterion 1 Population size reduction

Reduction in total numbers (measured over the longer of 10 years or 3 generations) based on any of Al to A4

Al >90% > 70%
A2, A3, A4 > 80% > 50%

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 Basedfol?
to a maximum of 100 years) [(a) cannot be used for A3] ?;%’O?Nitnge

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)

(b)
()

(d)
(e)

Vulnerable
Substantial reduction

>50%
>30%

direct observation [except
A3]

an index of abundance
appropriate to the taxon

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

actual or potential levels of
exploitation

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

Criterion 1 evidence
Eligible under Criterion 1 A2abc+4bc for listing as Endangered

The greater glider (southern and central) has a generation length of six to eight years (see
Table 3). In this assessment a generation length of seven years is used, which gives a timeframe

of 21 years for this criterion.

There are no robust estimates of population size or population trends of the greater glider
(southern and central) across its distribution. However, declines in numbers, occupancy rates
and extent of habitat have been recorded at many sites (see below). Although there are a few
sites where subpopulations appear to be stable or increasing, the overall trend is one of decline.
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Prior to 2019-20 bushfires
Victoria

The most comprehensive long-term monitoring program for the greater glider (southern and
central) is in the Eucalyptus regnans (Mountain Ash) forests of the Central Highlands in Vic,
where 160 permanent 1 ha sites across a 1,800 km? study area (in both conservation reserves
and production forests, and spanning a broad range of forest ages and environmental settings)
(Lindenmayer 2009) have been monitored annually since 1997. Over the period 1997-2010, the
greater glider (southern and central) declined by an average of 8.8 percent per year
(Lindenmayer et al. 2011) - a rate that if extrapolated over the 21-year period relevant to this
assessment is 85 percent. The trend could in part be explained by lower-than-average rainfall
and major bushfires, with the species not detected in any of the sites burned in 2009. However,
the probability of observing the species was also significantly higher on sites located in the Yarra
Ranges National Park than in forests broadly designated for pulp and timber production, and
there was a significant positive relationship between the species’ abundance and both the age of
the forest and number of trees with hollows on a site (Lindenmayer 2009). Populations of large
hollow-bearing trees in the Central Highlands are in rapid decline, with the rate of loss greatly
exceeding the rate of recruitment (Lindenmayer et al. 2017a,b).

Other surveys undertaken in the Central Highlands, in both Mountain Ash and mixed species
forests, indicate a significant decline in occupancy rates of the greater glider (southern and
central) over the past two decades (Lindenmayer et al. 2011; Lindenmayer & Sato 2018;
Lumsden et al. 2013).

In 2018, a broad-scale survey of 80 sites (500 m off-track transects) spread across central and
north-eastern Vic found low numbers of greater gliders (southern and central) at the majority of
sites. Despite many of the sites supporting seemingly suitable habitat, the species was detected
on fewer than half (41 percent) of the transects. On average, 0.93 gliders (range 0-6) were
detected per 500 m transect (DELWP unpublished data). Surveys in 2019 conducted at 63 sites
within eastern Vic also found low numbers of the species, with individuals detected on only 19
percent of sites (0.21 gliders/500 m transect, range 0-2). Based on records held in the Victorian
Biodiversity Atlas and anecdotally, these results suggest the species has declined across this area
(DELWP 2019. pers comm 15 October).

In contrast, surveys using the same broad-scale survey methodology in the Strathbogie Ranges
in north-eastern Vic found relatively high densities of gliders, with 4.92 gliders detected on
average per transect (range 0-14; Nelson et al. 2018). Analyses of the survey data estimated the
number of greater gliders (southern and central) within the Strathbogie Ranges to be 69 000,
although with relatively broad confidence intervals (95 percent confidence interval

3000-121 000 individuals). A comparison of data from three surveys conducted in the
Strathbogie Ranges in 1983 (Land Conservation Council 1984), 1997 (Downes et al. 1997) and
2017 (Nelson et al. 2018), suggests that the subpopulation in the Strathbogie Ranges has not
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declined over a 34 year period to the extent that has been observed elsewhere in Vic (Nelson et
al. 2018).

Major bushfires in 2003, 2006-2007 and 2009 burnt large areas of the greater glider (southern
and central) range in Vic, and further fragmented its distribution as evidenced by surveys and
species records (Lumsden et al. 2013; Vic SAC 2015). Following the 2009 bushfires, 79 percent
of large living trees with cavities died in the Mountain Ash forests, with no recruitment of new
large cavity-bearing trees by 2011 (Lindenmayer et al. 2013). The abundance of greater gliders
(southern and central) declined at burned sites, as well as at unburnt sites that were surrounded
by burned forest (Lindenmayer et al. 2013). Reoccupation of burnt sites in subsequent years is a
slow process due to the small home ranges (1-4 ha) of the species and its limited dispersal
capabilities (L Lumsden pers comm, cited in Vic SAC 2015). It also depends on there being no
further significant fires in the interim (Vic SAC 2015). Since the 2009 fires, which burnt the
Kinglake East Bushland Reserve and nearby areas, spotlighting records of greater gliders
(southern and central) in these areas have significantly declined (C Cobern 2015. pers comm 9
November). The occupancy model in Lumsden et al. (2013) predicts that areas most likely to be
occupied following the 2009 fires are now patchily distributed.

However, evidence of declines in occupancy in some unburnt sites in the same parts of Vic
(Lumsden et al. 2013) suggest that factors other than fire are involved in the species’ decline
(Vic SAC 2015). A decline in suitable browse due to water stress is probably a contributing
factor, as central Vic was significantly hotter and drier than normal during 2001-2009 (Vic SAC
2015). Occupancy modelling by Lumsden et al. (2013) and Wagner et al. (2020) shows that the
degree of site occupancy is positively associated with site ruggedness, vegetation lushness and
terrain wetness.

In East Gippsland, analysis of results from a survey of 107 sites, comprising 49 sites with
previous records of greater gliders (southern and central) and 58 randomly stratified sites,
found a decline in occupancy rates of about 50 percent compared to about 20 years ago (L Bluff
2020. pers comm 15 October). The survey was undertaken in 2015 and results were compared
to the pre-logging survey period 1988-1995. Although the occupancy rate of all arboreal
mammals that were detected in sufficient numbers to enable analysis had declined across the
two decades, the greater glider (southern and central) had declined more than other species.
The decline in the rate of detection was highest in coastal and foothill forests, while detection
rates were high only in wet and damp tableland forest on the Errinundra Plateau and Coast
Range.

In the Mount Alfred State Forest, roadside spotlighting on the same route over a 30-year period
used to record frequent sightings (10-15 animals on each occasion), but only a single greater
glider (southern and central) was sighted in the 18 months leading up to November 2015
(Gippsland Environment Group 2015 pers comm 24 November).

New South Wales and the Australian Capital Territory

At Jervis Bay in Booderee National Park, 110 permanent 1 ha sites (stratified across vegetation
types and fire histories) were established in 2002. Lindenmayer et al. (2011) reported a highly
significant decline of greater gliders (southern and central), from the species being present in 22
of the sites in 2002, to absence from all sites since 2007. The greater glider (southern and
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central) has not been recorded in the National Park since 2006 and appears to have been
extirpated from the area, for reasons unclear (Lindenmayer et al. 2018b).

At Murphy’s Glen in the Blue Mountains, spotlighting undertaken between 1986 and 2014 shows
that the species used to be consistently and regularly detected, but by 2010 was difficult to
detect and likely no longer present (] Smith 2015. pers comm 22 November). However,
spotlighting undertaken in 2015 recorded greater gliders (southern and central) on each of the
three occasions (1, 2 and 5 individuals), which indicates that numbers may be recovering (J
Smith 2015. pers comm 22 November). Anecdotal reports, including from local ecologists,
indicated similar declines elsewhere in the lower Blue Mountains, and the NSW Bionet Atlas
confirms a marked drop in records in the region (Blue Mountains National Park: 357 records
1990-2004, eight records 2004-2014. Blue Mountains LGA: 142 records 1990-2004, one
record 2004-2014, five records 2018-2020 and only one record for 2020) (J Smith 2015. pers
comm 22 November). The decline of the greater glider (southern and central) in the lower Blue
Mountains is mostly likely due to the effects of increased temperatures as a result of climate
change (Smith & Smith 2018, 2020). An autopsy undertaken in January 2020 on two individuals
(which were found walking on the ground in the daytime), reported that they had both died
from drought and extreme heat events (i.e. heat stress and dehydration) (P Ridgeway 2021. pers
comm 6 January).

An isolated subpopulation at Royal National Park was thought to be lost due to fire and regional-
scale decline in the Illawarra area. Following the 1994 bushfire, which burnt more than 90
percent of the park, the first confirmed sighting of a greater glider (southern and central) in
Royal National Park was in 2012 (Andrew et al. 2014), although a number of surveys had been
conducted since 1994 (Andrew 2001; Maloney 2007; Andrew et al. 2014).

Near Bombala in southern NSW, Kavanagh and Webb (1998) monitored greater gliders
(southern and central) in 500 ha of wood production forest, and found that the subpopulation
declined in all timber harvesting compartments and had not recovered eight years after
harvesting. However, the effects of logging were compounded by the independent effects of
predation by powerful owls, and the overall declines of greater glider in this study were
attributed to predation (Kavanagh 1988).

About 30 years after clearing of eucalypt forests in Tumut, Lindenmayer et al. (1999) found that
the occupancy rate of greater gliders (southern and central) in remnant patches was still lower
(21 percent) compared to that in surrounding forest (38 percent), indicating that recolonization
following clearing occurs slowly. It is unclear, following such disturbances, whether
subpopulations recover to their former levels or persist at lower levels.

In the Dorrigo, Guy Fawkes and Chaelundi Plateaux of north-eastern NSW, surveys for the
greater glider (southern and central) at 30 sites in wet sclerophyll forest recorded a density of
27.6 individuals per km, in unlogged forest with no fire history (McLean et al. 2018).
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Queensland

In central Qld, the abundance of greater gliders (southern and central) declined by 89 percent
across a series of 31 woodland sites sampled initially in 1973-76 and re-sampled in 2001-02
(Woinarski et al. 2006). The species is continuing to decline, based on anecdotal observations
over a 20-year period (DEHP 2015) and evidence of a decline in large, hollow-bearing trees due
to past timber harvesting activities and repeat prescribed burning (Eyre 2005; Eyre et al. 2010).
There has been a decline in living hollow-bearing trees (25 percent) and stags (40 percent) over
a 20-year period (1998-2018) in the St. Marys State forest area (T Eyre 2021 pers comm 11
January). Once habitat trees are lost from the system, the length of time required for the
development/recruitment of replacement habitat trees appropriate for the species is largely
prohibitive (Smith et al. 2015).

After the 2019-20 bushfires

The full impact of the 2019-20 bushfires on the greater glider (southern and central) has yet to
be determined but the population is likely greatly reduced. The fires may have accelerated any
ongoing population decline, with approximately 40 percent of the species’ distribution
overlapping with the fire-affected areas (Legge et al. 2021). These fires covered an unusually
large area and, in many places, burnt with an unusually high intensity. Its pre-fire imperilment,
together with the extent of mortality as a result of fire and the unfavourable post-fire conditions
(loss of hollows, increased susceptibility to predators, and loss of food resources), as well as a
reduction in future recruitment, led to the greater glider (southern and central) being identified
as one of the highest priority species for urgent management intervention by the Wildlife and
Threatened Species Bushfire Recovery Expert Panel (Legge et al. 2020).

It is known that the greater glider (southern and central) is highly susceptible to fire events,
with population declines of 50 percent documented in some areas (McLean et al. 2018) and
extirpation with slow recovery documented in others (Andrew et al. 2014). Following the 2019-
20 bushfires, on-ground surveys in some areas are still to be conducted, and baseline data are
missing on population size, distribution and density throughout the range of the species. The
majority of records are from the eastern areas of NSW and Vic, which were extensively burnt
(DPIE 2020; Parliament of Victoria 2020). Post-fire field survey data available to date are
summarised in the section below.

In addition to direct observations (see below), an expert elicitation exercise has been run to
estimate the likely decline in greater glider (southern and central) populations due to fires of
varying intensity (Legge et al. 2021). This was then combined with a GIS analysis of overlap of
the distribution of the greater glider (southern and central) with the fire footprint to provide an
overall estimate of the likely population decline due to the fires. The result was an estimated loss
of 24 percent of the population (range 17-31%) one year after the fires, assuming current
management conditions (Legge et al. 2021). This estimate rises to 33 percent (range 18—48%)
three generations after the fires.

42



Petauroides volans (Greater Glider (southern and central)) Conservation Advice

Victoria

Surveys currently underway (April 2021) are focused predominantly on lightly burnt and
unburnt habitat within the fire ground, but also some areas burnt at moderate to higher severity
(DELWP 2021. pers comm 22 April). Surveys have been designed to visit pre-fire records of the
greater glider (southern and central) near Swifts Creek and Bendoc in East Gippsland. Interim
results for surveys along 500 m transects at 11 sites (one third of all sites planned for surveys)
have detected the species at four lightly burnt sites, as well as at two sites that were burnt at
higher severity; compared to pre-fire records, the numbers of individuals detected were lower
and the species was not detected at five sites where they were previously recorded (] Nelson
2021. pers comm 19 April). Surveys at 30 sites in lower elevation forests in East Gippsland (from
Cabbage Tree Creek to Drummer State Forest), that burnt at low severity, did not detect any
individuals (DELWP 2021. pers comm 22 April).

Greening Australia recorded nest boxes being utilised by greater gliders (southern and central)
post-fire in East Gippsland (D Liepa 2020. pers comm 10 September), and spotlighting surveys
(500 m transects at 24 sites) recorded the species in low numbers at some sites. Individuals
were detected at seven of the 18 sites where they were previously recorded, suggesting a 60
percent decline due to the fires (B Blake 2020. pers comm 25 September). A further spotlighting
survey of 500 m transects undertaken in Mallacoota, Far East Gippsland, detected the species in
only one of 12 transects where they were recorded previously, indicating a 90 percent decline
(Burns & Atkins 2021). The one detection site had low canopy scorching.

Limited spotlighting surveys undertaken in the Tallarook Range in the Central Highlands, from
October 2020 to March 2021, recorded the species within an area of less than 10 km2 (N Stimson
2021. pers comm 24 June). This subpopulation may be geographically isolated and restricted to
the central area of the Tallarook Range plateau, however further survey work is required to
determine this.

New South Wales
South Coast

Spotlighting surveys at 71 sites, undertaken at Murramarang, Meroo and Conjola National Parks,
and Corramy Regional Park in May and June of 2020, reported on average a 70 percent decline
in the numbers of greater gliders (southern and central) detected at these sites, compared to
surveys undertaken prior to the 2019-20 bushfires (NSW NPWS 2020).

Two post-fire surveys were undertaken in the southern tablelands east of Bombala, in
November 2020 and April-May 2021 respectively. The sites were distributed across elevations
ranging 800-1100 m a.s.l. A total of 18 spotlighting sites/transects (each 1000 m) were surveyed
using similar methods to previous surveys undertaken in the area, with sites stratified according
to modelled fire severity classes in 2019-20. Greater gliders (southern and central) were
previously recorded at all 18 transects on almost every sampling occasion; in 2020-21 the
species was still present at all sites but in greatly reduced numbers on the burnt sites. A negative
relationship was found between the species’ abundance and increasing fire severity in the local
landscape, and the number of fires over the past 30 years was also found to be negatively
associated with the species’ abundance (Kavanagh et al. 2021).
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Blue Mountains Region

In the Blue Mountains area, sites with greater glider data prior to the 2017-19 drought and
2019-20 fires were re-surveyed during 2020-21. The surveys involved three one-hour spotlight
searches of sixteen 500m transects that previously supported the species, comprising eight
burnt and eight unburnt transects. In the burnt transects, no greater gliders (southern and
central) were detected at the two sites which had total canopy loss, whereas they were detected
at reduced numbers at the six transects which had 44-77% canopy loss. The overall result was a
36% decline (p=0.00012) in the mean detection density for the six burnt transects between
2015-18 and 2020-21. However, in the eight unburnt transects there was also a reduction in
numbers, with a decline (p=0.014) of 51% between 2015-16 and 2021-21 (P & J Smith 2021,
pers comm 24 June).

It is estimated that 84% of known greater glider (southern and central) habitat in the Greater
Blue Mountains World Heritage Area (GBMWHA) was burnt in the 2019-20 fires, with 50%
burnt at low-moderate severity and 34% burnt at high to extreme severity (P & ] Smith 2021.
pers comm 24 June). This equates to an estimated overall decline of 60% in the subpopulation as
a result of the drought, heatwaves and bushfires of 2019-20. This estimate is preliminary, with
further surveys planned later in 2021 (P & ] Smith 2021. pers comm 24 June).

Crookwell

Using the same methodology as for the Blue Mountains, P & ] Smith (2021) surveyed greater
gliders (southern and central) in five transects in reserves in the Bigga-Tuena area north-west of
Crookwell. The transects were surveyed in both spring 2020 and autumn 2021. The area was
unaffected by the 2019-20 bushfires but had experienced the severe drought and heatwaves of
2019. They found that numbers on the three transects where the species was previously
recorded declined by 43% (p= 0.014) between 2017-18 and 2020-21. They also found that
numbers in the five transects declined by 53% (p=0.006) between spring 2020 and autumn
2021. The reason for the latter decline is unclear. It may be the result of predation by powerful
owls, which were recorded on four of the five transects, or long-term physiological impacts from
the extreme conditions the gliders endured in 2019.

Far North Coast

Two post-fire surveys were undertaken between Coffs Harbour, Dorrigo, Glen Innes and Grafton,
in November 2020 and April-May 2021 respectively. The sites were distributed across
elevations ranging 30-1330 m a.s.l. A total of 94 spotlighting sites/transects (each 500 m) were
surveyed using similar methods to previous surveys undertaken in the area, with sites stratified
according to modelled fire severity classes in 2019-20. Greater gliders (southern and central)
were recorded at 57 of the 75 sites where they had been recorded previously (76%), and at an
additional 3 sites where they had not been recorded previously. Abundance remained similar in
many areas after the 2019-20 bushfires, particularly in the higher elevation sites. There was
only a slight negative relationship between the species’ abundance and increasing fire severity
in the local landscape. Many severely burnt areas supported relatively high populations while
other similarly burnt areas did not, which may be due to patchiness in fire severity and the
proximity of unburnt or low-severity burnt areas nearby. The number of fires over the past 30
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years was also found to be negatively associated with the species’ abundance (Kavanagh et al.
2021).

Queensland

Major bushfires in 2019-20 burnt part (approximately 10 percent) of the greater glider
(southern and central) range in southern Queensland. While there has been no post-fire survey
work undertaken for this species in Queensland to date, these fires would have caused direct
and indirect mortalities through habitat loss and fragmentation, with a consequent decline in
abundance of the species.

Overall population decline

The greater glider (including P. minor) was assessed in 2016, with the species found to be
eligible for listing as Vulnerable against this criterion as follows (DoEE 2016a):

‘There is little other published information on population trends over the period
relevant to this assessment (around 21-24 years), and the above sites are not
necessarily representative of trends across the species’ range. However, they
provide sufficient evidence to infer that the overall rate of population decline
exceeds 30 percent over a 21-24-year (three generation) period (Woinarski et al.
2014), and indeed may far exceed 30 percent. The population of the greater glider
is thought to be declining due to habitat loss, fragmentation, extensive fire and
some forestry practices, and this decline is likely to be exacerbated by climate
change (Kearney et al. 2010). The species is particularly susceptible to threats
because of its slow life history characteristics, specialist requirements for large
tree hollows (and hence mature forests), and relatively specialised dietary
requirements Woinarski et al. 2014)./

Since that determination, there is no evidence that any of the major threats to this species
have substantially reduced, and the effects of climate change are likely worsening (Smith
& Smith 2020; Wagner et al. 2020). The effects of the 2019-20 bushfires are in addition to
ongoing declines.

Overall decline can be estimated by combining the ongoing decline of 30 percent (see
above) with decline due to the 2019-20 bushfires, i.e. Past decline + Decline due to fires*
Population proportion remaining after past decline. Using decline rates of 24 percent
(range 17-31%) one year after the fires and 33 percent (range 18-48%) three generations
after the fires, as determined by Legge et al. (2021), gives an overall decline over the past
three generations (21 years) of 47 percent (Criterion 1A2) and an overall decline over a
three generation period including both the past and the future of 53 percent (Criterion
1A4). However, large-scale fire and catastrophic drought were not accounted for during
projections of future declines (Legge et al. 2021). Given that Australia is predicted to
continue to experience increased frequency, intensity and scale of bushfires into the future
(BOM & CSIRO 2020), declines over a period including both the past and the future may be
even greater.
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Conclusion

Given the uncertainty in the estimates of overall decline, the Committee considers that the
species has undergone a severe reduction in numbers of at least 50 percent over the past three
generation period (21 years for this assessment) (Criterion 1A2), and over a three generation
period that includes both the past and the future (Criterion 1A4). The reduction has not ceased
and the cause has not ceased. Therefore, the species has met the relevant elements of Criterion 1
to make it eligible for listing as Endangered.

Criterion 2 Geographic distribution as indicators for either extent of occurrence AND/OR
area of occupancy

Vulnerable
Limited

B1. Extent of occurrence (EOO) <100 km2 < 5,000 km?2 < 20,000 km?2
B2. Area of occupancy (AOO) <10 km? < 500 km2 < 2,000 km?
AND at least 2 of the following 3 conditions:

(@ Severely fragmented OR Number -1 <5 <10
of locations

(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

Criterion 2 evidence
Not eligible

The Extent of Occurrence (EOO) for the greater glider (southern and central) is estimated at

1 066 146 km?, and the Area of Occupancy (AOO) estimated at 15 316 kmz2. These figures are
based on the mapping of point records from 2000 to 2020, obtained from state governments,
museums and CSIRO (DAWE 2021). The EOO was calculated using a minimum convex hull, and
the AOO calculated using a 2x2 km grid cell method, based on the IUCN Red List Guidelines 2019.
Woinarski et al. (2014) noted that the AOO, which they estimated to be 15 244 km2, and the EOO
which they estimated to be 752 962 km?, are likely to be significant underestimates due to
limited sampling across the occupied range of the greater glider (southern and central).

Following assessment of the data the Committee considers that the species is not eligible for
listing in any category under this criterion as neither the EOO or AOO are limited.

46



Petauroides volans (Greater Glider (southern and central)) Conservation Advice

Criterion 3 Population size and decline

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  Very high rate High rate Substantial rate
continuing decline of atleast (uptoa 2504 in3 yearsor1  20%in5yearsor2 10% in 10 years or
max. of 100 years in future) generation generation 3 generations

(whichever is (whichever is (whichever is
longer) longer) 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:

(i) Number of mature individuals

in each subpopulation S0 S <1000

(@

(ii) % of mature individuals in one

. 90 - 100% 95 -100% 100%
subpopulation =

(b) Extreme fluctuations in the number
of mature individuals

Criterion 3 evidence
Not eligible

There is no reliable estimate of population size, but available estimates suggest that the number
of mature individuals is substantially greater than 10 000. Lunney et al. (2008) considered that
the greater glider (both southern and northern) had a ‘presumed large population’ and was
‘locally common’. In NSW, Kavanagh (2004) considered it ‘widespread and common...
particularly in north-eastern NSW’. Density estimates in Vic range from 0.6 to 2.8 individuals per
hectare (Henry 1984; van der Ree et al. 2004; Nelson et al. 2018), and across its broader
distribution density ranges from 0.01 to 5 individuals per hectare (Kavanagh 1984; Kehl &
Borsboom 1984; Smith & Smith 2018; Vinson et al. 2020). However, it is noted that some of
these estimates were made prior to recent population declines.

Woinarski et al. (2014) estimated the number of mature individuals to be greater than 100 000.
Using a mark-recapture distance sampling approach during surveys of the Strathbogie Ranges in
Vicin 2017, the subpopulation in this 21 200 ha area alone was estimated to have 69 000
individuals (Nelson et al. 2018). The Vic Government estimates that approximately 32 percent of
the greater glider (southern and central) modelled range within the state was within the fire
footprint, and 16 percent was burnt at high intensity. Thus, it is unlikely that the population of
greater glider (southern and central) has been reduced to below 100 000 mature individuals.
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Following assessment of the data the Committee considers that the species is not eligible for
listing in any category under this criterion as the total population size is not limited.

Criterion 4 Number of mature individuals

Vulnerable
Low

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

D2.1 Only applies to the Vulnerable

category .
. D2. Typically: area of
Restricted area of occupancy or number occupancy < 20 km? or

of locations vyith a plausi.ble futu}"(? threat T A RS
that could drive the species to critically <5

endangered or Extinct in a very short

time

1The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding Criterion
4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such, a species cannot
currently be listed under the EPBC Act under Criterion D2 only. However, assessments may include information relevant to
D2. This information will not be considered by the Committee in making its recommendation of the species’ eligibility for
listing under the EPBC Act, but may assist other jurisdictions to adopt the assessment outcome under the common
assessment method.

Criterion 4 evidence
Not eligible

Woinarski et al. (2014) estimate the population size to be greater than 100 000 mature
individuals (see Criterion 3) and it is highly unlikely that the number of mature individuals is
less than 1000. Additionally, the greater glider (southern and central) does not meet the
quantitative threshold for Vulnerable under sub-criterion D2. The area of occupancy (AOO) is
estimated to be 15 532 km? and the species occurs at more than five locations.

Following assessment of the data the Committee considers that the species is not eligible for
listing in any category under this criterion as the number of mature individuals is not low.
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Criterion 5 Quantitative analysis

Vulnerable
Medium-term future

>50%in 10 yearsor3 = 20% in 20 years or

Indicating the probability of generations, 5 generations, -~
extinction in the wild to be: whichever is longer whichever is longer 2 10%in 100/years
(100 years max.) (100 years max.)

Criterion 5 evidence
Insufficient data to determine eligibility

Several local-level population viability analyses have been undertaken - e.g. for Yarra State
Forest Vic (Possingham et al. 1994), Tumut NSW (Lindenmayer et al. 2001), Brisbane Qld
(Taylor & Goldingay 2009) - but none for the full species (Woinarski et al. 2014).

Population viability analysis has not been undertaken. Therefore, there is insufficient
information to determine the eligibility of the species for listing in any category under this
criterion.

Adequacy of survey
The survey effort has been considered adequate and there is sufficient scientific evidence to
support the assessment.

Public consultation
Notice of the proposed amendment and a consultation document was made available for public
comment for 36 business days between 6 May 2021 and 24 June 2021.

Listing and Recovery Plan Recommendations
The Threatened Species Scientific Committee recommends:

(i) that the list referred to in section 178 of the EPBC Act be amended by transferring
Petauroides volans from the Vulnerable category to the Endangered category

(ii) that there should be a recovery plan for this species.
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and included this species in the Vulnerable category, effective from
5 May 2016

Conservation Advice

Charadrius leschenaultii
Greater sand plover

Taxonomy
Conventionally accepted as Charadrius leschenaultii Lesson, 1826. Charadriidae.

Other common names include: large sand plover; great, large or large-billed dotterel or sand-
dotterel; Geoffroy's plover (Marchant & Higgins 1993).

The greater sand plover is a conventionally accepted species (Marchant & Higgins 1993;
Christidis & Boles 2008). There are three subspecies:

e nominate subspecies C. |. leschenaultii which breeds in the northern parts of the Gobi
Desert in Mongolia, in north-western China and southern Siberia, and spends the non-
breeding season in Australasia, south-east Asia and the Indian subcontinent;

e C. l. columbinus which breeds in the Middle East, Turkey to southern Afghanistan, and
spends the non-breeding season in the Red Sea, Gulf of Aden and the south-eastern
shores of the Mediterranean Sea (Marchant & Higgins 1993); and,

e C. |. scythicus which breeds from Turkmenistan through south Kazakhstan and spends
the non-breeding season along the coasts of eastern and southern Africa (Gill & Donsker
2015).

Note that C. I. scythicus was previously known as C. |. crassirostris until it was established that
this name is pre-occupied by another plover, a subspecies of Wilson's Plover, C. wilsonia
crassirostris (Carlos et al. 2012; Gill & Donsker 2015).

Summary of assessment

Conservation status
Vulnerable: Criterion 1 A2 (a)

The highest category for which Charadrius leschenaultii is eligible to be listed is Vulnerable.

Charadrius leschenaultii has been found to be eligible for listing under the following listing
categories

Criterion 1: A2 (a): Vulnerable

Criterion 2: Not eligible

Criterion 3: Not eligible

Criterion 4: Not eligible

Criterion 5: Not eligible

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
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Reason for conservation assessment by the Threatened Species Scientific Committee

This advice assessment of new information provided to the Committee to list Charadrius
leschenaultia.

Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 47 business days between 1 October and 4 December 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 greater sand plover is a small-to-medium sized shorebird (length 22—25 cm; body mass 75—
100 g) with a straight longish bill that bulges towards the end but has a pointed tip. The legs are
long and olive-grey (Marchant & Higgins 1993; Ward 2012).

In non-breeding plumage, the head, nape and upperparts are grey-brown and there are large
grey-brown patches on the sides of the breast. The forehead eyebrow, chin, neck and
underparts are white. Sexes are non-distinguishable from each other when in non-breeding
plumage. However, sexes differ when in breeding plumage with males having a chestnut breast-
band and rufous tinging to the head and nape and with black on the face (Marchant & Higgins
1993; Ward 2012). Juvenile birds appear similar to non-breeding adults, but the feathers of the
upperparts have narrow buff fringes and indistinct dark streaking and sub-terminal bands.
Juveniles may also have a buff tinge to the face, and grey-brown patches at the sides of the
breast, which may extend as a wash across the breast (Marchant & Higgins 1993).

When in Australia the species is usually in non-breeding plumage and is often difficult to
distinguish from the similar lesser sand plover C. mongolus although the greater sand plover is
distinctly larger (Marchant & Higgins 1993). To untrained observers, greater sand plovers may
be difficult to detect in mixed flocks of shorebirds although, when roosting, the greater sand
plover tends to roost higher up the beach than other shorebirds and is usually segregated from
lesser sand plovers (Marchant & Higgins 1993). Similar to the oriental plover C. veredus,
although the greater sand plover has a smaller head, longer neck and longer wings (Marchant &
Higgins 1993).

Distribution

Australian distribution

The greater sand plover breeds in the northern hemisphere and undertakes annual migrations to
and from southern feeding grounds for the austral summer. The subspecies C. I. leschenaultii
occurs in the East Asian-Australasian Flyway, EAAF (Bamford et al. 2008). Nearly three
quarters of the EAAF population is in Australia during the non-breeding period (Bamford et al.
2008).

The greater sand plover distribution in Australia during the non-breeding season is widespread,
although the most are found in northern Australia (Minton et al. 2006; Garnett et al. 2011; Ward
2012). In general, the distribution of this species is:

Western Australia - especially widespread between North West Cape and Roebuck Bay and
also occasionally recorded along the coast of southern Western Australia;

Northern Territory - recorded from most of the coastline with the most significant areas around
the Joseph Bonaparte Gulf, the coast from Anson Bay to Murgenella Creek (including the south
coast of the Tiwi Islands), the northern Arnhem coast, and the Port McArthur area;

Queensland - south-eastern parts of the Gulf of Carpentaria and widespread from the Torres
Strait along the eastern coast of Queensland,;
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New South Wales - found from the Queensland border along the coast to the Northern Rivers
region with occasional records south to about Shoalhaven Heads;

Victoria - mostly recorded from Corner Inlet, Western Port and Port Phillip Bay;
Tasmania - small numbers occur in most years; and,

South Australia - mostly recorded from the Coorong, Gulf St Vincent and Spencer Gulf, as well
as on the Eyre Peninsula, west to about Streaky Bay (Marchant & Higgins 1993; Barrett et al.
2003; Chatto 2003; Minton et al. 2006; Garnett et al. 2011).

This species has also been recorded on Ashmore Reef, Cocos (Keeling) Islands, Christmas
Island and Lord Howe Island (Marchant & Higgins 1993).

Global distribution

The greater sand plover has an extremely large global range with the extent of occurrence
estimated to be 3,460,000 km? (BirdLife International 2015).

The greater sand plover is one of 35 migratory shorebird species that breed in the northern
hemisphere during the boreal summer and are known to annually migrate to the non-breeding
grounds of Australia along the EAAF for the austral summer. In general, the EAAF stretches
from breeding grounds in the Russian tundra, Mongolia and Alaska southwards through east
and south-east Asia, to non-breeding areas in Indonesia, Papua New Guinea, Australia and
New Zealand (Department of the Environment 2015a,b). Of the three subspecies of the greater
sand plover, only C. |. leschenaultii occurs in the EAAF and this subspecies also occurs in the
Central Asian Flyway (Bamford et al. 2008).

The greater sand plover breeds in the northern Gobi Desert of Mongolia and adjacent areas of
southern Siberia; north-western China; from south-eastern Kazakhstan west to the Aral Sea and
the eastern shores of the Caspian Sea, and south to Afghanistan; and at scattered sites from
Azerbaijan, west into Turkey and south through Syria to Jordan (Marchant & Higgins 1993;
Wiersma 1996; Gill & Donsker 2015).

The subspecies C. I. leschenaultii , which occurs in Australia during the non-breeding period,
breeds in China, Mongolia and nearby parts of Russia (Bamford et al. 2008; Garnett et al. 2011).

Relevant Biology/Ecology
Life history

A generation time of 8 years (BirdLife International 2015) is derived from an average age at first
breeding of 2 years (Cramp et al. 1983), an annual adult survival of 56% (extrapolated from
congeners) and a maximum longevity of 12.6 years (Australian Bird and Bat Banding Scheme;
Garnett et al. 2011).

Breeding
The migratory greater sand plover does not breed in Australia.

At breeding sites in Mongolia, north-western China and southern Siberia, the greater sand
plover nests in a shallow scrape on the ground amongst sand-hills, gravel, or on other barren
substrates. In these areas, this species is predominantly found in open desert or semi-arid areas
that are predominantly treeless and at elevations up to 3 000 m (del Hoyo et al. 1996; BirdLife
International 2015). Egg laying occurring in April and May. Clutches usually comprise three eggs
(range 2-4), which are incubated by both parents for at least 24 days. The chicks fledge after
about 30 days (del Hoyo et al. 1996).
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General habitat

In the non-breeding grounds in Australasia, the species is almost entirely coastal, inhabiting
littoral and estuarine habitats. They mainly occur on sheltered sandy, shelly or muddy beaches,
large intertidal mudflats, sandbanks, salt-marshes, estuaries, coral reefs, rocky islands rock
platforms, tidal lagoons and dunes near the coast (Marchant & Higgins 1993; del Hoyo et al.
1996; BirdLife International 2015).

Feeding habitat

Greater sand plovers usually feed from the surface of wet sand or mud on open intertidal flats of
sheltered embayments, lagoons or estuaries (Marchant & Higgins 1993).

Roosting habitat

Greater sand plovers usually roost on sand-spits and banks on beaches or in tidal lagoons
(Marchant & Higgins 1993), and occasionally on rocky points or in adjacent areas of saltmarsh
(Gosper & Holmes 2002) or claypans (Collins et al. 2001). They tend to roost further up the
beach than other shorebirds, sometimes well above high-tide mark (Marchant & Higgins 1993).
To avoid heat stress in tropical areas, shorebirds showed a strong preference for roost sites
where a damp substrate lowered the local temperature (Battley et al. 2003; Rogers et al. 2006).
Approximately one day after a cyclone at Broome, Western Australia, greater sand plovers were
recorded in lower than expected numbers and it was thought that some birds may have moved
to sheltered areas to avoid the high winds and heavy rain associated with the cyclone (Jessop &
Collins 2000).

Diet

During the breeding season, the diet of the greater sand plover consists mainly of terrestrial
insects and their larvae (especially beetles, termites, midges and ants), and occasionally lizards
(del Hoyo et al. 1996). During the non-breeding season, the diet mostly consists of molluscs,
worms, crustaceans (especially small crabs and sometimes shrimps) and insects (including
adults and larvae of termites, beetles, weevils, earwigs and ants) (Marchant & Higgins 1993;
Jessop 2003; del Hoyo et al. 1996; BirdLife International 2015).

The greater sand plover usually forages visually, with a running, stopping and pecking action
typical of many species of plovers. It gleans the surface of the substrate or probes just below the
surface (Marchant & Higgins 1993; Jessop 2003).

Migration patterns

After the end of breeding, migratory flocks of the greater sand plover form between mid-June
and early-August, and arrive at non-breeding grounds between mid-July and November with
adults arriving before juveniles (del Hoyo et al. 1996; BirdLife International 2015). The greater
sand plover is often seen migrating in large flocks with lesser sand plovers (Draffan et al. 1983).

The greater sand plover is one of the first migratory shorebirds to return to north-western
Australia, usually arriving in late July (Minton et al. 2005a). It is thought that greater sand plovers
may make the trip between the breeding grounds and the non-breeding grounds (a distance of
~7,500 km) with only one major stopover (Minton et al. 2006).

The birds who spend the non-breeding period in south-east Asia start moving northwards to the
breeding grounds in late-February (the migration peaking in March to early-April), arriving from
mid-March to May. Most non-adult birds remain in the southern non-breeding areas during the
breeding season (del Hoyo et al. 1996; BirdLife International 2015).
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Departure from breeding grounds

The migratory route of the greater sand plover is more westerly than other shorebirds that visit
Australia (Minton et al. 2004; Minton et al. 2006). Most band recoveries and flag sighting records
have been concentrated in a fairly narrow band in Vietnam, in the southern half of the Chinese
mainland, and in Taiwan (Minton et al. 2006). On migration, the species has been recorded only
in small numbers in eastern Asia, including eastern and south-eastern China (including Hong
Kong), Taiwan and Vietnam (Minton 2005; Ma et al. 2006; Minton 2006; Zheng et al. 2006).
However, greater numbers are recorded on passage through south-east Asia, e.g. the
Philippines, the Malay Peninsula and Indonesia (Crossland et al. 2006; Bamford et al. 2008).

It has been suggested that greater sand plovers may be capable of non-stop flight between
breeding and non-breeding grounds (Marchant & Higgins 1993), which could explain the scarcity
of large numbers of greater sand plovers (and “important sites”) in east-Asia (Bamford et al.
2008). It may be that sites in south-east Asia, where large numbers have been recorded during
southward migration, are the arrival points for birds migrating southwards from the breeding
grounds (Bamford et al. 2008). An assessment of the body fat proportions in both adult and
juvenile birds considered that greater sand plovers have the ability to fly directly from Taiwan to
Australia (Chiang & Liu 2005).

Non-breeding season

The greater sand plover is gregarious during the non-breeding season when it occurs in flocks,
sometimes comprising up to several hundred birds (e.g. a single flock of this species at Fog
Bay, south-west of Darwin was estimated as 1,800 individuals; Chatto 2005). The greater sand
plover often flocks with other shorebirds, especially the lesser sand plover, though the two
species usually remain segregated when roosting with one another (Marchant & Higgins 1993).

In Australasia, most records of greater sand plovers during the non-breeding season are from
the north coast of Australia, with smaller numbers occurring along other Australian coasts, as
well as in Papua New Guinea and New Zealand (Marchant & Higgins 1993). The paucity of
inland records within Australia suggests that movements to southern and eastern areas occur
around the coastline rather than across the continent, and small numbers migrate through
Torres Strait and south along the east coast between September and November (Draffan et al.
1983; Barter & Barter 1988; Marchant & Higgins 1993). The species begins to depart from
southern coasts by March, moving north along the east coast, with influxes recorded in
Queensland in late March. Birds migrate north through the Top End between late February and
April with most adult birds having left the north-west by mid to late April (Barter & Barter 1988;
Marchant & Higgins 1993).

Return to breeding grounds

It is considered that a substantial proportion of greater sand plovers departing from Australia
have sufficient weight which may enable them to overfly south-eastern Asia and reach the coast
of south-west China (Barter & Barter 1988).

Using geolocators, the northward migration of greater sand plovers was tracked from north-west
Australia (Broome). The tracked birds appeared to complete large initial flights before stopping
in Vietnam or locations further east and then continuing onwards to breeding grounds. All
geolocators in this study ceased to function when birds were over north China or Mongolia
(Minton et al. 2011). Only a small proportion of greater sand plovers are known to visit the
Yellow Sea area. Further geolocator deployments on greater sand plovers will provide more
extensive data on stopover locations (Minton et al. 2011).
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Threats

Migratory shorebirds, such as the greater sand plover, are sensitive to certain development
activities due to their: high site fidelity, tendency to aggregate, very high energy demands
required for migration; and need for habitat networks containing both roosting and foraging sites
(Department of the Environment 2015a,b).

Threats to the global population of the greater sand plover across its range, but particularly at
East Asian staging sites, include: habitat loss and habitat degradation (e.g. through land
reclamation, industrial use and urban expansion; reduced river flows; environmental pollution;
invasive plants), pollution/contamination impacts, disturbance, direct mortality (e.g. hunting),
diseases; and, climate change impacts (Melville 1997; Garnett et al. 2011, BirdLife International
2015; Department of the Environment 2015a,b).

Threats to the greater sand plover in Australia, especially eastern and southern Australia,
include ongoing human disturbance, habitat loss and degradation from pollution, changes to the
water regime and invasive plants (Garnett et al. 2011; Department of the Environment 2015a,b).

Habitat loss and habitat degradation

There are a number of threats that affect migratory shorebirds in the EAAF with the greatest
threat being indirect and direct habitat loss (Melville 1997). As most migratory shorebirds have
specialised feeding techniques, they are particularly susceptible to slight changes in prey
sources and foraging environments. Activities that cause habitat degradation include (but are
not restricted to): loss of marine or estuarine vegetation, which is likely to alter the dynamic
equilibrium of sediment banks and mudflats, invasion of intertidal mudflats by weeds such as
cordgrass, water pollution and changes to the water regime, changes to the hydrological regime
and exposure of acid sulphate soils, hence changing the chemical balance at the site
(Department of the Environment 2015a,b).

Migratory shorebird staging areas used during migration through eastern Asia are being lost and
degraded by activities which are reclaiming intertidal mudflats for development or converting
them for the aquaculture industry (Moores et al. 2008; MacKinnon et al. 2012; Murray et al.
2014).

It is thought that only a small proportion of the EAAF population of greater sand plovers visit the
Yellow Sea (Minton et al. 2011). Therefore, compared to a range of other migratory shorebird
species that occur in Australia, the greater sand plover may be less likely to have been affected
by major loss of intertidal habitat and foreshore reclamation that has been occurring, and
continues to occur, in the Yellow Sea region (Minton et al. 2011).

However, habitat loss and intertidal reclamation is also a threat in other areas of the EAAF, such
as in Malaysia, where significant numbers of greater sand plovers have been recorded (Wei et
al. 2006). In coastal and intertidal areas of Malaysia, migration shorebird habitat is being
destroyed or degraded due to land reclamation development activities (e.g. for industries,
housing, aquaculture, agriculture and tourism purposes), fishing, logging/destruction of
mangroves, and pollution (e.g. domestic sewage, industrial waste, aquaculture waste; Wei et al.
2006).

One of the species' migratory staging areas in China (Chongming Island) is undergoing
significant habitat loss and degradation through conversion to aquaculture ponds, farmlands and
vegetable gardens, the cultivation of the invasive plant Spartina alterniflora on tidal flats
(promoting rapid sedimentation with the intention of reclaiming the area), and the Three Gorges
Dam on the upper reaches of the Yangtze River reducing the supply of river-borne sediment to
mudflats in the area (Ma et al. 2002b; BirdLife International 2015). More than half of all Chinese
coastal wetlands were lost between 1950 and 2000 (An et al. 2007). In addition, intensive oil
exploration and extraction, and reduction in river flows due to upstream water diversion, are
other potentially significant threats in parts of China where this species is present in
internationally significant numbers (Barter et al. 1998; Barter 2005).
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In Australia, there are a number of threats common to most migratory shorebirds, including the
greater sand plover. The loss of important habitat reduces the availability of foraging and
roosting sites. This affects the ability of the birds to build up the energy stores required for
successful migration and breeding. Some sites are important all year round for juveniles who
may stay in Australia throughout the breeding season until they reach maturity. A variety of
activities may cause habitat loss at Australian sites. These include direct losses through land
clearing, inundation, infilling or draining. Indirect loss may occur due to changes in water quality,
hydrology or structural changes near roosting sites (Department of the Environment 2015a,b).

Residential, farming, industrial and aquaculture/fishing activities represent the major cause of
habitat loss or modification in Australia (Department of the Environment 2015a,b).The non-
breeding grounds of the species in south-eastern Australia are threatened by habitat
degradation, loss and human disturbance (Garnett et al. 2011) whereas sites in the Northern
Territory are thought to be generally free of such disturbances (Ward 2012).

Climate change

Global warming and associated changes in sea level are likely to have a long-term impact on
the breeding, staging and non-breeding grounds of migratory shorebirds (Harding et al. 2007).
Migratory shorebirds are also particularly susceptible to heat stress (Battley et al. 2003; Rogers
et al. 2006). Climate change projections for Australia include the likelihood of increased
temperatures and rising sea levels with more frequent and/or intense extreme climate events
which may result in species loss and habitat degradation (Chambers et al. 2005).

Any sea level rise will greatly alter coastal ecosystems, causing habitat change and loss for
shorebird species. Modelling has shown that migratory species in the EAAF are at greater risk
from sea level rise than previously thought (lIwamura et al. 2013). The modelling indicated that
the effect of sea level rise inundating 23-40% of intertidal habitat areas along the migration
routes of migratory shorebirds would cause a reduction in population flow (i.e. maximum flow
capacity of the migratory population) of up to 72% across the shorebird species assessed. This
maghnification of effect was particularly due to shorebirds using a few key sites in the EAAF
where a large proportion of the population stops and stages (lwamura et al. 2013).

Pollution/contamination impacts

Migratory shorebirds are also adversely affected by pollution, both on passage and in non-
breeding areas (Melville 1997; Harding et al. 2007). Pollution is a particular threat as pollutants
tend to accumulate and concentrate in wetlands (Department of the Environment 2015a,b).
Industrial pollution (e.g. via accidental release) can lead to the build-up of heavy metals or toxic
elements in the substrate of wetlands which, in turn, can affect the benthic prey fauna of
shorebirds like the greater sand plover (Department of the Environment 2015a,b).

Disturbance

Human disturbance can cause shorebirds to interrupt their feeding or roosting and may
influence the area of otherwise suitable feeding or roosting habitat that is actually used.
Disturbance from human recreation activities may force migratory shorebirds to increase the
time devoted to vigilance and anti-predator behaviour and/or may compel the birds to move to
alternative, less favourable feeding areas (Goss-Custard et al. 2006; Glover et al., 2011; Weston
et al., 2012).

Disturbance can result from recreational activities including fishing, boating, four wheel driving,
walking dogs, noise and night lighting. While some disturbances may have a low impact, it is
important to consider the combined effect of disturbances with other threats (Department of the
Environment 2015a,b).

With increasing tourist visitation and development around Broome, Western Australia,
increasing levels of disturbance from human recreational activity are likely for the migratory
shorebirds in this area. Recreational fishing, four-wheel driving, unleashed dogs and jet-skiing
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may disturb the foraging or roosting behaviour of migratory shorebirds. Migratory shorebirds are
most susceptible to disturbance during daytime roosting and foraging periods (Department of
the Environment 2015a,b).

Introduced species

Introduced plants, such as cord grass Spartinia, can invade intertidal mudflats and reduce the
amount of suitable foraging areas, as has already occurred in other countries (Goss-Custard &
Moser 1988). Exotic marine pests may also result in the loss of benthic food sources
(Department of the Environment 2015a,b).

Direct mortality

Direct mortality may result from collision with large structures (e.g. wind farms) which cause a
barrier to migration or movement pathways, bird strike with vehicles and aircraft, hunting,
chemical spills, oil spills and predation (attack by domestic pets, hunting by humans; Schacher
et al., 2013; Department of the Environment 2015a,b).

The greater sand plover is subject to commercial hunting (for sale at market or to restaurants)
which is a major threat in the area of Chongming Island, China (Ma et al. 2002a; BirdLife
International 2015). Records between 1985 and 2009 indicate that at least 567 individuals of this
species were hunted in China, Thailand, and Myanmar. Within this period, taking into account
the year with lowest take (lower bound) and the year with highest take (upper bound), the
possible range of annual take is at least 1 to 340 individuals (Ruttanadakul and Ardseungnerm
1986, Tang and Wang 1995, Ming et al. 1998, Ge et al 2006, Z&ckler et al. 2010).

Disease

Since, 1992, the viral disease testing of Charadriiformes from coastal northwest Australia has
not detected any evidence of avian influenza virus excretion in the greater sand plover or any
other shorebird species tested. However, from serologic testing, there was evidence of a very
low level of past exposure to the virus (Curran et al. 2014).

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

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 Al to

A4

Al

Al

A2

A3

A4

A2, A3, Ad

2 90%

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

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.

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

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.

2 80%

\

based on

>_?ny of the

ollowing:

Vulnerable

Substantial reduction
270% 2 50%
2 50% 2 30%

(@)
(b)

(©)

(d)

(e)

direct observation [except A3]

an index of abundance appropriate to
the taxon

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

actual or potential levels of
exploitation

the effects of introduced taxa,
hybridization, pathogens, pollutants,
competitors or parasites
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Evidence:
Eligible under Criterion 1 A2 (a) for listing as Vulnerable

The global population of the greater sand plover has been estimated to be ¢.180,000 - 360,000
individuals (Wetlands International 2006; BirdLife International 2015). The global population
trend for the species is unknown although it is not thought to be decreasing sufficiently rapidly to
warrant up-listing from its current global status of ‘Least Concern’ (BirdLife International 2015).
However, the global population trend is difficult to determine because of uncertainty surrounding
the impacts of habitat modification on population sizes (BirdLife International 2015).

Of the total global population of 180,000 - 360,000 individuals for the species (Birdlife
International 2015), about 125,000-200,000 are thought comprise the subspecies C. .
leschenaultii, >10,000 the subspecies C. |. columbinus, and about 65,000 the subspecies C. I.
scythicus (Wiersma 1996).

It has been estimated that ~46% of the global population of the great sand plover occurs in the
EAAF (MacKinnon et al. 2012) with about three quarters of the EAAF population occurring in
Australia (Bamford et al. 2008). The number of greater sand plovers (all belonging to the
subspecies C. |. leschenaultii) that occur in the EAAF has been estimated at around 100,000
with approximately 75,000 of these spending the non-breeding period at sites in Australia
(Bamford et al. 2008; Garnett et al. 2011).

Numbers of greater sand plovers declined at Moreton Bay, Queensland by ¢.60% between 1998
and 2008 (Fuller et al. 2009) which has been assessed as a statistically significant decrease of
6% per year (Wilson et al. 2011). Numbers decreased at Eighty-mile Beach, Western Australia
by ¢.65% between 2000 and 2008, whereas numbers at Bush Point were variable between 2004
and 2008 (Rogers et al. 2009; MacKinnon et al. 2012).

Population trends outside Australia are poorly known but numbers in Japan have, in general,
slightly increased between 1978 and 2008 (Amano et al. 2010). Overall, the evidence suggests
there has been a decline of 30-49% over 17 years across Australia (averaging some
contradictory trends) (Garnett et al. 2011). This decline is likely to continue given ongoing
threats to this species’ migratory staging sites in East Asia (Garnett et al. 2011).

The Committee considers that the species has undergone a very severe reduction in numbers
over three generation lengths (24 years for this assessment), equivalent to at least 30-49
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 Vulnerable.

Criterion 2. Geographic distribution as indicators for either extent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
Bl. Extent of occurrence (EQO) < 100 km? < 5,000 km* < 20,000 km*
B2. Area of occupancy (AOO) <10 km? < 500 km* < 2,000 km*

AND at least 2 of the following 3 conditions:

(@) Severely fragmented OR Number of

. =1 <5 <10
locations

(b) Continuing decline observed, estimated, inferred or projected in any of: (i) extent of occurrence; (ii) area of
occupancy; (i) 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
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Evidence:

Not eligible

The extent of occurrence in Australia is estimated to be 35 700 km? (stable) and area occupied 2
600 km? (stable; Garnett et al. 2011). Therefore, the species does not meet this required
element of this criterion.

Criterion 3. Population size and decline

Vulnerable
Limited

Estimated number of mature individuals

AND either (C1) or (C2) is true

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

< 10,000

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:

(i) Number of mature individuals in <1000
each subpopulation -

@) __
(i) % of mature individuals in one 100%
subpopulation =

(b) Extreme fluctuations in the number of
mature individuals

Evidence:
Not eligible
The number of mature individuals in Australia was estimated at 75 000 (decreasing) in 2011

(Garnett et al. 2011), but has declined since. Therefore, the species does not meet this required
element of this criterion.

Criterion 4. Number of mature individuals

Vulnerable
Low

Number of mature individuals < 1,000

Evidence:
Not eligible
The number of mature individuals in Australia was estimated at 75 000 in 2011 (Garnett et al.,

2011), but has declined since. The estimate is not considered extremely low, very low or low.
Therefore, the species does not meet this required element of this criterion.
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Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 years or 3 220%in 20 years or

Indicating the probability of extinction in generations, 5 generations, S T

the wild to be: whichever is longer whichever is longer =3 M 00 LTS
(100 years max.) (100 years max.)

Evidence:

Not eligible

Population viability analysis has not been undertaken

Conservation Actions

Recovery Plan

There should not be a recovery plan for this species, as approved conservation advice provides
sufficient direction to implement priority actions and mitigate against key threats. Significant
management and research is being undertaken at international, national, state and local levels.

Conservation and Management Actions

e Work with governments along the East Asian — Australasian Flyway to prevent destruction of
key breeding and migratory staging sites.

Protect important habitat in Australia.

Support initiatives to improve habitat management at key sites.

Maintain and improve protection of roosting and feeding sites in Australia.

Advocate for the creation and restoration of foraging and roosting sites.

Incorporate requirements for greater sand plover into coastal planning and management.
Manage important sites to identify, control and reduce the spread of invasive species.
Manage disturbance at important sites which are subject to anthropogenic disturbance when
greater sand plovers are present — e.g. discourage or prohibit vehicle access, horse riding
and dogs on beaches, implement temporary site closures.

Survey and monitoring priorities

e Enhance existing migratory shorebird population monitoring programmes, particularly to
improve coverage across northern Australia.

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

Information and research priorities

e Undertake work to more precisely assess greater sand plover life history, population size,
distribution and ecological requirements particularly across northern Australia.

e Improve knowledge about dependence of greater sand plover on key migratory staging
sites, and non-breeding sites to the in south-east Asia.

¢ Improve knowledge about threatening processes including the impacts of disturbance and
hunting.
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Recommendations

0] The Committee recommends that the list referred to in section 178 of the EPBC Act be
amended by including in the list in the Vulnerable category:

Charadrius leschenaultii

(ii) The Committee recommends that there not be a recovery plan for this species.

Threatened Species Scientific Committee

01/03/2016
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and included this species in the Vulnerable category, effective
from 09/07/2020

Conservation Advice
Falco hypoleucos
Grey Falcon

Taxonomy

Conventionally accepted as Falco hypoleucos Gould, 1841. No infraspecific taxa described. The
species consists of a single population and is considered monotypic (Marchant and Higgins
1993).

Summary of assessment

Conservation status
Vulnerable: Criterion 4
The highest category for which Falco hypoleucos is eligible to be listed is Vulnerable.

Falco hypoleucos has been found to be eligible for listing under the following categories:

Criterion 1: Not eligible
Criterion 2: Not eligible
Criterion 3: Not eligible
Criterion 4: Vulnerable
Criterion 5: Not eligible

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 new information provided to the Committee to list Grey
Falcon.

Public consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 33 business days between 3 July and 16 August 2019. 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 Grey Falcon is an elusive species endemic to mainland Australia. It is the rarest of six
Australian members of the genus Falco (Olsen and Olsen 1986; Marchant and Higgins 1993).
The Grey Falcon is a medium-sized raptor (400 — 5009) that exhibits reversed sexual
dimorphism in body mass, with females weighing on average about 30 per cent more than
males (Schoenjahn 2011). The Grey Falcon is a compact, pale grey falcon with a heavy thick
chest, long wings and dark wing tips (Debus 2019; Schoenjahn 2010). The under-body is pale
grey and the tail has narrow blackish bars. The chin, throat and cheeks are white in colour;
adults are pale grey with fine blackish streaks, and juveniles are white with heavy dark streaks.
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The legs and toes, eye-ring, cere and base of the bill are bright orange-yellow and the tip of the
bill is black (Marchant and Higgins 1993).

Distribution

The species occurs in arid and semi-arid Australia, including the Murray-Darling Basin, Eyre
Basin, central Australia and Western Australia (Marchant and Higgins 1993). The species is
mainly found where annual rainfall is less than 500 mm, except when wet years are followed by
drought, when the species might become marginally more widespread, although it is essentially
confined to the arid and semi-arid zones at all times (Schoenjahn 2018).

The species appears to be absent from Cape York Peninsula, areas east of the Great Dividing
Range in Queensland and New South Wales, south of the Great Dividing Range in Victoria, and
south of latitude 26°S in Western Australia (Barrett et al. 2003; Schoenjahn 2018).

Relevant biology/ecology

The Grey Falcon occurs at low densities across inland Australia (BirdLife International 2019).
The ecology of the Grey Falcon was known almost entirely from anecdotal and opportunistic
observations, but has been the subject of significant recent research, especially by Schoenjahn
(2011, 2013, 2018) but also by Aumann (2001a,b,c), Falkenberg (2011), Sutton (2011), Watson
(2011), Janse et al. (2015) and Ley and Tynan (2016).

The species frequents timbered lowland plains, particularly acacia shrublands that are crossed
by tree-lined water courses (Garnett et al. 2011; Watson 2011; Schoenjahn 2013, 2018; Janse
et al. 2015; Ley and Tynan 2016). The species has been observed hunting in treeless areas and
frequents tussock grassland and open woodland, especially in winter (Olsen and Olsen 1986;
Schoenjahn 2018).

While breeding Grey Falcons feed almost exclusively on birds (Cupper and Cupper 1980, 1981,
Harrison 2000; Aumann 2001c; Falkenberg 2011; Sutton 2011; Schoenjahn 2013; Janse et al.
2015; Ley and Tynan 2016). Prey species include doves, pigeons, small parrots and cockatoos,
and finches, but a variety of other bird prey species has been recorded (Marchant and Higgins
1993, Hollands 1984; Debus and Rose 2000; Schoenjahn 2013, Cook 2014, Fisher 2015). Non-
avian prey recorded by direct observation include small mammals on three occasions
(Schoenjahn 2013, Moore 2016) and a lizard (Czechura 1981).

Breeding occurs from June to November. Clutch size can vary from 1 — 4 eggs (Olsen and
Olsen 1986; Garnett et al. 2011; Schoenjahn 2013). Eggs are laid in the old nests of other birds,
particularly those of other raptors or corvids. The nests chosen are usually in the tallest trees
along watercourses, particularly River Red Gum (Eucalyptus camaldulensis) and Coolibah (E.
coolabah), but falcons also nest in telecommunication towers (Marchant and Higgins 1993;
Schoenjahn 2013, 2018; Falkenberg 2010). The incubation period is 34-35 days (Cupper and
Cupper 1980; Hollands 1984; Sutton 2011; Ley and Tynan 2016) and the nestling period is
variously given as 49-52 days (Cupper and Cupper 1980), 41 days (Hollands 1984), 42—49
days (Hollands 2003) and ‘just under 6 weeks’ (Sutton 2011), suggesting that the lower end may
be more realistic and in line with other similar-sized Australian falcons. Typically, young Grey
Falcons and their parents will stay together for up to at least 12 months after fledging, even
when the parents have a hew brood (Schoenjahn 2018).

Threats

In the absence of focused studies on Grey Falcons, all potential threats to the species that have
been published are based on general considerations and extrapolations from better studied
species and are, therefore, speculative (Garnett and Crowley 2000, Garnett et al. 2011).
Schoenjahn (2018) identified ten plausible threats to the Grey Falcon and ranked them
according to severity (Table 1).
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Table 1: Threats impacting the Grey Falcon in approximate order of severity of risk (see
Schoenjahn 2018).

Threat factor

Threat status
and priority
for action

Evidence base

Invasive species

Predation by | Very High Schoenjahn (2018) documented that Grey Falcons will

cats roost on the bare open ground and documented Grey
Falcon in the gut contents of cats. Chicks may be
vulnerable to cat predation at accessible nests.

Climate change

Increased Very High The breeding distribution now covers areas of the highest

temperatures annual average temperatures in Australia (Schoenjahn

in arid and 2013). The predicted increases in severity and frequency

semi-arid of days with very high temperatures, heat waves and

Australia droughts may exceed the physiological and behavioural

capacities of these birds to thermoregulate adequately
(Schoenjahn 2018). Changes in rainfall patterns may affect
prey availability and heat stress may affect chick survival.
However these impacts are speculative and another
analysis of climate change impacts on birds did not predict
that Grey Falcons would be affected (Garnett et al. 2013;
Garnett and Franklin 2014).

Demographic and genetic stochastic events

Small
population
size

High

The estimated number of mature individuals is <1,000
(Schoenjahn 2013, 2018; Garnett et al. 2011; BirdLife
International 2019). A small population is more susceptible
to demographic and genetic stochastic events, which can
impact the long term survival of the population.

Habitat loss and

fragmentation

Grazing by Very High Herbivores such as camels in arid and semi-arid areas are

exotic preventing the regeneration of suitable nesting trees

herbivores (Garnett et al. 2011; Schoenjahn 2018). Habitat
degradation by herbivores may also reduce prey
abundance.

Nest shortage | High Land clearing of the semi-arid zone and overgrazing of
arid zone rangelands have been identified as possible
threats to the availability of nesting trees (Garnett and
Crowley 2000; Garnett et al. 2011; Schoenjahn 2013,
2018). The loss of artificial structures (telecommunication
towers and repeaters) may also contribute to the reduction
of suitable nesting habitat (Schoenjahn 2018).

Disturbance

Birdwatchers | Moderate The Grey Falcon is a highly sought after species by

and
photographers

birdwatchers and bird photographers. As a consequence,
nest sites may be visited by individuals and commercial
birding tour groups during the breeding season hoping to
see the species. This may cause disturbance and affect
breeding success.

Direct mortality
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Collision with | Moderate Schoenjahn (2018) documented six cases of Grey Falcons

traffic being found injured or dead along roads between 2007
and 2017.

Collision with | Moderate Grey Falcons have been reported receiving life-threatening

fences and injuries from colliding with fences, and presumably power-

powerlines lines (Schoenjahn 2011).

Harvesting

Egg collecting | Low Egg-collecting was considered a threat until the late 1980s

(Cupper and Cupper 1981, Dennis 1986, Hollands 1984,
SAOA 1992), but may not be of such importance any

longer because collecting and possessing eggs without a
permit is now illegal in all Australian states and territories.

Falconry Low Falconry is illegal in Australia, however, the international
demand from falconry for rare falcon species and colour
morphs appears to be strong. Schoenjahn (2018) noted
that the threat to the Grey Falcon species as a whole from
illegal activities in Australia is, at present, minimal.

Threat Prioritisation

Each of the threats outlined above has been assessed to determine the risk posed to the Grey
Falcon population using a risk matrix. This in turn determines the priority for actions outlined
below. The threats were considered in the context of the current management regimes. The
impact of each threat has been assessed assuming that existing management measures
continue to be applied appropriately. If management regimes change then the level of risk
associated with threats may also change. The risk matrix considers the likelihood of an incident
occurring and the consequences of that incident. Threats may act differently in different parts of
the species range and at different times of year, but the precautionary principle dictates that the
threat category is determined by the population at highest risk. Population-wide threats are
generally considered to present a higher risk.

The risk matrix uses a gualitative assessment drawing on peer reviewed literature and expert
opinion. In some cases the consequences of activities are unknown. In these cases, the
precautionary principle has been applied. Levels of risk and the associated priority for action are
defined as follows:

Very High - immediate mitigation action required

High - mitigation action and an adaptive management plan required, the precautionary principle
should be applied

Moderate — obtain additional information and develop mitigation action if required

Low — monitor the threat occurrence and reassess threat level if likelihood or consequences
change
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Table 2: Risk Prioritisation

Likelihood of Consequences
occurrence
Not Minor Moderate Major Catastrophic
significant
Almost certain | Low Moderate Very High Very High | Very High
Likely Low Moderate High Very High | Very High
Possible Low Moderate High Very High | Very High
Unlikely Low Low Moderate High Very High
Rare or Low Low Moderate High Very High
Unknown

Categories for likelihood are defined as follows:

Almost certain — expected to occur every year

Likely — expected to occur at least once every five years

Possible — might occur at some time

Unlikely — such events are known to have occurred on a worldwide basis but only a few times

Rare or Unknown — may occur only in exceptional circumstances; OR it is currently unknown
how often the incident will occur

Categories for consequences are defined as follows:

Not significant — no long-term effect on individuals or populations

Minor — individuals are adversely affected but no effect at population level
Moderate — population recovery stalls or reduces

Major — population decreases

Catastrophic — population extinction
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Table 3: Grey Falcon Residual Risk Matrix

Likelihood of Consequences
occurrence

Not Moderate

significant

Catastrophic

Almost certain

Likely
Possible Small
population
size
Nest
shortage
Unlikely
Rare or Egg collecting
Unknown
Falconry

How judged by the Committee in relation to the EPBC Act criteria and requlations

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 Al to
Ad

Vulnerable

Substantial reduction
Al 250%
A2, A3, A4 230%

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

(a) direct observation [except A3]

A2 Population reduction observed, estimated, inferred (b) anindex of abundance appropriate to
or suspected in the past where the causes of the the taxon
reduction may not have ceased OR may not be based on o
understood OR may not be reversible. any of the (c) adecline in area of occupancy, .

A3 Population reduction, projected or suspected to be >1ollowing: ﬁgﬁ&m occurrence and/or quality of
met in the future (up to a maximum of 100 years) [(a)

cannot be used for A3] .
. . . (d) actual or potential levels of
A4 An observed, estimated, inferred, projected or exploitation

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.

(e) the effects of introduced taxa,
hybridization, pathogens, pollutants,
competitors or parasites
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Evidence:
Not eligible

No population trend data are currently available. The species occurs at low densities across arid
and semi-arid Australia. There is uncertainty about historical declines and recent evidence of
declines is lacking (Reid and Fleming 1992; Garnett et al 2011). Garnett et al. (2011) considered
that past, present or future population declines are unlikely to exceed 20 per cent in any
3-generation period (18.6 years; Garnett et al. 2011).

Following assessment of the data, the Committee has determined that the species is not eligible
for listing in any category under this criterion as the past, current or future population declines
are thought unlikely to exceed 30 per cent in any 3-generation period.

Criterion 2. Geographic distribution as indicators for either extent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EOO) < 100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) <10 km? <500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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 (EOQO) is estimated at 6.1 million km?, and the area of occupancy
(AOO) estimated at 6,000 km? (Garnett et al. 2011). These figures are based on the mapping of
point records from post 1997 species observations, obtained from state governments,
museums, CSIRO, and Birdlife Australia. The EOO was calculated using a minimum convex
hull, and the AOO calculated using a 2x2 km grid cell method, based on the IUCN Red List
Guidelines 2014. Therefore, the species has not met a required element of this criterion.

Criterion 3. Population size and decline

Vulnerable
Limited
Estimated number of mature individuals < 250 < 2,500 < 10,000
AND either (C1) or (C2) is true
Cl An observed, estimated or projected Very high rate High rate Substantial rate
continuing decline of at least (uptoa 25%in 3yearsorl 20%in5yearsor2 10%in 10 years or 3
max. of 100 years in future) generation generation generations
(whichever is (whichever is (whichever is
longer) longer) longer)
C2 An observed, estimated, projected or
inferred continuing decline AND its
geographic distribution is precarious
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for its survival based on at least 1 of
the following 3 conditions:

(i) Number of mature individuals in < <
@ each subpopulation 5 =2 J iz
a

(ii) % of mature individuals in one

— 0, — 0, 0,
subpopulation = 90 — 100% 95 —100% 100%

(b) Extreme fluctuations in the number
of mature individuals

Evidence:
Not eligible

The species consists of a single population (Marchant and Higgins 1993). The total population
size is now generally accepted to be <1,000 mature individuals (Schoenjahn 2011, 2018;
Garnett et al. 2011; BirdLife International 2019; Schoenjahn et al. in press) and considerably
scarcer than previously thought (<5,000 individuals, Brouwer and Garnett 1990; Schoenjahn et
al. in press). No population trend data are available. There is uncertainty about historical
declines and recent evidence of decline is lacking (Reid and Fleming 1992; Garnett et al 2011).
Garnett et al. (2011) found no evidence to support a continuing population decline or extreme
fluctuations. Therefore, the species has not met a required element of this criterion.

Criterion 4. Number of mature individuals

Vulnerable
Low

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

Evidence:

Eligible under Criterion 4 for listing as Vulnerable

The species occurs at low densities across arid and semi-arid Australia. The species has been
encountered very infrequently during extensive, targeted surveys (Schoenjahn 2011, 2018). The
total population size is accepted to be <1,000 mature individuals (Schoenjahn 2011, 2018;
Garnett et al. 2011; BirdLife International 2019; Schoenjahn et al. in press) and considerably
scarcer than previously thought (<5,000 individuals, Brouwer and Garnett 1990; Schoenjahn et
al. in press). This estimate is based on reported range and densities compared with the
Peregrine Falcon (Falco peregrinus) (reported over two separate time periods 20 years apart for
the Atlas of Australian Birds, Blakers et al. 1984; Barrett et al. 2003), and assuming 3,000 -
5,000 pairs of Peregrine Falcon in Australia (after Olsen and Olsen 1988).

By comparing the range and number of sightings per 1 degree block in the first Atlas of
Australian Birds (Blakers et al. 1984), it is estimated that the Grey Falcon occupies about 0.27x
the area occupied by the Peregrine Falcon (99 compared to 365 grid blocks) at an average of
one-quarter its density. Given an estimated 3,000-5,000 pairs of Peregrines in Australia (Olsen
and Olsen 1988, cited in Garnett et al. 2011), this suggests a total of 200 to 350 pairs of Grey
Falcon (Schoenjahn 2011). The second Atlas (Barrett et al. 2003) reports sightings in 118 (14%)
compared with 384 (47%) of grid blocks, for the Grey Falcon and Peregrine Falcon respectively.
At one-third the distribution and a little over half the density, the estimated population is 550-915
pairs. The average of the mid-point of the ranges from the two Atlases is about 500 pairs and is
considered appropriately precautionary, especially considering the uncertainty of the data and
historical declines (Garnett et al. 2011), thus the population is estimated at 999 mature
individuals. More recent work on the genetic variation of the species is consistent with the
<1,000 mature individual estimate (S. Garnett pers. comm. J. Schoenjahn pers. comm.)
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The Committee considers that the total number of mature individuals is <1,000 which is low.
Therefore, the species has met the relevant elements of Criterion 4 to make it eligible for listing
as Vulnerable.

Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250% in 10 years or 220% in 20 years or

Indicating the probability of extinction in 3 generations, 5 generations, .
the wild to be: whichever is longer  whichever is longer =3 v LD e
(100 years max.) (100 years max.)
Evidence:
Not eligible

Population viability analysis has not been undertaken.

Conservation actions

Recovery plan

A Recovery Plan is not required; an approved Conservation Advice for the species provides
sufficient direction to implement priority actions, mitigate against key threats and enable
recovery. Management and research activities are being undertaken at state and local levels.

Primary conservation actions

Support initiatives to improve habitat management, cat and camel control in arid and semi-arid
Australia. However, given our understanding of threats is poor, these actions are tentative and
may be subject to change in priority.

Conservation and management priorities
e Habitat loss, disturbance and modifications

0 Support improved fire and grazing management in areas where Grey Falcons are
known to occur.

o0 Protect known nesting trees and include adequate exclusion buffers with regard to
proposed developments and land clearing activities.

0 Support the establishment and survival of replacement nest trees in areas where
Grey Falcon in known to breed.

0 Retain artificial structures with known or potential Grey Falcon nests.
e Invasive species

o Control invasive cats and camels in areas where Grey Falcons are known to occur,
especially in known roosting and nesting areas.

Stakeholder Engagement
. Engage Indigenous Land Councils, communities, pastoral industry, land managers and

non-government organisations to support the conservation of Grey Falcons.
. Discourage the disclosure of locations of active nests to the public.
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Promote the conservation, and raise the profile, of Grey Falcons through strategic
programs and educational products with land holders and community groups.

Promote the exchange of conservation priorities between governments, non-government
organisations and communities through use of networks, publications and websites.

Survey and Monitoring priorities

This species is rare, with a very large distribution. Monitoring population trends is
particularly challenging, and will probably require collaboration between many
stakeholders to implement, once a suitable approach has been designed.

Annual surveys of breeding events across the arid and semi-arid zone are recommended
including at least the Western Simpson Desert, Tanami Desert and Barkly Tablelands.

Locating active Grey Falcon nests is aided by:
0 Visiting nests used in previous years;
0 Actively searching for new nests in suitable habitat; and

0 Following up records from the general public, including from Indigenous
communities, land managers and bird watchers.

Information and research priorities

Develop methods for assessing population trends in a rare, widely-distributed species.
This requires consideration of logistical, sampling and analytical constraints.
Continues to collect ecological and demographic information.

Improve knowledge about potential threatening processes including feral cats, climate
change and habitat modification.

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 Vulnerable category:

Falco hypoleucos

(ii)

The Committee recommends that there not be a recovery plan for this species.

Threatened Species Scientific Committee

12/09/2019
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Conservation status

The Phascolarctos cinereus (Koala) combined populations of Queensland, New South Wales and
the Australian Capital Territory were determined to be a species for the purposes of the
Environment Protection and Biodiversity Conservation Act 1999 (Cwth) (EPBC Act) (s517) on 27
April 2012 and listed in the Vulnerable category of the threatened species list under the EPBC
Act effective from 2 May 2012. For conciseness, it is referred to hereafter as the listed
population.

The listed population was reassessed in 2021 by the Threatened Species Scientific Committee to
be eligible for listing as Endangered under criteria 1. The Committee’s assessment is at
Attachment A. The Committee’s assessment of the listed population’s eligibility against each of
the listing criteria is:

e  (Criterion 1: A2C and A4C: Endangered
e  (Criterion 2: Ineligible

e  (riterion 3: Ineligible

e  (Criterion 4: Ineligible

e  (riterion 5: Insufficient data

Species can also be listed as threatened under state and territory legislation. For information on
the current listing status of this species under relevant state or territory legislation, see the
Species Profile and Threat Database.

Species information

Taxonomy

This species is conventionally accepted as Phascolarctos cinereus (Koala) (Goldfuss 1817). The
koala is a single species whose physical appearance differs with latitude. Morphological
differences include size, fur colouration and fur length. Three subspecies of koala were
previously described on the basis of morphological differences in size and fur colouration:
Phascolarctos cinereus adustus (Queensland) (Thomas 1923), P. c. cinereus (New South Wales)
(Goldfuf & Bischof 1817) and P. c. victor (Victoria) (Troughton 1935). There is no genetic
evidence to support these subspecies (Wedrowicz et al. 2017). A recent genomic assessment of
population structure indicates spatially-organised genetic structure within the species
(Kjeldsen et al. 2019), meaning that a large proportion of genetic variation can be attributed to
the geographic distance between populations (Eldridge & Lott 2020).

The koala population was sub-divided in 2012 due to substantial differences in management
and conservation status across the species range. Under section 517 of the EPBC Act the
combined koala populations of Queensland, New South Wales and the Australian Capital
Territory were declared to be a species for the purposes of the Act. This entity was listed as
Vulnerable. The koala was not found to be eligible for listing at the national scale (SEWPaC
2012b).
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Description

Names applied to the koala by different Indigenous language groups include: Guula and
Gulawayn in the Gathang language, Barrandhang, Gurabaan, Naagun and Ginaagun from the
Wiradjuri language, Borobi in the Yuambeh language, Doombearpee and Dumirripi in the Jandai
language, and Goala from the Kabi language.

The koala is a medium-sized marsupial with a stocky body, large, rounded ears, sharp claws and
variable but predominantly grey-coloured fur. Males are typically larger than females. Its
morphological appearance changes gradually from south to north across its range, with larger
individuals in the south and smaller individuals in the north. The average weight of males is 12
kg in Victoria compared with 6.5 kg in Queensland. In the south, the koala is characterised by
longer, thicker, brown-grey fur, whereas in the north it has shorter, silver-grey fur (Martin &
Handasyde 1999).

Distribution

The National distribution

The koala is a wide-ranging marsupial endemic to Australia. It typically occurs in eastern
Australian forests and woodlands of predominantly Eucalyptus species. Its historical range
extends over 22° of latitude and 18° of longitude (Martin & Handasyde 1999). The koala’s
distribution is not continuous across this range and it occurs in several subpopulations that are
separated by cleared land or unsuitable habitat (Martin and Handasyde 1999; NSW DECC
2008). The koala’s distribution includes Queensland, New South Wales, the Australian Capital
Territory, Victoria and South Australia. The listed population of the koala has a wide but patchy
distribution that spans the coastal and inland areas of Queensland north to the Herberton area,
extending westwards into hotter and dryer semi-arid climates of central Queensland, New
South Wales and the Australian Capital Territory.

Other populations, which are not listed as threatened under the EPBC Act, occur to the south, in
Victoria and South Australia. The species is widespread in lowland and foothill eucalypt forests
and woodlands across Victoria. Its distribution extends to the south-east corner of South
Australia. A number of successful introductions have expanded the distribution in South
Australia to locations including Kangaroo Island and mainland areas of the Adelaide Hills, Eyre
Peninsular and sites along the Murray River.

The natural range of the koala is determined by specialist food, habitat and environmental
requirements. Typically, this includes forests and woodlands dominated by Eucalyptus species
(Melzer et al. 2000). The koala’s home range (the area an individual needs to survive) is highly
variable and dependant on life history stage, soil fertility, habitat quality and nutritional
requirements. Consequently, home ranges across the species’ distribution are highly variable,
with home ranges in Queensland and New South Wales reported to vary between 3 and 500 ha
(home range data summarised in: Wilmott 2020). Habitat suitability models indicate that koalas
are best suited to locations where the mean maximum summer temperatures are 23-26°C and
mean annual rainfall ranges from 700 -1500 mm (Adams-Hosking et al. 2011). However, koalas
can occur in more extreme environments at the limits of their natural range (McAlpine et al.
2015).

The koala’s distribution and population size have declined significantly since European
colonisation (Melzer et al. 2000; Sherwin et al. 2000). Much of the koala’s national distribution
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now overlaps with human-modified landscapes. Vegetation clearance from activities including
urbanisation, grazing, agriculture and mining have significantly reduced the koala’s distribution
(McAlpine et al. 2015). Climate change drivers (e.g., drought and rising temperatures) have also
resulted in a reduction in climatically suitable habitat (Adams-Hosking et al. 2011).

Concerns over the declining koala population in Queensland, New South Wales and the
Australian Capital Territory resulted in the koala combined populations of Queensland, New
South Wales and the Australian Capital Territory being listed as Vulnerable in 2012 under the
EPBC Act (TSSC 2012). Historically, national and regional estimates of koala population size
have been limited, fragmented and based on limited data (Melzer et al. 2000). This has made
quantitative assessment of koala populations at the national level problematic. The 2012 listing
highlighted the lack of peer-reviewed population data (TSSC 2012). In response to this data gap,
in 2012, an expert elicitation estimated that the national koala population size was 329,000
(range: 144,000-605,000) (Adams-Hosking et al. 2016). It also indicated a 24 percent decline
nationally over the preceding three koala generations (15-21 years). For the listed population in
Queensland and New South Wales, the percentage loss was estimated at 53 percent and 26
percent respectively. No data were detailed for the Australian Capital Territory, however the
earlier 2012 listing advice (TSSC 2012) suggested a high likelihood of the koala being present in
the Australian Capital Territory, though with some populations originating from deliberate
introductions from outside the Australian Capital Territory and possibly some natural
populations.

For the listed population of koalas in Queensland, New South Wales and the Australian Capital
Territory, extent of occurrence (EOO), the area encompassing all known occurrences of a
species across its range (IUCN 2019), is estimated to be 1,665,850 kmz2. This figure is based on
the mapping of point records from a 20-year period (2000-2020) obtained from state
governments, museums and CSIRO. The EOO was calculated using a minimum convex hull,
based on the IUCN Red List Guidelines (DAWE, 2020). During the 2019-2020 bushfire season an
estimated 9 percent (>36,800 km?) of the koala’s distribution was impacted by fire (DAWE
2021a). This agrees with estimates generated by the NESP Threatened Species Recovery Hub of
9-11.4 percent.

In contrast to the Queensland, New South Wales and Australian Capital Territory populations,
koala populations in the southern part of the species’ range, in Victoria and South Australia, are
robust, and in some cases overpopulation has led to active population control measures being
put in place (Menkhorst 2008). Despite historically suffering from population crashes and
relocations, koala numbers are currently high in Victoria (Heard and Ramsey 2020) and
mainland South Australia (DEW 2018), and those subpopulations are not listed.

Koala translocations have occurred in areas outside their natural range. These have resulted in
establishment of new populations both in mainland areas (e.g. Adelaide Hills, Eyre Peninsula,
Riverland) and on many islands in South Australia (Kangaroo Island), Victoria (French Island,
Phillip Island, Raymond Island, Snake Island) and Queensland (Brampton Island, Magnetic
Island, St Bees Island) (Melzer et al. 2000). Koalas have also been re-introduced to areas within
their natural range in the Australian Capital Territory, New South Wales, mainland Victoria and
the south-east of South Australia.
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For the listed population in Queensland, New South Wales and the Australian Capital Territory,
modelling of koala distribution indicates that in future it will be further constrained by climatic
stressors (Adams-Hosking et al. 2011). In particular, shifts in summer temperatures, humidity
and water availability pose a significant threat to the koala as a result of acute physiological
stress during heatwaves, compounded by drought (Runge et al. 2021a). Forecasting models
predict that a large area of koala habitat may be lost, accompanied by a large reduction in the
koala population, under 2070 climate change projections (Adams-Hosking et al. 2011; Runge et
al. 2021b). These losses will result in the southwards and eastwards contraction of suitable
habitat across their range. Models indicate that koala occupancy is strongly dependant on
annual rainfall and the distance to water features (Santika et al. 2014). Koalas may survive in
refuge areas where microclimates such as deep gullies, caves, cliffs or dense vegetation provide
refuge from heat, and perennial water results in leaf-water content remaining high (Runge et al.
2021a).

Distribution across the range of the EPBC Act listed koala population: Queensland, New
South Wales and the Australian Capital Territory

Queensland distribution

Koalas are widespread across Queensland (map 1), occurring in patchy and often low-density
populations across the different bioregions. They occur as far north as the Einasleigh Uplands
and Wet Tropics bioregions with records to the south and west in the Desert Uplands, Central
Mackay Coast, Mitchell Grass Downs, Mulga Lands, Brigalow Belt North, Brigalow Belt South,
and South Eastern Queensland where they are most frequently sighted (Adams-Hosking et al.
2016). Koalas in Queensland inhabit the moist coastal forests, southern and central western
subhumid woodlands, and a number of eucalypt woodlands adjacent to waterbodies in the
semi-arid western parts of the state (Melzer et al. 2000). In many locations, koala populations
are of low density, widespread and fragmented (Melzer et al. 2018). Surveys in north-western
Queensland found that koalas were patchily distributed, associated with creek-lines, areas of
higher tree species richness, with higher abundance correlating with leaf-moisture content
(Munks et al. 1996).

State-wide estimates of population size are limited, with data and survey effort skewed towards
south-east Queensland. In response to this, and the lack of peer reviewed estimates of koala
numbers highlighted in the 2012 listing advice (SEWPaC 2012a; TSSC 2012), an expert
elicitation exercise was undertaken in 2012 (Adams-Hosking et al. 2016). The data from this
expert elicitation are now widely recognised as the most accurate baseline for koala population
numbers across the bioregions, states and territories (e.g., NSW Government 2020; Dissanayake
etal. 2021) and therefore supersede the 2012 listing data. These data provide a reference point
for this Conservation Advice. In 2012, this expert elicitation estimated that that there were
79,264 koalas in Queensland distributed across 8 bioregional areas (Adams-Hosking et al.
2016). The highest population estimates were reported for three bioregions: Brigalow Belt
North (15,179), Mulga Lands (15,286) and South East Queensland (15,821). The other
bioregions with koalas present included Central Mackay Coast (8857), Desert Uplands (6357),
Einasleigh Uplands and Wet Tropics (4750), Mitchell Grass Downs (1943), South Brigalow
(11,071).In 2012, it was estimated that Queensland’s koala populations had declined over the
three preceding generations (15 to 21 years) by an average of 53 percent (Adams-Hosking et al.
2016).
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The eight Queensland bioregions with koalas cover a total area of 1,489,650 kmz2. This
represents a mean density of 0.0005 koalas/ha across the 8 bioregions in Queensland based on
2012 population estimates. Across the state, South East Queensland has the most
comprehensive dataset, reflecting higher survey effort. Based on 2012 population estimates
(Adams-Hosking et al. 2016), the bioregions with the highest density of koalas in Queensland
included the Central Mackay Coast (0.006 koalas/ha) and South East Queensland (0.002
koalas/ha). Both these bioregions were impacted by bushfire in the 2019-2020 bushfires. In
2021, within the eight Queensland bioregions, an estimated 13 percent (194,021 km?) of land
area overlapped with the koala species distribution model (DAWE 2021a). Of this, 1,931 km?2 of
modelled likely koala distribution burnt across the state in the 2019-20 bushfires, representing
a total 1 percent of modelled likely koala distribution (DAWE 2021a). Four bioregions were
impacted by fire: South East Queensland (2 percent burnt), Central MacKay Coast (2 percent),
Brigalow Belt South (1 percent burnt), and New England Tablelands (1 percent). Modelling of
future climate-suitable koala distribution indicates a further contraction of 17 to 78 percent by
2030 from the 2011 baseline as a direct result of climate change (Adams-Hosking et al. 2011;
Adams-Hosking et al. 2016). The bioregions predicted to be most heavily impacted by climate
change included the Mulga Lands (100 percent of climatically suitable koala habitat lost by
2030), the Desert Uplands (100 percent loss by 2030) and the Central Mackay Coast (57 to 96
percent loss by 2030).

New South Wales distribution

Koalas in New South Wales occur from the northern border with Queensland. The northern
NSW distribution includes the Mulga Lands, Darling Riverine Plains, Brigalow Belt South,
Nandewar, New England Tablelands, and South East Queensland (NSW Section) bioregions.
Koalas also occur within the eastern coastline bioregions of the NSW North Coast, Sydney Basin
and South East Corner at the border with Victoria. Their western distribution extends into the
South-Eastern Highlands, NSW South Western Slopes, Cobar Peneplain, Riverina, and Murray
Darling Depression bioregions (Map 1). Koalas occupy a wide range of habitats (NSW
Government 2019b, a). The majority of koalas in New South Wales are found in forests and
subhumid woodlands on the central and north coast, and to the west across the Western Plains
and slopes, within Pilliga forest, low woodland and forested areas (TSSC 2012; Adams-Hosking
et al. 2016). Low-density populations also occur west of the Great Dividing Range in semi-arid
environments. Habitat in these areas is fragmented and this has resulted in a patchy
distribution of koalas across their range with significant numbers occurring on privately owned
land (Melzer et al. 2000; Lunney et al. 2009; TSSC 2012). Modelling of koala habitat in New
South Wales suggests climate-suitable habitat will contract by 8 to 19 percent by 2030 from the
2011 baseline as a direct result of climate change (Adams-Hosking et al. 2011; Adams-Hosking
etal. 2016). Koala distribution has shrunk across NSW, with declines documented from the
eastern coastal bioregions to the western populations (Predavec et al. 2018). These declines
have been driven by habitat loss, temperature increase and drought (Lunney et al. 2014; Santika
et al. 2015). Extinction risk is predicted to be greater in western NSW than in the east under
future scenarios of climate and land use change (Santika et al. 2014). Predicted changes in the
near (2030) and more distant (2070) future include increased maximum temperatures, reduced
minimum temperatures, more extremely hot days (where maximum temperature > 35°C),
shifting rainfall patterns, and an increase in average fire weather days. Modelling indicates that
by 2070 the habitat losses will be severe (NSW Government 2014).
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In 2012, the mean population estimates for koalas within bioregions indicated that the highest
numbers of individuals occurred in the bioregions of South Brigalow and Nandewar (11,133),
NSW North Coast (8,367) and the Sydney Basin (5,667) (Adams-Hosking et al. 2016). Other
bioregions had smaller, but significant koala populations (<3,000 individuals): Murray-Darling
Depression (55), South East corner (655), Cobar Peneplain and Riverina (2,354), Darling-
Riverine Plains (9,964), Mulga Lands (711), New England Tablelands (2,771), NSW
Southwestern Slopes (2,310), South-Eastern Highlands (1363). This study concluded that the
NSW koala population had declined by over 26 percent in the preceding (and potentially future)
three koala generations (Adams-Hosking et al. 2016).

In 2018, the NSW Framework for the spatial prioritisation of koala conservation actions
(Rennison & Fisher 2018) concluded that both the expert elicitation data (Adams-Hosking et al.
2016) and the available records trend data indicated a significant decline in koalas across the
state in recent years. The only bioregion to have convincing evidence of a stable population was
the New England Tablelands. Since this framework was developed, this bioregion has been
impacted by bushfire (see below).

Across the 15 bioregions in NSW containing koalas, nine were impacted by the 2019-20
bushfires with a total of 34,666 km2 burnt (DAWE 2021). The bioregions most heavily impacted
by fire included the South East Corner (52 percent burnt), the Sydney Basin (30 percent burnt)
and NSW North Coast (30 percent burnt). Other bioregions that contain koalas and were
significantly burnt are: South Eastern Queensland (NSW section) (19 percent burnt), South
Eastern Highlands (13 percent burnt), New England Tablelands (13 percent burnt), Australian
Alps (4 percent burnt), Nandewar (4 percent burnt), and NSW South Western Slopes (2 percent
burnt). Koalas have displayed nuanced responses to fire with significant declines in numbers
following high severity fire but little change in occupancy or density following low severity fire
(NSW Government 2021a). Further research is required to understand how fire impacted
koalas across the different bioregions.

The Australian Capital Territory distribution

Koalas have historically occurred in the Australian Capital Territory. In 2009, it was suggested
that small koala populations were historically present in the Tidbinbilla and Brindabella
Ranges, around Bushfold, the Orroral Valley and Namadji National Park (TSSC 2012). These
populations were thought to be the result of deliberate introductions as well as remnant,
natural koala populations. In the 2012 expert elicitation process the Australian Capital Territory
was not considered separately and Australian Capital Territory data were aggregated into NSW
estimates (Adams-Hosking et al. 2016).

There have been limited reports of koalas in the Australian Capital Territory along the border
with New South Wales. In May 2021 a solitary koala was observed over several days in Oaks
Estate near the Molonglo River (K Ford, 2021 pers com May 11). In 2014 a koala was observed
crossing the highway close to Defence land, near Canberra airport (Fitzgerald 2014). There are
also historic records in the 1980s of koalas on the western borders of the Australian Capital
Territory and it was suggested that these were animals dispersing from Brindabella. A koala
survey in 2018 was conducted in areas considered to be likely koala habitat and no koalas were
recorded (Capital-Ecology 2018). The site selection was based on ACT koala survey guidelines.
However, thirteen hard-to-access monitoring sites, which included seven sites in Namadgi
National Park, plus an additional fifteen Commonwealth owned Defence sites were not included
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in the survey. The report recommended that acoustic surveys be conducted in the breeding
season to confirm these findings (Capital-Ecology 2018). Currently there are no known resident
koala populations and koala surveys are not routinely conducted in the Australian Capital
Territory.

The bioregions which contain koala habitat in the Australian Capital Territory include large
areas that have been impacted by bushfire. In particular, the Orroral Valley, a location where
koalas have historically been observed, burnt in 2003 and again in 2019-2020. In the 2019-20
bushfires, an estimated 23 percent (211 km?) of koala habitat burned (DAWE 2021a). Koala
habitat occurs in two bioregions in the Australian Capital Territory, the Australian Alps and
South Eastern Highlands, of which 57 percent (102 km2) and 15 percent (109 km?) respectively
of the total area burnt in recent bushfires. Modelling suggests climatically suitable koala habitat
in the Australian Capital Territory will contract by 10 percent by 2030 from the 2011 baseline
as a direct result of climate change (Adams-Hosking et al. 2011; Adams-Hosking et al. 2016).

Map 1 Modelled species distribution of the listed koala in Queensland, New South Wales
and the Australian Capital Territory. Note that the listed koala distribution does not include
Victoria or South Australia.
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Source: Draft base map Geoscience Australia; species distribution data Species of National Environmental Significance
database. The 2021 SDM was modelled using Maxent, with the harmonised habitat mapping subsequently incorporated
(Runge et al. 2021b).

Caveat: The information presented in this map has been provided by a range of groups and agencies. While every effort
has been made to ensure accuracy and completeness, no guarantee is given, nor responsibility taken by the
Commonwealth for errors or omissions, and the Commonwealth does not accept responsibility in respect of any
information or advice given in relation to, or as a consequence of, anything containing herein.
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Species distribution mapping: The species distribution mapping categories are indicative only and aim to capture a) the
specific habitat type or geographic feature that represents the recent observed locations of the species (known to occur),
b) the suitable or preferred habitat occurring in close proximity to these locations (likely to occur); and c) the broad
environmental envelope or geographic region that encompasses all areas that could provide habitat for the species (may
occur). These presence categories are created using an extensive database of species observation records, national and
regional-scale environmental data, environmental modelling techniques and documented scientific research.

Cultural and community significance

Koalas are culturally significant for many Indigenous peoples across south-eastern and eastern
Australia. They hold a significant and diverse role in many Indigenous cultural practices and
belief systems. The koala’s name has many interpretations within the different Indigenous
languages. The word koala may be a loan word derived from gula or gulawan from the Dharuk
language of the Sydney region (Cahir et al. 2020). Early western spellings also include “coola”
and koolah”. The name “Koala” may also reflect the fact that koalas rarely or never drink free
water. Other local Indigenous names such as “kaola” translate as “no drink”. Several Indigenous
narratives describe the koala as the giver or taker of water (Cahir et al. 2020).

The cultural and community significance of the koala is specific and unique to different
Indigenous language groups. In New South Wales, koalas are prominent in creation stories and
narratives and are known to be totemic for different language groups (Cahir et al. 2020). They
are depicted in rock art and were hunted for meat prior to the arrival of colonists. The skins of
the koala were used to make rugs by the Gumbaynggirr peoples, while Elders in the Goulburn
Plains region used koala fur in initiation ceremonies (Cahir et al. 2020). In Queensland, their
spiritual significance can be linked to epic creation stories while in certain regions koalas were
hunted for their skin and fur (Cahir et al. 2021). In Victoria, koalas also have a utilitarian and
symbolic significance being a revered animal. Records from the region suggest that in some
areas they were traditionally used for food but not for skins or fur (Schlagloth et al. 2018). The
historic relationship between Aboriginal communities and koalas across the listed range
highlights the importance of consulting with Aboriginal communities when planning and
undertaking koala focused conservation activities (Cahir et al. 2021).

The koala forms an integral part of modern Australian identity. From the first colonial exhibits
in 1861 at the Melbourne Zoo to today, it has become a national icon that is recognised
internationally as a symbol of Australia (Markwell 2020a, b). The koala is depicted widely in art,
children’s books, television shows and popular culture. Many celebrities opt to be photographed
with koalas and they have been used widely in marketing campaigns (e.g., Qantas Airlines from
1967 to 1992) (Markwell 2020b). While considered by many Australians as an intrinsically
valuable component of Australian fauna, the koala also contributes significantly to tourism.

Relevant biology and ecology

Female koalas reach sexual maturity between 2 and 3 years of age (McLean & Handasyde 2007)
and may then produce one offspring per year. Females have a 12-month lactation period and
young koalas are weaned after this period. Weaning coincides with periods of high food
availability and favourable climatic conditions. This ensures the best survival conditions for
offspring approaching independence (Ballantyne et al. 2015). Local factors, including
population density, food quality and availability, soil type and climate, influence the timing of
breeding (McLean & Handasyde 2007; Ballantyne et al. 2015). Koalas may not breed every year
if conditions are unfavourable, and breeding can be unsuccessful due to poor body condition or
disease (e.g. Chlamydia) (McLean & Handasyde 2007).
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Koala reproduction is heavily influenced by seasonality, and the breeding season differs
between northern and southern populations. In the north, an estimated 60 percent of births
occur in summer and early autumn (December-March), and the remainder are distributed
throughout the year (Ellis et al. 2010a). The trigger for this increase in birth rate is not known
but does coincide with periods of peak rainfall in Queensland. It has been suggested that
opportunistic breeding occurs when food availability increases as a response to rainfall (Ellis et
al. 2010a). In locations where rainfall is less seasonally variable, joeys are produced at any time
of the year. In South Australia, the ratio of male to female births has also been shown to vary
with half of male births occurring before the end of November. In contrast, 50 percent of female
births do not occur until the end of December (McLean & Handasyde 2007). One explanation for
this is that females in good condition, with greater resource availability, produce larger,
healthier male offspring due to an increased period of maternal investment. Studies report no
evidence of sex ratio differences in the timing of births, or the size of joeys in Queensland (Ellis
etal. 2010a).

In the wild, longevity is more than 15 years for females and more than 12 years for males
(Martin & Handasyde 1999). Generation length is defined here as: “the average age of parents of
the current cohort (i.e., newborn individuals in the population)” (IUCN 2019). The generation
length of the listed koala is therefore estimated to be 6 to 8 years. This is also consistent with
other assessments (Phillips 2000; TSSC 2012; Woinarski 2020).

Koalas are tree-dwelling, obligate folivores (leaf eaters) with a highly specialised diet. The
koala’s diet is defined by the availability and palatability of a limited variety of Eucalyptus,
Corymbia and Angophora species. Koalas are nocturnal and spend significant periods of time
moving across the ground between food and shelter trees. Movement increases in the breeding
season (typically September to February) (Melzer & Tucker 2011). Koalas are reported to utilise
more than 400 different species of tree for their food and habitat requirements with different
tree species varying by habitat type and location across their range. Primary food species differ
across habitats and may be as few as two at a particular location (Melzer et al. 2000; Tucker et
al. 2008; Kjeldsen et al. 2019). Koala browsing preferences show regional differences which are
influenced by the chemical profiles and water content of different target food leaves. There is
both intra- and inter-species variability in the palatability and nutritional value of the leaves of
their preferred food trees (Stalenberg et al. 2014). Their specialist dietary requirements
determine their potential habitat and range distributions (Moore & Foley 2005; Moore et al.
2010).

Habitat critical to the survival

Koala habitat includes both coastal and inland areas that are typically characterised by
Eucalyptus forests and woodlands. The wide-ranging distribution of the koala has resulted in a
diverse range of habitat associations across different bioregions, influenced by local climate,
topographical and landscape associations. Biophysical habitat attributes for the koala include
places that contain the resources necessary for individual foraging, survival (including predator
avoidance), growth, reproduction and movement. The total amount of resources (including
habitat attributes) and how they are arranged in the landscape influence the viability of
metapopulations and processes.

For an individual koala, these resources include access to sufficient quality food and shelter
trees to meet their daily energetic requirements and reproductive needs, and a place to avoid
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predators. This includes forests or woodlands, road-side and rail vegetation and paddock trees,
safe intervening ground matrix for travelling between trees and patches to forage and shelter
and reproduce and access to vegetated corridors or paddock trees to facilitate movement
between patches. These resources fall within individual koala’s home ranges and allow for
interaction with adjacent individuals.

A population of koalas requires a sufficient total amount of resources within their habitat of
adequate quality to support a viable biological population where mortality, survival, and
recruitment are balanced or recruitment increasing to optimal carrying capacity and within the
bounds of natural fluctuations. Crucial habitat elements include patches and corridors for gene
flow. Over longer-time frames habitat critical includes climate refugia such as drainage lines,
riparian zones and patches that are resilient to drying conditions due to favourable hydrological
systems. Additionally, it includes areas that may be temporarily unoccupied, because of seral
(maturity or time) changes to habitat quality that arise through processes such as fire, drought,
timber harvesting or disease (shifting habitat mosaic) or degradation and are available for
future recolonisation.

Habitat critical to the survival of a species is defined as: the areas that the species relies on to
avoid or halt decline and promote the recovery of the species. Under the EPBC Act, the following
factors and any other relevant factors may be considered when identifying habitat that is
critical to the survival of a species:

(@) whether the habitat is used during periods of stress (examples: flood, drought or fire);

(b) whether the habitat is used to meet essential life cycle requirements (examples: foraging,
breeding, nesting, roosting, social behaviour patterns or seed dispersal processes);

(c) the extent to which the habitat is used by important populations;

(d) whether the habitat is necessary to maintain genetic diversity and long-term evolutionary
development;

(e) whether the habitat is necessary for use as corridors to allow the species to move freely
between sites used to meet essential life cycle requirements;

(f)  whether the habitat is necessary to ensure the long-term future of the species or
ecological community through reintroduction or re-colonisation;

(g) any other way in which habitat may be critical to the survival of a listed threatened
species or a listed threatened ecological community.

Such areas, if identified, would be expected to include habitat occupied and habitat currently
unoccupied, areas necessary for population processes and maintenance of genetic diversity and
evolutionary potential, and areas required to accommodate future population increase,
recolonisation, reintroduction, or as climate refugia.

The information set out in this conservation advice relating to the functional ecology of the
koala and its habitat are likely to form the basis of habitat critical to the survival of the koala.
Having regard to the above factors and other relevant factors at the time of completing this
document, it is not practicable to identify by description and to provide spatial information on
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the habitat critical to the survival of the koala. This is because there is insufficient knowledge
and data to unambiguously identify and spatially delineate habitat critical to the survival of the
koala. A National Koala Monitoring Program was established in 2021 in response to these
critical data requirements.

This document provides general guidance for habitat critical to the survival of the listed koala.
The EPBC Act referral guidelines are available for potential proponents to navigate the
complexity of koala habitat to identify significant impacts (DofE 2014). The guidelines provide
guidance on important requirements, survey planning, and standards for mitigation impacts in
context of long-term recovery planning for the listed koala.

Important populations
In this section, the word population is used to refer to subpopulation, in keeping with the
terminology used in the EPBC Act and state/territory environmental legislation.

Important populations are defined as those that are valued for cultural, social, and economic
reasons as well as for the species conservation.

i)  For conservation of the listed koala, among other reasons, it will be imperative to maintain
populations that:

e have the potential to act as source populations to adjacent areas of suitable, or
potentially suitable, habitat;

e existin areas of climatically suitable refugia during periods of environmental stress
including droughts, heatwaves, and long-term climate change;

e are genetically diverse;
e are disease free and/or exhibit low rates of infection with important pathogens;

e contain genes which may confer adaptation to current and future environmental
stressors;

e are geographical or environmental outliers within the species range.
ii) Populations are also valued for social, cultural or economic reasons, and may or may not,

overlap with populations listed above. Reasons may include, but not limited to:

e cultural and spiritual importance to Indigenous people;

e the social value and enjoyment of having koalas close to residential areas;

e the economic value brought to local business and tourism;

e theiconic species value at the national and international political and community level.

State level important populations

At the state and territory level, New South Wales has identified critical koala populations as
“areas of currently known high koala occupancy” (DPIE 2020). Queensland has identified
priority areas for management actions to achieve the highest likelihood of conservation
outcomes for koalas in South East Queensland. This has included prioritising koalas located in
high quality habitat with a high likelihood of successful threat management (DES 2020). Current
efforts to assess and identify important populations across the range are hindered by a lack of
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comprehensive, unbiased data (DPIE 2020; DAWE 2021b) with the majority of study effort
focusing on high density koala populations in easily accessible locations. The 2021 National
koala Monitoring Program will address these critical data gaps. Examples of important
populations are detailed below.

Genetically important populations

Four spatially distinct, genetic koala management units have been identified nationally (Johnson
etal. 2018; Eldridge & Lott 2020). These important genetic populations include: 1) Queensland
and New South Wales populations north of the Clarence River Valley, New South Wales; 2)
south of the Clarence River Valley, New South Wales to north of the Sydney Basin; 3) south of
the Sydney Basin to approximately the New South Wales /Victorian boarder; and 4) Victoria
and South Australia populations. Work on the genetic values of different populations is still in
its infancy and research is ongoing.

Climate sensitive populations

Koalas at the western edge of their range are being impacted by shifts in rainfall patterns and
increasing frequency of drought and heat stress resulting directly from climate change (Adams-
Hosking et al. 2011; Davies et al. 2013; Runge et al. 2021b). The recent national workshop of
koala monitoring experts (DAWE 2021b) identified the koala subpopulations at the western
edges of Queensland and New South Wales distributions (western edge populations) as a
priority for immediate climate-related risk management and conservation efforts. The western
edge populations are characterised by low koala densities and a high level of isolation from
other populations, as a result of which they are increasingly vulnerable to environmental
change and habitat loss. The western-edge populations were identified as potentially containing
adaptive genes to environmental stressors indicating they have high conservation value (K
Handasyde 2021, pers comm 9 February). The workshop recommendations included: an urgent
need for population and ecological data (e.g. fertility rates, longevity, movement patterns,
habitat requirements, thermal ecology); research into heat tolerance; action to protect these
populations as they may prove critical to New South Wales and Queensland in the future; and
consideration of translocation of individuals from these genetically important reservoir
population to create an insurance population that could prove critical to future management.

Other important populations

Populations that have the potential to act as source populations for adjacent areas of suitable
habitat and/or potentially suitable habitat. This includes climate-robust populations, large
populations that exist in contiguous habitats, and populations that may link two larger
populations.

Threats

The koala is threatened by wide-scale climate change drivers which include the increased
frequency and intensity of drought and high temperatures, the increasing prevalence of weather
conditions which promote bushfire, and a shrinking climatically suitable area (Adams-Hosking
etal. 2011; McAlpine et al. 2015; Runge et al. 2021a). Simultaneously, koala populations are also
being impacted by diseases, specifically koala retrovirus (KoRV) and Chlamydia (Chlamydia
pecorum), human-related activities including habitat loss resulting from land clearance and
mining, and mortality due to encounters with vehicles and dogs. These threats can also act
synergistically. For example, habitat clearance and climate change drivers are associated with
increased levels of physiological stress in wild koala populations (Narayan 2019). This in turn
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can increase the incidence and impact of localised threats arising from encounter mortality with

dogs and vehicles, disease, and food shortages (Narayan 2019).

Table 1 Threats impacting the koala

Threat

Status and severity 2

Evidence

Climate change driven processes and drivers

Loss of climatically suitable
habitat

Status: current and future
Confidence: known
Consequence: severe
Trend: increasing

Extent: across the entire range

Areas that are climatically suitable
for koalas are contracting (Adams-
Hosking et al. 2011). Climate change
predictions indicate drier, warmer
conditions across the koala’s range.
Current and future climate change
projections indicate a progressive
eastward and southwards
contraction in the koala’s suitable
climate envelope and consequent
suitable habitat (Adams-Hosking et
al. 2011).

Modelled climatic suitability from
2010 to 2030 indicates a 38-52%
reduction for the listed population
(Adams-Hosking et al. 2011), and
forecast a 62% decline in koala
habitat by 2070. This represents a
79% loss in Queensland and 31%
loss in New South Wales (Runge et al.
2021a).

The effects of climate change may
play out through increased mortality
associated with heat wave events
and droughts, declines in
reproduction rates associated with
changes in food quality and
availability, changes to movement
patterns, exposure to diseases and
other factors, as well as effects of
climate change on fire regimes (see
below for further details on these
mechanisms).

Increased
intensity/frequency of
drought

Status: historical, current and future
Confidence: known

Consequence: severe

Trend: increasing

Extent: across part of its range

Over the last 21 years, South East
Australia has experienced two of its
worst droughts in the historical
record: the Millennium Drought
(2000-2009) and the Big Dry (2017-
2019). Low rainfall has been linked
with physiological stress to koalas
due to low moisture levels, causing
negative effects on population
viability (Davies et al. 2013). These
periods of abnormally low rainfall,
particularly in the west, have been
associated with the decline, and in
some cases, the crash of koala
populations, forcing population
contraction to critical riparian areas
in some areas (Seabrook etal. 2011;
DPIE 2020). In extreme cases, e.g.,
Springsure in Central Queensland,
the areas worst affected by drought
were along creeks where extensive
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Threat

Status and severity 2

Evidence

tree death (die back) occurred and
negatively impacted koala
populations (Ellis et al. 2010b).

In the future, average winter and
spring rainfall are predicted to
continue to decline across the koala’s
range (BoM 2021a). By the late
twenty-first century, the frequency
of moderate, severe, extreme and
exceptional terrestrial water storage
droughts is projected to increase
substantially due to a reduction in
the frequency of near-normal and
wet conditions in Australia (Pokhrel
etal. 2021). Cumulative frequency of
droughts across the koala range are
projected to increase by 30% by
2100 under RCP6.0 (the climate
pathway we are on) (NOAA 2021).
The frequency of severe and extreme
droughts (Drought Severity Index >-
1.6) will increase from 2.7% to
19.5%. This suggests that koala
habitat will be in drought half the
time, and severe drought every 5
years, on average. This is an increase
from the currently observed
frequency of drought every 5 years
and severe drought every 30 years.
Droughts also interact with threats
posed by inappropriate fire regimes.

Increased
intensity/frequency of
heatwaves

e Status: historical/current/future
e Confidence: known

e Consequence: severe

e Trend: increasing

e Extent: across the entire range

Heatwaves can be defined as = 3
consecutive days of unusually high
night-time and day-time
temperature (BoM 2021b). Due to
climate change, average
temperatures across the koala’s
range will continue to increase
across all seasons resulting in an
increased frequency and intensity of
heat stress days and heat wave
episodes (BoM 2021a). Heat stress
threats will synergistically interact
with drought, further exacerbating
the impacts of reduced water
availability. During periods of
extreme heat stress koalas are also
known to stop eating and starve to
death (K Youngentob, pers comm
22/3/21).

Increased
intensity/frequency of
bushfire

e Status: historical/current/future
e Confidence: known

e Consequence: severe

e Trend: increasing

e Extent: across part of its range

During the summer of 2019-2020, >
3.5 million ha of koala habitat burnt
across Queensland, New South Wales
and the Australian Capital Territory
(DAWE 2021a). Recent estimates
suggest a population decline of 10%
(or as much as 17%, with 80%
confidence) one year after the 2019-
20 bushfires. Of this, a decline of
7.1% was directly caused by
bushfires, the remaining 2.3%
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Threat

Status and severity 2

Evidence

decline was due to ongoing and
antecedent threats (Legge et al.
2021).

The future legacy of the 2019-2020
bushfires, assuming no future
extreme events over three
generations (2021-2042), indicates a
population decline of 3.9% caused by
the fires; a further population decline
of 21.9% is attributed to antecedent
and ongoing threats (Legge et al.
2021).

Koala monitoring records from
north-east New South Wales
following the 2019/2020 bushfires,
indicate that sites characterised by
high-severity fire (e.g., canopy
scorch) had zero koala occupancy
(i.e., zero return/recovery)
immediately post fire. At sites where
koalas have been detected following
fire, refuge areas were present in the
surrounding landscape, or fire
severity was lower (NSW
Government 2021b). While koala’s
have returned to bushfire impacted
locations it is likely to take many
years before populations are fully re-
established.

Australia will continue to experience
a harsher fire-weather climate into
the future (BoM 2019, 2021a). The
fire season length is increasing and
the number of catastrophic fire days
will increase in the future by an
estimated 15-70% by 2050 (Climate-
Council 2019).

A broad range of fire-related threats
exist. These include high frequency
fire, high severity fire, shifts in fire
season, biodiversity loss, declining
ecological mechanisms, shifts in
biotic interactions including
reproduction and fire-predator
interactions, fire-drought
interactions, fire-fragmentation
interactions which can be amplified
by land clearing and logging, fire-
climate feedback (see above)
(Bradshaw et al. 2018; Leavesley et
al. 2020). All of these threats will
have a significant impact on koala
habitat and resident populations.
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Threat

Status and severity 2

Evidence

Declining nutritional value
of foliage

e Status: historical/current/future
e Confidence: suspected/known

e Consequence: severe

e Trend: increasing

e Extent: across part of its range

In-situ carbon dioxide (CO2)
manipulation experiments on
Eucalyptus tereticornis and E.
amplifolia found elevated COz levels
caused total nitrogen to decline in
young eucalyptus leaves (Wujeska-
Klause et al. 2019). However,
increases in environmental
temperature (eT), that will occur in
parallel with elevated COz in the
future, were not included in open air
experiments and green house
experiments suggest eT may
compensate completely for the
negative impacts of CO2 on leaf
nitrogen in the future (DeGabriel et
al. 2009; Robinson et al. 2012).
Although elevated CO2 can influence
the production of some plant
secondary metabolites such as
tannins that may also impact the
digestibility of leaves, the evidence
for this in eucalypts is equivocal and
further research is needed.
Additional research is required to
assess how elevated levels of CO2
affect nitrogen and available
nitrogen (which integrates the
effects of tannins) (DeGabriel et al.
2009). Bushfire effects on the
nutritional value of eucalypt
regrowth (e.g., epicormic growth)
are unknown and research has been
initiated.

Physical disturbance (e.g., logging
during forestry activities and/or fire)
alters tree species composition and
can favour tree species that do not
support the koala’s nutritional
requirements (Au et al. 2019).

Human related activities

Clearing and degradation of
koala habitat

e Status: historical, current and future
e Confidence: known

e Consequence: severe

e Trend: increasing

e Extent: across the entire range

Human activities (e.g., deforestation
and land clearance for grazing,
agriculture, urbanisation, timber
harvesting, mining and other
activities) have resulted in habitat
loss, fragmentation and degradation.

Over 10,000 km? of forest and
woodland within the koala’s range
was cleared between 2000 and 2017
(Ward et al. 2019). The modelled
koala distribution was revised in
2021 and the estimate of habitat loss
would be expected to be higher if
calculated using the new
understanding of koala distribution.
Clearing for grazing during this
period was the major driver of loss of
koala habitat, accounting for most of
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Threat

Status and severity 2

Evidence

the deforestation within koala
distribution (McAlpine et al. 2015;
Evans 2016). Clearing for grazing has
occurred across the range of the
koala. Large areas of woodland have
been lost since 2000 in western parts
of the species range, including the
Brigalow Belt, Mulga Lands, Darling
Riverine Plains, Einasleigh Uplands
and Desert uplands (Ward et al.
2019). These bioregions are home to
large koala populations (Adams-
Hosking et al. 2016). Most clearing
has occurred on freehold or
leasehold land (Ward et al. 2019).
Land clearing continues to impact
habitat across the koala’s range (DES
2018).

Clearing for mining and urbanisation
has had localised impacts on the
koala (Evans 2016; Ward et al.
2019). Urban expansion is
concentrated along the eastern
seaboard fringe of Queensland and
NSW (Clark & Johnston 2016), which
is also a stronghold of the koala. Low
density and peri-urban development
are expanding into forested and
agricultural landscapes in these
areas, while clearing for agriculture
continues to occur across the koala’s
distribution. The expanding coal and
coal seam gas developments of the
past two decades and recent clearing
for renewable energy projects
represent additional but localised
impacts to koalas (McAlpine et al.
2015). Land-use decisions affecting
koalas have been influenced, both
positively and negatively, by the
policy environment and social
attitudes around land-clearing
(Heagney et al. 2021; Simmons et al.
2021).

Encounter mortality with
vehicles and dogs

e Status: historical/current/future
e Confidence: known

e Consequence: severe

e Trend: increasing

e Extent: across part of its range

Vehicle related mortality occurs
regularly on roads in close proximity
to occupied koala habitat (Gonzalez-
Astudillo 2018; Queensland-
Government 2021). Dog attacks are
also a significant cause of death and
injury especially in areas within and
adjacent to peri-urban and
residential areas (DPIE 2020). Koalas
are unable to adapt to these threats
and as human activities continue to
expand into koala habitat, trauma
from these threats will continue.

A large proportion of individuals
killed by vehicles or dogs are
otherwise healthy. This mortality has
the potential to remove healthy
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Threat Status and severity 2 Evidence

breeding individuals from the
population (Gonzalez-Astudillo
2018). Encounter mortality poses a
significant threat during post-
weaning dispersal, which occurs at a
young age in both male and female
koalas. Mature males are
increasingly at risk as they have
larger home ranges and increased
mobility during the breeding season.
Young males typically disperse more
frequently and over larger distances
than their female counterparts and
the removal of subadult males by
trauma has the potential to critically
disrupt geneflow.

Disease and health

Koala retrovirus (KoRV) .
and Chlamydia (Chlamydia
percorum)

Wild populations carry disease
pathogens. Inadvertent spread of
disease also occurred historically
following koala translocations.
Disease can be a major contributor to
population decline and reduces
population viability. Chlamydia
causes infertility, blindness and
death (Polkinghorne et al. 2013). The
prevalence of disease (chlamydiosis)
has been found to increase following
extreme stress from hot weather,
drought, habitat loss and
fragmentation (Lunney et al. 2012;
Davies et al. 2013).

Status: historical/current/future
e Confidence: known

e Consequence: severe

e Trend: increasing

e Extent: unknown

Status—identify the temporal nature of the threat;

Confidence—identify the extent to which we have confidence about the impact of the threat on the species;
Consequence—identify the severity of the threat;

Trend—identify the extent to which it will continue to operate on the species;

Extent—identify its spatial content in terms of the range of the species.

Each threat has been described in Table 1 in terms of the extent that it is operating on the
species. The risk matrix (Table 2) provides a visual depiction of the level of risk being imposed
by a threat and supports the prioritisation of subsequent management and conservation
actions. In preparing a risk matrix, several factors have been taken into consideration, they are:
the life stage they affect; the duration of the impact; and the efficacy of current management
regimes, assuming that management will continue to be applied appropriately. The risk matrix
and ranking of threats has been developed in consultation with the experts listed in DAWE
(2021b) and in-house expertise using available literature.

Table 2 Risk matrix

Likelihood | Consequences
Not significant | Minor Moderate Major Catastrophic
Almost Low risk Very high risk Very high risk Very high risk
certain Encounter Clearing of koala | Shrinking
mortality with habitat climate envelope
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Likelihood | Consequences

Not significant | Minor Moderate Major Catastrophic

Likely High risk
Possible High risk

Unlikely High risk

Unknown High risk

Threats in the above matrix have been classified according to likelihood of threat across the
entire range of the listed koala population. It should be noted that at a smaller scale (e.g.,
regional scale) the risk of individual threats may be classified elsewhere in the table.

Categories for likelihood are defined as follows:

Almost certain - expected to occur every year

Likely - expected to occur at least once every five years

Possible - might occur at some time

Unlikely - such events are known to have occurred on a worldwide bases but only a few ties

Unknown - currently unknown how often the incident will occur

Categories for consequences are defined as follows:

Not significant - no long-term effect on individuals or populations

Minor - individuals are adversely affected but no effect at population level
Moderate - population recovery stalls or reduces

Major - population decreases

Catastrophic - population extirpation/extinction

Priority actions have then been developed to manage the threat particularly where the risk was
deemed to be ‘very high’ or ‘high’.
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Conservation and recovery actions

The following conservation and recovery actions are identified and should be adhered to in
conjunction with the latest guidance documents available on the Species Profile and Threats
Database:

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon id=85104.

Four supporting strategies and two on-ground (direct) strategies are included.

Supporting strategies:

Strategy 1: Build and share knowledge

Strategy 2: Strong community engagement and partnerships

Strategy 3: Increase habitat protection

Strategy 4: Koala conservation is integrated into policy, and statutory and land-use plans
On-ground strategies:

Strategy 5: Strategic habitat restoration

Strategy 6: Active metapopulation management

Supporting strategies provide for governance to coordinate actions, led by the Australian
Government in partnership with the states and territory. They provide for research and
capacity building to improve effectiveness of actions, from enhanced mapping, monitoring and
survey methods; improved data collation, curation and analysis; to better sharing and
communication of information; and building on community capacity, support and engagement.
They also provide for improved planning frameworks and principles for state-level
conservation planning for the listed koala.

Increasing the area of priority koala habitat that is protected is a key strategy to prevent further
habitat loss and fragmentation and prevent further loss of koala populations. Once identified
(Actions 1a-c), national areas of priority koala habitat should include areas of large intact
landscapes that have the greatest potential to retain viable populations and have the potential
to also act as source populations to adjacent areas.

On-ground (direct) strategies relate to improving habitat quality and restoration, and the suite of
collective actions required to ensure metapopulation processes are maintained. The former will
generally be implemented at the site-level, while the latter is a holistic landscape-scale

approach to metapopulation management.

Many state-level actions have been ongoing, or recently commenced, under various state and
territory environment-related, or koala-specific strategies (DES 2020; DPIE 2020).

Priorities assigned to actions under each of the six strategies are interpreted as follows:

Priority 1: Urgent. Prompt action is needed in advance of implementation of other
management actions, to ensure effective coordination or to provide crucial
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Priority 2:

Priority 3:

information for planning and management. Early action might also be necessary
to avoid or mitigate the most significant threats.

Essential. Action is necessary to avoid or mitigate direct threats, implement

planning and management, undertake research, and develop tools towards the

long-term recovery.

longer term maintenance of recovery.

Strategy 1: Build and share knowledge

The actions here comprise knowledge-based inputs or activities that support direct

Highly beneficial. Action is desirable, and while not critical, will provide for

conservation actions. These inputs will provide information for a strategic and coordinated

approach to koala conservation, now and into the near future using predictive climate change

impacts. Without actioning these inputs, the ability to implement an effective listed koala

recovery, will be significantly diminished.

implementation of actions.

territory government agencies
using internal OR external
mapping and modelling experts
OR Expert Technical Advisory
Panel of the National koala
Recovery Team to be formed
when the recovery plan is made
OR researchers

Action | Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
la Identify nationally important populations Coordinated by the Year 1 To be
and habitat across the listed koala range Commonwealth with state and (1) assessed
under current conditions, and considering territory government agencies (TBA)
future impacts of climate change such as using internal OR external
drought, heatwave, and fire, assessed by mapping and modelling experts
undertaking habitat distribution, OR Expert Technical Advisory
population modelling and analysis Panel of the National koala
(including abundance/density and genetic Recovery Team to be formed
diversity), allowing for iterative updates when the recovery plan is made
using a robust scenario-based approach OR researchers
1b Identify spatially and temporally strategic Coordinated by the Year 1 and TBA
areas of high priority for: (i) restoration Commonwealth with state and ongoing
and revegetation based on koala and territory government agencies, 1)
eucalypt population viability; (ii) climate local government and natural
and fire refugia; and (iii) corridors resource management
facilitating movement and metapopulation | organisation Or NGOs Or
processes of koalas, allowing for iterative researchers.
updates using a robust scenario-based
approach.
1lc Develop prioritisation at regional or other Coordinated by the Year 2 TBA
appropriate scales for the long-term Commonwealth with state and 2)
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Action | Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
1d In consultation with each range state and Coordinated by the Year 1-2 $ 2 million
territory, including Victoria and South Commonwealth with state and (1)
Australia, scope out and establish a fit-for- territory government agencies;
purpose long-term National koala community groups; non-
Monitoring Program (NKMP) to improve government conservation
understanding of trends in populations, organisations; koala research
distribution and population health across community; koala welfare
the koala’s range, and efficacy of organisations and the Expert
management interventions. Technical Advisory Panel of the
National koala Recovery Team
to be formed when the recovery
plan is made
le Implement National koala Monitoring Coordinated by the Year 1 and TBA
Program; review design to ensure it Commonwealth with state and ongoing
remains fit-for-purpose and adaptive territory government agencies; 1)
community groups; non-
government conservation
organisations; koala research
community; koala welfare
organisations and the Expert
Technical Advisory Panel of the
National koala Recovery Team
to be formed when the recovery
plan is made
1f Collate and synthesise existing data that Coordinated by the Years 1-5 TBA
may improve understanding of koala Commonwealth with state and (1)
population dynamics and threat profiles territory government agencies
across habitats and scales. using internal OR external
mapping and modelling experts
OR Expert Technical Advisory
Panel of the National koala
Recovery Team to be formed
when the recovery plan is made
OR researchers
1lg Mapping of key metrics (distribution, Coordinated by the Ongoing TBA
habitat restoration, habitat condition and Commonwealth with state and (1)
habitat loss) is reviewed at appropriate territory government agencies
timeframes to detect changes, is using internal OR external
coordinated across jurisdictions, and mapping and modelling experts
provides for landscape management now OR Expert Technical Advisory
and at least three koala generations into Panel of the National koala
the future. Recovery Team to be formed
when the recovery plan is made
OR researchers
1h Coordinate pre-existing national and koala | Coordinated by the Years 1-5 TBA
databases; coordinate and develop data Commonwealth with state and (2)

standards (including metadata standards);
survey and sampling design standards to
improve the quality of koala monitoring
(e.g, Community of Practice).

territory government agencies;
koala research community;
koala welfare organisations and
the Expert Technical Advisory
Panel of the National koala
Recovery Team to be formed
when the recovery plan is made
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Action | Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
1i Establish national research priorities Coordinated by the Ongoing TBA
targeted at applied outcomes, that inform Commonwealth with state and (2)
and improve koala management. This territory government agencies;
action builds on priority research identified | koala research community;
by Expert Technical Advisory Panel and the | koala welfare organisations and
outputs of the first koala expert elicitation the Expert Technical Advisory
workshop for NSW (Hemming et al. 2018). | Panel of the National koala
Recovery Team to be formed
when the recovery plan is made
1j Establish a recurring research forum to Coordinated by the Annually TBA
enhance existing collaboration among Commonwealth with state and (2)
researchers, and between researchers, territory government agencies
managers and other interested parties, to and Expert Technical Advisory
make the most effective use of research Panel
actions and to identify and address any
further key knowledge gaps.
1k Facilitate a network to establish and Coordinated by the Year 1 TBA
support an active National koala Recovery Commonwealth with state and 1)
Team and Expert Technical Advisory Panel, | territory government agencies
with strong governance in place.
11 Share knowledge across experts, Coordinated by the 5 yearly TBA
government organisations, conservation Commonwealth with state and (3)
groups, rescue and welfare groups, territory government agencies
Indigenous groups and the general public and Expert Technical Advisory
through regular koala workshops and Panel of the National koala
conferences. This includes a koala Recovery Team to be formed
conference every five years that brings when the recovery plan is made
together researchers, policy makers,
planners and interested conservation
groups and citizens; and exceptional
circumstance workshops, such as following
responses after major crises (e.g., fire and
drought).
1m Facilitate the ongoing capture, storage and | Coordinated by Indigenous Ongoing (1) TBA

subsequent sharing, including
intergenerational transfer, of Traditional
Knowledge on the koala within the
Indigenous community and across civil
society. Build and demonstrate the strong
connection to koalas and their habitat
maintained by Indigenous Australians (e.g.,
https://koala.nsw.gov.au/culture/)

Australians in partnership with
Commonwealth, State and
Territory government agencies,
NGOs and philanthropists

Strategy 2: Strong community engagement and partnerships.

Successful koala conservation relies on a collaborative approach across all sectors, and
communities have a key role to play in protecting local koalas. The high level of community

support for the conservation of koalas provides an opportunity for a range of actions that

contribute to shared goals, from formal partnerships for habitat protection to raising
awareness. Actions include engaging citizens in koala conservation science, supporting and

training professionals and koala carers in the community.
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Action
No.

Description

Potential Partners/Responsibility

Timeframe
(Priority)

Est.
cost

Grow partnerships
with Indigenous
and community
groups and local
government
organisations to
co-design
opportunities for
citizens to be
involved in long-
term koala
monitoring
programs and
research.

Commonwealth, state and territory government resource
in coordination with natural resource management
organisations; National koala Recovery Team;
Indigenous organisations; NGOs and the Zoo and
Aquarium Association.

Ongoing
(1)

TBA

2b

Grow partnerships
with Indigenous
and community
groups, non-
government
organisations and
all level of
governments to
restore priority
areas using best-
knowledge
revegetation
guidelines for
koala.

Commonwealth, state and territory government agencies
in coordination with natural resource management
organisations; National koala Recovery Team;
Indigenous organisations and NGOs

Ongoing
1)

TBA

Develop active
communication,
education and
extension
strategies for
businesses
(developers,
industries and
rural land-owners’
enterprises) aimed
at koala habitat
protection,
incentives,
partnership and
compliance.

Commonwealth, state and territory government agencies
in coordination with local government, natural resource
management organisations

Ongoing
(2)

TBA
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Action
No.

Description

Potential Partners/Responsibility

Timeframe
(Priority)

Est.
cost

2d

Recognise the
cultural and
spiritual
importance of the
koala to
Indigenous
communities and
engage to utilise,
improve or
reinvigorate their
support and
knowledge in
koala
conservation,
citizen science and
field activities.
Strengthen cross-
cultural and inter-
generational
knowledge
exchange and
develop
partnerships for
the management
and conservation
of koalas.

Commonwealth, state and territory government agencies
in coordination with Indigenous land-owners, joint
management partners and Indigenous ranger teams
supported by natural resource management
organisations, the National koala Recovery Team, and
NGOs and the Zoo and Aquarium Association.

Ongoing (1)

TBA

Implement a
comprehensive
communication
strategy for the
plan’s realisation.

Commonwealth, state and territory natural agencies and
National koala Recovery Team; behavioural scientists

Ongoing
(1)

TBA

2f

Collaborate with
existing database
infrastructure to
develop a user-
friendly single-site
portal for the
general public to
report koala
sightings, together
with awareness
raising and
encouragement;
embed processes
for regular
updates and
regular
communication of
information
generated from
the data.

Coordinated by the Commonwealth with state and
territory government agencies; local NRM organisations
and local government; NGOs and the Zoo and Aquarium
Association.

Years 2-5
03]

TBA
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Action
No.

Description

Potential Partners/Responsibility

Timeframe
(Priority)

Est.
cost

2g

Build on existing
guidance
information with
experts to develop
national guidelines
for veterinary
standards in care,
injuries, fertility
control, disease
treatment, tissue
sampling, orphans
and release for
veterinarians,
carers and koala
rehabilitation
centres; update
and review to
incorporate new
learnings and
knowledge.

Coordinated by the Commonwealth with state and
territory government agencies, with input from research
& veterinary experts; Expert Technical Advisory Panel;
National Recovery Team; RSPCA and koala welfare
organisations, including the Zoo and Aquarium
Association.

Years 2-5
(2

TBA

2h

Implement
community
education and
engagement
programs in urban
and peri-urban
areas where
impacts on koalas
are high,
incorporating
best-practise
understanding of
values and
attitudes towards
koalas, responsible
dog ownership
and vehicle
collisions and
other urban issues
resulting in koala
deaths. These
include, and are
not limited to,
developing and
trialling innovative
programs in koala
aversion by dogs
with owners;
population and
disease
awareness; and
reporting koala
sightings.

State and territory government agencies in coordination
with local government, traffic authorities and natural
management organisations, welfare organisations,
including the Zoo and Aquarium Association, and
behavioural scientists; dog training organisations; RSPCA

Ongoing
(1)

TBA

Department of Agriculture, Water and the Environment

28




Strategy 3: Increase habitat protection
Land-use change is the most significant threat to the koala through habitat loss, fragmentation
and degradation. Increasing the total area of protected, connected quality koala habitat in
priority areas will be important to protect and recover koala populations. As koalas occur

across different land tenures, notably private land, this will require a range of incentive

mechanisms, including direct land purchases. Improvements in land management practices can
also increase habitat protection without changing land use. While direct habitat protection

forms some actions, this strategy primarily consists of developing incentives for such protection
and thus this strategy has been included as a supporting strategy.

Action Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
3a Increase the overall area of protected States; territories; Ongoing TBA
koala habitat by dedication of Crown philanthropic investment 1)
land and purchasing land identified as
priority koala habitat for incorporation
into the state protected areas. Priority
areas include those that support viable
populations and those that have the
greatest potential for population-level
recovery.
3b Establish or expand existing targeted States; territories; Ongoing TBA
private land incentive mechanisms to Commonwealth; (2)
increase the area for long-term philanthropic investment and
protection and conservation of areas NGOs. Indigenous land-
identified as priority koala habitats. owners and managers
Participation includes, but is not limited
to, graziers, agricultural landholders,
rural landholders, Indigenous land
owners and private forestry.
3¢ Improve the condition of existing koala | State and territory Ongoing TBA
habitat on both private and public land government agencies; non- (2)
through altered land management government land-owners;
practices, including management of NGOs
vegetation, fire, weed, and introduced
species.
3d Investigate the potential to increase the | Commonwealth Government Years 2-5 TBA
protection of priority koala habitat agencies; with strategic input )
through identification and registration from state and territory
of Critical Habitat where appropriate government agencies
(i.e,, Commonwealth-owned lands).

Strategy 4: koala conservation is integrated into policy, and statutory and

land-use plans.

Management actions alone will not be sufficient to recover the koala. Actions are needed to
ensure harmonisation of existing and future planning and policy settings such that they
collectively contribute appropriately to maximising the chances of long-term survival of koalas
in the wild.
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design.

local governments; urban
planners

Action | Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
4a Review and update EPBC Act referral | Commonwealth in consultation Yr1 $50,000
guidelines for the listed koala to with state and territory 1)
support regulatory decision making. governments, experts, planners,
industry and the wider
community,
4b Review, revise, and strengthen where | State and territory government Yr 1 and TBA
appropriate, statutory planning agencies in coordination with ongoing
instruments, policies, and compliance | local government authorities; (1)
controls at all levels of government, Commonwealth.
including local government, to avoid
or minimise impacts of land use or
land management on koala
conservation. Embed principals of
landscape-scale management.
4c Ensure identification and Commonwealth, state and Yr1and TBA
implementation of any offset territory government agencies in | ongoing
decisions are strategic, coordinated, coordination with local 1)
tracked in governments’ databases, governments; National Recovery
and informed by relevant planning Team, Indigenous IPA managers
and mapping documents such as NRM
regional plans, Indigenous Heathy
Country Plans associated with
Indigenous Protected Areas (IPAs) or
local government koala strategies.
4d Incorporate the impacts of climate Commonwealth, state and 5 yearly TBA
change such as drought, heatwave territory government agencies in 2)
and fire, into all strategic koala coordination with local
planning and actions, including governments
restoration guidelines, offsets,
translocation guidelines, forestry
practices, corridor, reserve and
protected area planning, allowing for
iterative updates using a robust
scenario-based approach
4e Build on existing information to Commonwealth to coordinate Yr 1 and TBA
develop national guidelines or state and territory government ongoing
standards for koala-friendly urban agencies, in consultation with (1)

Strategy 5: Strategic habitat restoration
Restoration increases the overall habitat available for koalas and increases the connectivity
between areas of habitat, which is important to the long-term survival of koala populations.
Many landcare-type organisations are restoring lost and degraded habitat for many species or
to improve environmental functions. These activities are to ensure that resources are targeted
to the most strategic areas.

including NRM regional plans, based
on up-to-date mapping and spatial
analysis that considers potential
carrying capacity and landscape-scale

agencies; local government;
natural resource management
agencies; NGOs

Action | Description Potential Timeframe Est. cost

No. Partners/Responsibility (Priority)

5a Build on and implement landscape- Coordinated approach between Ongoing TBA
scaled habitat restoration plans, states and territory government (1)
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processes such as climate change, fire
and drought, and koala movement

patterns.
5b Develop and implement best practice | Coordinated between state and Years 1-5 TBA
revegetation and restoration territory government agencies 2)
guidelines appropriate to local with input from research
conditions that include planning for experts; Expert Technical
drought, heatwave, fire, and eucalypt | Advisory Panel; natural resource
responses to climate change using a management agencies and local
robust scenario-based approach, community groups; NGOs

consistent with national standards
for ecological restoration (SERA

2017)
5¢ Implement on-ground revegetation Coordinated approach between Years 1-5 TBA
or restoration programs, following states and territory government (2)
local restoration guidelines for the agencies; local government;
koala where they exist (e.g.,, NSW natural resource management
koala habitat revegetation guidelines | agencies; local community
(Wegner and Taws 2019)), in groups; and NGOs.

consultation with experts in koala
ecology and plant geneticists. These
should include experimental trialling
of the establishment of climate
resilient and nutritious feeding trees
outside traditional ranges of koala
habitat trees.

Strategy 6: Active metapopulation management

Metapopulation management concerns the movement of individuals and genes between
populations. It is a complex and multi-faceted discipline. Adaptive management is the core of
metapopulation management excellence. It requires consideration of cross-tenure land
management, fire planning and operations, understanding of koala movement patterns and
behavioural ecology, genetics, infection and disease, and fine-scale and macro-scale habitat
needs, among other factors. To complicate these actions, planning instruments (e.g.,
development zoning) and forest harvesting practices are spatially variable, making it difficult to
be prescriptive.

This strategy relies heavily on relevant and up-to-date habitat and distribution mapping and
modelling for spatial prioritisation, climate change modelling, principles of landscape processes,
and research into koala disease, population genetics habitat requirements, movement patterns,
and biology. Management of fire, forest harvesting, and human activities and developments all
influence koala metapopulations processes and must be managed to mitigate adverse impacts.

Action | Description Potential Timeframe Est. cost

No. Partners/Responsibility (Priority)

6a Develop meaningful and measurable Commonwealth, state and Years 1-5 TBA
metrics of health, genetics, population | territory government agencies, (1)

and distribution, at relevant planning | with input from research
scales, with triggers for management | experts; National koala
response. Integrate these triggers into | Monitoring Program; Expert
metapopulation management, Technical Advisory Panel and
decision-making and programs. National Recovery Team
Implement response plans.
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Action | Description Potential Timeframe Est. cost
No. Partners/Responsibility (Priority)
6b Develop or build on existing best- Coordinated by the 5 yearly TBA
practice koala translocation and post- | Commonwealth with state and (2)
care release guidelines for wild and territory government agencies,
captive populations, ensuring they are | with input from research
fit-for-purpose, informed by the latest | experts; Expert Technical
research in metapopulation Advisory Panel & National
processes, genetics, disease and gut Recovery Team; koala welfare
flora. Ensure the translocation organisations, including the Zoo
guidelines are reviewed and updated | and Aquarium Association, and
within the life of this plan to integrate | RSPCA
new understandings. If translocations
are required, implement koala
translocations in accordance with an
appropriate decision framework and
national guidelines (Wildlife Health
Australia 2020), legislative
requirements and consistent with
international standards (IUCN/SSC
2013).
6¢ Regionally assess the feasibility, risks | State and territory agencies with | Years 1-5 TBA
and cost-effectiveness of fire input from fire research experts; (1)
management options that seek to Expert Technical Advisory Panel
deliver long-term, strategic and and National Recovery Team;
landscape scale enhancement of the local fire authorities and local
extent, and quality of current and government, local landowners,
future suitable habitat across tenures. | Indigenous fire management
practitioners & land-owners
6d Develop and implement fire State and territory agencies with | Years 1-5 TBA
management that effectively secures input from fire research experts; (1)
and promotes long-term, strategic Expert Technical Advisory Panel
and effective protection of known and National Recovery Team;
populations and suitable habitat. local fire authorities and local
government; koala welfare
organisations and RSPCA
6e Develop and implement response and | Coordinated by the Years 1-5 TBA
decision-support tools for individual Commonwealth with state and (1)

and population management in
emergencies such as bushfire,
drought and floods. These include
support and coordination of carer
networks.

territory government resource
agencies, local government
agencies, natural resource
management agencies and koala
welfare organisations, with input
from research experts; Expert
Technical Advisory Panel and
National Recovery Team
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Recovery plan decision

A decision has been made to have a Recovery Plan due to the 2012 recommendation by the
Threatened Species Scientific Committee (TSSC 2012). This recovery plan is currently being
drafted in parallel with this document.

Links to relevant implementation documents

Species Profile and Threats Database: http: //www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon id=85104

Revised provisional list of animals requiring urgent management intervention following the
2019-2020 bushfires: https://www.environment.gov.au/biodiversity/bushfire-
recovery/priority-animals

NSW koala Strategy: https://www.environment.nsw.gov.au/topics/animals-and-
plants/threatened-species/programs-legislation-and-framework/nsw-koala-strategy

Saving our species Framework for the spatial prioritisation of koala conservation actions in NSW
Iconic koala Project. https://www.environment.nsw.gov.au/research-and-
publications/publications-search/framework-for-the-spatial-prioritisation-of-koala-
conservation-actions-in-nsw

South East Queensland Koala Conservation Strategy:
https://environment.des.Qld.gov.au/wildlife /animals/living-with /koalas/conservation/seq-

koala-strategy

Advice to the Minister for Sustainability, Environment, Water, Population and Communities from
the Threatened Species Scientific Committee (the Committee) on Amendment to the list of
Threatened Species under the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act): http://www.environment.gov.au/biodiversity /threatened /species /pubs/197-
listing-advice.pdf
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Threatened Species Scientific Committee finalised this assessment on 07 September 2021.

Attachment A: Listing Assessment for Phascolarctos cinereus
combined populations of Queensland, New South Wales
and the Australian Capital Territory

Reason for assessment
This assessment follows prioritisation of a nomination from the TSSC, initiated in response to
the 2019/20 fires.

Assessment of eligibility for listing

This assessment uses the criteria set out in the EPBC Regulations. The thresholds used
correspond with those in the JUCN Red List criteria except where noted in criterion 4, sub-
criterion D2. The IUCN criteria are used by Australian jurisdictions to achieve consistent listing
assessments through the Common Assessment Method (CAM).

Key assessment parameters
Table 3 includes the key assessment parameters used in the assessment of eligibility for listing
against the criteria.

Table 3 Key assessment parameters

Metric

Estimate used
in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

Number of mature
individuals

92,184

86,863

92,184

Past population data for the listed
koala:

2001 population estimate used in
calculations: 184,7400

Data hindcast from the 2012 expert
elicitation (Adams-Hosking et al.
2016).

2012 population estimate: 115,600
Data source: 2012 expert elicitation
(Adams-Hosking et al. 2016).

2021 population estimate: 92,200.
2032 population estimate: 63,500.

Data sources: 2012 expert elicitation
(Adams-Hosking et al. 2016) and
2021 expert elicitation (Legge et al.
2021)

Trend

contracting

Generation time
(years)

6.5 years

6 years

7 years

Using conservative values of sexual
maturity at 3 years and longevity 15
years, generation time is estimated
to be approximately 6.5 years. Here
the three generation period is
considered to be 20 years.
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Extent of 1,665,850 km? Data provided by Department of
occurrence Agriculture Water and Environment,
Geoscience Australia and PSMA
Australia.
Trend contracting
Area of 19,428 km? The area of occupancy is estimated
Occupancy at 19,400 km?. These figures are
based on the mapping of point
records from 2000 from state
governments, museums and CSIRO.
Due to the lack of recent surveys
more recent data cannot be used to
predict range contraction.
Trend contracting
Contracting due to climate related threats and
habitat loss and land clearance.
Number of >10 Geographically isolated populations
subpopulations exist throughout the koala’s range

due to habitat fragmentation
resulting from large scale land
clearing, drought and bushfire
impacts.

Populations West of the Great
Dividing Range are considered to be
isolated from their eastern
counterparts (DAWE 2021b). Koala
habitat is patchy and fragmented
and increasingly prone to threats
from drought resulting in multiple
subpopulations (n=3).

In, Queensland, koala populations to
the north (e.g., Wet Tropics),
western inland arid regions (e.g.,
Mulga Lands) and southern end of
the state (e.g., South East
Queensland) are increasingly
isolated due to habitat loss and
fragmentation (DES 2020) (n=3).

In New South Wales, the east coast
was heavily impacted by 2019-2020
bushfires. While the extent of
bushfires was large, the fire intensity
varied from low to high. Ongoing
research indicates that areas of high
intensity fire have zero koala
occupancy in 2021. In contrast, low
severity and moderate severity fire
impacted areas are reported to have
100% koala occupancy (Pers comm.,
Natural Resources Commission 2021
koala Annual Forum). The high
intensity fire impacts are likely to
have the worst impact in poorly
connected subpopulations (nz5).

Preliminary genetic analysis also
confirms that there is no longer
genetic exchange across the Clarence
River in NSW, or from the north to
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the south of the Sydney basin

(Eldridge & Lott 2020).

Trend Declining

The number of subpopulations is declining as

climate suitable koala habitat shrinks.
Basis of The number of koala subpopulations is based on the available data and barriers to
assessment of connectivity.
subpopulation
number
No. locations >10
Trend unknown
Basis of The spatial nature of the threats, although stochastic in time and space, is such that there are

assessment of
location number

> 10 geographically or ecologically distinct areas where a single threatening event (e.g,,
drought or fire) could affect all of the individuals present within a single generation. The
geographic location of non-impacted locations will vary between events, but there are
always likely to be > 10.

Fragmentation

Increasingly fragmented-e.g., by the 2019/20 fires.

Fluctuations

Data deficient.
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Criterion 1 Population size reduction

Reduction in total numbers (measured over the longer of 10 years or 3 generations) based on any of Al to A4

A1l

290% = 70%

A2, A3, A4 > 80% > 50%

Al

A2

A3

A4

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

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.

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

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.

~/

Based on
any of the
following

(a)
(b)
()

(d)
(e)

Vulnerable
Substantial reduction

>50%
>30%

direct observation [except
A3]

an index of abundance
appropriate to the taxon

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

actual or potential levels of
exploitation

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

Criterion 1 evidence
Eligible under Criterion 1 A2c, A4c for listing as Endangered

For the listed koala (Queensland, New South Wales and the Australian Capital Territory):

Generation length
Female koalas reach sexual maturity between 2 and 3 years of age (McLean & Handasyde 2007).
In the wild, longevity can be more than fifteen years for females and more than twelve years for

males (Martin & Handasyde 1999). IUCN Guidelines (2019) provide the following as one method
for estimation of generation length:

Age of first reproduction + [ z * (length of the reproductive period)], where z is a number

between 0 and 1

For mammals, values of z have been estimated at 0.29 and 0.284 (Pacifici et al. 2013; Keith et al.
2015).

Using conservative values of sexual maturity at 3 years and longevity 15 years, generation time
is estimated to be approximately 6.5 years. Here the three generation period is considered to be
20 years.
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Evidence - estimated

A2  Past population reductions (2001-2021):

The total number of koalas in Queensland, New South Wales, and the Australian Capital
Territory in the year 2001 - the starting point for this assessment - was estimated to be
between 184,748 and 170,335. This estimate was derived from bioregional population estimates
for 2012 provided by Adams-Hosking et al. (2016). These bioregional estimates sum to a total
population of 115,614 in 2012 (Adams-Hosking et al. 2016); a figure that is widely accepted by
state governments, non-government organisations (NGOs) and researchers and builds on the
2012 EPBC listing advice (TSSC 2012). The 2012 bioregional population estimates were
adjusted by Adams-Hosking et al.’s (2016) estimates of the rate of decline in each bioregion over
the preceding three generations to yield bioregional population estimates for the year 1992. We
then derived bioregional values for the year 2001 by assuming that the form of decline in each
bioregion between 1992 and 2012 was either linear (giving the summed estimate of 184,748) or
exponential (170,335); note that Adams-Hosking et al. (2016) did not specify the shape of the
decline curve over the three-generation period. Total population estimates for the year 2021
were derived similarly, by projecting the bioregional declines from 1992-2012 forward to 2021.
The resulting values for the total population in 2021 were 92,184 (linear decline) and 86,863
(exponential decline) (Table 4, Box 1).

Table 4 shows that that for the period 2001 to 2021 the estimated decline of the total population
reaches the Endangered threshold of 50 percent under this Criterion. Whether the shape of the
decline curve is exponential or linear has little effect on the outcome. Key bioregions (e.g., Mulga
Lands) likely did not decline in a linear or exponential fashion, but rather were relatively stable
until around 2000 then declined precipitously due to the Millennium Drought (Seabrook et al.
2011). If this “step change” were factored into the calculations in Table 4 it would have the effect
of estimating a higher population at the beginning of the assessment period for Criterion A2, and
thus a proportionally higher rate of decline.

Additionally, these data do not include the effects of the 2019/20 bushfires. While fire was
considered as a threat in the elicitation exercise of Adams-Hosking et al. (2016), fires of the scale
of 2019/20 were not anticipated in estimating declines that were likely to occur after 2012
(Hosking, Kavanagh, Lawler, Lunney, Melzer, Menkhorst, Moore pers comm April 2021). Thus
again, this analysis likely underestimates the overall decline.

In a project run by the Threatened Species Recovery Hub in 2020-21, expert elicitation was used
to estimate the likely mortality of koalas in low/med and high/very high severity fires. These
estimates were then combined with spatial estimates of the proportion of the listed koala’s
range that was burned in those severity classes, to estimate the overall population reduction
caused by the fire. It was estimated that populations declined by 10 percent (80 percent
confidence 5.0 to 17 percent) by one year after 2019/20 fires, and that they would continue to
decline thereafter without returning to their pre-fire population size. This analysis assumed
uniform density of koalas across their range. However, the fires occurred predominantly in areas
where koala densities are relatively higher than, for example, in large parts of their range west of
the Great Divide, and thus this estimate likely underestimates the mortality due to the fires.

The estimated decline sits on the lower threshold for the Endangered category. Thus, while the
effects of the “step change” due to drought and the similar sudden drop in numbers due to the
2019/2020 fires cannot be accurately quantified, it can confidently be concluded that they move
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the estimate well into the Endangered range. They are unlikely to be of sufficient scale to reach
the threshold for the Critically Endangered category, which would require an overall decline of
>80 percent for this criterion (Table 4). Consequently, given that the koala is demonstrably close
to the lower threshold of Endangered and that ongoing trends suggest further events likely to be
sufficient to worsen the decline, the Committee considers that the koala is eligible for listing as
Endangered under this subcriterion A2c.

Table 4 - Estimated population sizes for bioregions containing koalas, calculated from the
values provided in an expert elicitation study estimating koala sizes and trends +/- three
generations from 2012.

Values for 2032 generated directly by applying three generation trends. Values for 2001 estimated by hindcasting
three generations back to 1992 then calculated based on assuming either constant linear, or exponential, decline
across the three generation period. Values for 2021 also based on constant linear, or exponential, decline between
2012 and 2032. Full details of these calculations are shown in Box 1 for the Brigalow Belt North bioregion as an

exemplar.
Past or
future 2021 Forecast
. . change Hindcast 2001 2021 2001 .
Bioregion 2012 (%) (ca1992)  linear linear exponential exponential I
° P decline 2032)
over 3
gens
A2 A4
Cobar Peneplain & Riverina 2,354 -9 2,587 2,482 2,259 2,480 2,256 2,142
Darling Riverine Plains 964 -34 1,461 1,237 816 1,212 800 636
Mulga Lands (NSW) 711 -31 1,030 886 612 872 602 491
Murray Darling Depression 55 -12 63 59 52 59 52 48
New England Tablelands 2,771 6 2,614 2,685 2,846 2,683 2,845 2,937
NSW North Coast 8,367 -50 16,734 12,969 6,485 12,250 6,125 4,184
NSW South Western Slopes 2,310 -23 3,000 2,690 2,071 2,667 2,054 1,779
South Brigalow & Nandewar 11,133 -35 17,128 14,430 9,379 14,110 9,171 7,236
South East Corner 655 -46 1,213 962 520 919 496 354
South Eastern Highlands 1,363 -19 1,683 1,539 1,246 1,531 1,240 1,104
Sydney Basin 5,667 -4 5,903 5,797 5,565 5,796 5,564 5,440
Brigalow Belt North 15,179 -63 41,024 29,394 10,876 26,226 9,704 5,616
Brigalow Belt South 11,071 -56 25,161 18,821 8,281 17,389 7,651 4,871
Central Mackay Coast 8,857 -35 13,626 11,480 7,462 11,225 7,296 5,757
Desert Uplands 6,357 -20 7,946 7,231 5,785 7,187 5,750 5,086
Einasleigh Uplands & Wet 4,750 41 8,051 6,566 3,874 6,349 3,746 2,803
Tropics
Mitchell Grass Downs 1,943 -39 3,185 2,626 1,602 2,550 1,556 1,185
Mulga Lands (QLD) 15,286 -73 56,615 38,017 10,264 31,408 8,480 4,127
South Eastern Queensland 15,821 -51 32,288 24,878 12,190 23,422 11,477 7,752
TOTAL 115,614 241,312 184,748 92,184 170,335 86,863 63,549
Estimated decline over three generations
50% 49% 45%
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Box 1. Example of calculations used in calculating time-corrected estimates - Brigalow Belt
North Bioregion

Notes:

1. Because the estimated declines rates vary between bioregions, the calculations were made for
each bioregion and summed across the relevant area to provide overall estimates. One bioregion
is shown here as an exemplar.

2. For simplicity, numbers used below are rounded, but this was not the case when calculations
were made on a spreadsheet and thus it may appear that there are minor discrepancies with
Table 4.

Adams-Hosking et al. (2016) estimated that in 2012 the population of koalas in this bioregion
was 15,179 and that the decline over the past, and future, three generations from 2012 was 63
percent.

Hindcast to previous three generations from 2012 (i.e., approximately 1992)
N2012 = N1992*(100%-63%)
N2012 = N1992*37%
N2012/37% = N1992
N1i992 = 15,179/37%
=41,024

Forecast to following three generations from 2012 (i.e., approximately 2032)
N2032 = N2012*(100%-63%)

=15,179*37

=5,616

Estimating population at beginning of relevant three generation time period for Criterion

A2 (i.e., approx. 2001)

Assuming linear decline

N2012 = 15,179

Nio92 = 41,024

Decline/year = (N2012 o N1992)/[2012-1992)
= (41,024-15,179)/20
=25,845/20
=1292

N2001 = N1992—[Decline/year)*[ZOO1—1992)
=41,024-(1292%*9)
=29,394

Assuming exponential decline
N1go2 = 41,024
Decline over 20 years = 63%
Remaining = 37% = 0.37
Decline/year = 0.37(1/20)= 0.952
N2001 = N1992*0.952(2001-1992)
= N1992*0.9529
=41,024*0.639
=26,226

Estimating population at end of relevant three generation time period for Criterion A2
(i.e., approx. 2021)

Assuming linear decline
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N2o12 = 15,179

N2o32 = 5,616

Decline/year = (N2032 o N2012)/(2032-2012)
= (15,179-5,616)/20
=9,563/20
=478

N2021 = szz—(Decline/year)*(2032—2012)
=15,179-(478*9)
=10,786

Assuming exponential decline
Nz012 = 15,179
Decline over 20 years = 64%
Remaining = 37% = 0.37
Decline/year = 0.37(1/20)= 0.952
N2021 = N2012*0_952(2021-2012)

= N2012*0.9529

=15,179*0.639

=9,704

A3  Population reductions (2021-2042):

The Committee has determined that there are insufficient data to appropriately address
Criterion A3 for the koala. As above, the primary data source from which to address both
population size and trend is the paper by Adams-Hosking et al. (2016). As that paper addresses
the period only until three generations into the future from 2012, extending the period until
2042 would require inappropriately extrapolating by approximately a decade.

A4  Population reductions (2012-2032):

Table 4 shows a decline rate of 45 percent over the relevant three generation moving window
from 2012 to 2032 (without including effects of the 2019/20 bushfires). That this is a lower
overall rate than the period 2000-2021 may seem counterintuitive. This is explained by the fact
that several of the highest rates of decline within bioregions occur in those bioregions with the
largest population size. In earlier years, those populations constitute a higher proportion of the
overall population than in subsequent years and lead to a higher overall rate of decline because
they decline faster than the overall population. Consequently, as they diminish in size, they
contribute less to the overall population decline and this rate itself decreases.

When the 2019/20 bushfires are factored into the declines for relevant bioregions the result
approaches or exceeds the Endangered threshold, but it is difficult to quantify this because of the
different data structures used in the relevant studies, particularly the absence of partitioning by
bioregion by the Threatened Species Recovery Hub analysis (Legge et al. 2021).

The Committee must also judge the likelihood of an additional event in the next decade sufficient
to increase ongoing decline to >50 percent. In this context, it is notable that Australia has
experienced two severe droughts in the last 20 years (Millennium Drought, Big Dry), several
large scale fire events (e.g. 2009 Victorian fires, 2019/20 bushfires) and that climate models
suggest both phenomena will become both more common and more severe (Di Virgilio et al.
2019; Abram et al. 2021). Consequently, given that the koala is demonstrably close to the lower
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threshold of Endangered and that ongoing trends suggest further events likely to be sufficient to
worsen the decline, the Committee considers that the koala is eligible for listing as Endangered
under subcriterion 1A4c.

Criterion 2 Geographic distribution as indicators for either extent of occurrence AND/OR
area of occupancy

Vulnerable
Limited

B1. Extent of occurrence (EOO) < 100 km? < 5,000 km? < 20,000 km2
B2. Area of occupancy (AOO) < 10 km? < 500 km2 < 2,000 km?
AND at least 2 of the following 3 conditions:

(@ Severely fragmented OR Number -1 <5 <10
of locations

(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

Criterion 2 evidence
Eligible under Criterion 2

Not eligible

The extent of occurrence (EOO) is estimated at 1,665,850 km? and the area of occupancy (AOO)
is estimated at 19,428 km?2. These figures are based on the mapping of point records from a 20-
year period (2000-2020), obtained from state governments, museums, and CSIRO. The EOO was
calculated using a minimum convex hull, and the AOO calculated using a 2x2 km grid cell
method, based on the IUCN Red List Guidelines 2014 (IUCN 2019). The AOO is likely significantly
under-estimated due to limited sampling across the occupied range (Woinarski et al. 2014).

The data presented above demonstrate the subspecies is not eligible for listing under this
criterion as the EOO is > 20,000 km? and the AOO is > 2,000 km?2.
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Criterion 3 Population size and decline

(a)

(b)

Vulnerable
Limited
Estimated number of mature individuals <10,000

AND either (C1) or (C2) is true

C1.

C2.

Substantial rate

10% in 10 years or
3 generations

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

(whichever is
longer)

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:

(i) Number of mature individuals <1.000
in each subpopulation !
(i) % of mature individuals in one

)
subpopulation = 100%

Extreme fluctuations in the number
of mature individuals

Criterion 3 evidence
Eligible under Criterion 3

Not eligible

The estimated population size is > 10,000 mature individuals. The data presented above
demonstrates that the koala is not eligible for listing under this criterion.
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Criterion 4 Number of mature individuals

Vulnerable
Low

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

D2.1 Only applies to the Vulnerable

category .
. D2. Typically: area of
Restricted area of occupancy or number occupancy < 20 km? or

of locations vyith a plausi.ble futu.re. threat number of locations
that could drive the species to critically <t

endangered or Extinct in a very short

time

1 The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding Criterion
4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such, a species cannot
currently be listed under the EPBC Act under Criterion D2 only. However, assessments may include information relevant to
D2. This information will not be considered by the Committee in making its recommendation of the species’ eligibility for
listing under the EPBC Act, but may assist other jurisdictions to adopt the assessment outcome under the common
assessment method.

Criterion 4 evidence
Eligible under Criterion 4

Not eligible

The data presented above demonstrates that the koala is not eligible for listing under this
criterion. The number of individuals is > 1,000 and the AOO is > 20 km?, and there are > 5
locations.

Criterion 5 Quantitative analysis

Vulnerable
Medium-term future

>250%in 10 yearsor3 = 20% in 20 years or

Indicating the probability of generations, 5 generations, AR
extinction in the wild to be: whichever is longer whichever is longer 2 10% in 100 years
(100 years max.) (100 years max.)

Criterion 5 evidence
Eligible under Criterion 5 for listing as Insufficient data

Insufficient data to determine eligibility

Population viability analysis has not been undertaken. Therefore, there is insufficient
information to determine the eligibility of the species for listing in any category under this
criterion.
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Adequacy of survey
The survey and modelling effort has been considered adequate and there is sufficient scientific
evidence to support the assessment.

Public consultation
Notice of the proposed amendment and a consultation document was made available for public
comment for 30 business days between 18 May 2021 and 30 July 2021.

Listing and Recovery Plan Recommendations
The Threatened Species Scientific Committee recommends:

(i) that the list referred to in section 178 of the EPBC Act be amended by transferring
Phascolarctos cinereus from the Vulnerable category to the Endangered category.

(ii) that there should be a recovery plan for this species.
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Attachment B: Experts consulted with during the preparation

of the Conservation Advice

Note: A National koala monitoring workshop was held February 1-2, 2021. Koala experts
provided direct input to the Conservation Advice during this workshop. The workshop
participants are included in the list of experts consulted with alongside other experts who
provided additional advice.

Name

Organisation/Affiliation

Adam Leavesley

ACT Parks and Conservation

Adam Roff

NSW Department of Planning, Industry and Environment

Allen Mcllwee

NSW Department of Planning, Industry and Environment

Andrew Hoskins

CSIRO

Anthony Contarino

QLD Department of Environment and Science

Ben Moore Western Sydney University

Bill Ellis University of Queensland

Billie Roberts NSW Department of Planning, Industry and Environment
Brad Law NSW Department of Primary Industries

Bronte Kulp

QLD Department of Environment and Science

Carsten Kuelheim

Michigan Technological University, USA (formerly at: Australian
National university)

Cassie Thompson

NSW Natural Resources Commission

Catherine George

QLD Department of Environment and Science

Chris Meakin

Commonwealth Department of Agriculture, Water and the
Environment

Sue Fyfe

Commonwealth Department of Agriculture, Water and the
Environment

Claire Runge

University of Queensland

Christine Hosking

The University of Queensland

Cristina Vicente

SA Department for Environment and Water
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Damian Higgins

University of Sydney

Dan Lunney

NSW Department of Planning, Industry and Environment

Danielle Stocks

NSW Department of Planning, Industry and Environment

David Ramsey

Vic Department of Environment, Land, Water and Planning

David Westcott

CSIRO

Debbie Saunders

Wildlife Drones

Desley Whisson Deakin University

Emma Vic Department of Environment, Land, Water and Planning
Hickingbotham

Enhua Lee NSW Department of Planning, Industry and Environment

Grant Hamilton

Queensland University of Technology

Harriet Preece

QLD Department of Environment and Science

Helen Murphy CSIRO
Helene Marsh Threatened Species Scientific Committee
Ian Sandford QLD Department of Environment and Science

Ivan Lawler

Commonwealth Department of Agriculture, Water and the
Environment

Jane DeGabriel

NSW Department of Planning, Industry and Environment

Jacob Tangey

QLD Department of Environment and Science

Jennie Mallela

Commonwealth Department of Agriculture, Water and the
Environment

Jim Adams

National Landcare Network

John Turbill

NSW Department of Planning, Industry and Environment

Jonathan Rhodes

University of Queensland

Julie Anorov

Commonwealth Department of Agriculture, Water and the
Environment
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Kaitlyn Close

QLD Department of Environment and Science

Kara Youngentob

Australian National University

Karen Ford Australian National University

Karl Hillyard SA Department for Environment and Water

Kath Handasyde University of Melbourne

Katherine Belov University of Sydney

Kellie Leigh Science for Wildlife

Kyle Debets QLD Department of Environment and Science

Kylie Madden NSW Department of Planning, Industry and Environment
Lachlan Wilmott NSW Department of Planning, Industry and Environment

Laine Edwards

Commonwealth Department of Agriculture, Water and the
Environment

Laura Griffiths

Commonwealth Department of Agriculture, Water and the
Environment

Lauren Smith

Commonwealth Department of Agriculture, Water and the
Environment

Lily Sekuljica

NSW Department of Planning, Industry and Environment

Linda Neaves

Australian National University

Lynne McCarthy Commonwealth Department of Agriculture, Water and the
Environment

Manda Page QLD Department of Environment and Science

Mark Eldridge Australian Museum

Mathew Crowther University of Sydney

Michelle Hutchins Commonwealth Department of Agriculture, Water and the
Environment

Mike Roache NSW Department of Planning, Industry and Environment

Nerilie Abram

Australian National University
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Nicholas Connor

NSW Department of Planning, Industry and Environment

Nicole Gallahar NSW Department of Planning, Industry and Environment

Olivia Woosnam OWAD Environment

Peter Latch Commonwealth Department of Agriculture, Water and the
Environment

Peter Menkhorst Vic Department of Environment, Land, Water and Planning

Renae Hockey NSW Department of Planning, Industry and Environment

Renee Brawata

ACT Government, Environment, Planning and Sustainable
Development

Richard Davies

NSW Department of Planning, Industry and Environment

Rod Pietsch
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Attachment C: Additional Sources of Information Provided
during the Public Consultation

Note: Additional sources of information provided during the public consultation process, that
are not referred to in the Conservation Advice, are detailed here. Each has been considered with
respect to finalising the Committee’s recommendation and whether it materially affected the
outcome or the recommended conservation actions. The inclusion of a source here does not
necessarily indicate that the Committee agrees with its conclusion(s).

Biolink (2017). Koala Habitat & Population Assessment: Lismore Local Government Area (part). Final
report to Lismore City Council. Biolink Ecological Consultants, Uki NSW.

Biolink (2019) The Kiwarrak and Khappinghat ARKS: Aspects of the distribution and abundance of
koalas. Final report to mid Coast Council. Biolink Ecological Consultants, UKI NSW.

Biolink (2020) A review of the conservation status of the NSW populations of the koala
(Phascolarctos cinereus) leading up to and including part of the 2019/20 fire event.

Biolink (2020) A review of the conservation status of the QLD population of the koala (Phascolarctos
cinereus) leading up to and including the 2019 fire events. Available at:
file:///C:/Users/A27456 /Downloads/A%20Review%200f%20the%20Conservation%20Stat
us%200f%20QLD%20Koalas.pdf

Biolink 2020 Burleigh Ridge koala survey data analysis & Population Viability Analysis. Final Report
to City of Gold Coast May 2020. Revised August 2020

Biolink Pty Ltd (2020). Quantifying the impacts of bushfire on populations of wild koalas
(Phascolarctos cinereus): Insights from the 2019/20 fire season. Final report to WWEF-
Australia. Available at:
https://www.wwf.org.au/ArticleDocuments /353 /Quantifying%20the%20impacts%200f%2
Obushfire%200n%20koalas,%20insights%20from%20the%202019%202020%20fire%20se
ason%20Report 1Septv3.pdf.aspx?OverrideExpiry=Y
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factsheets/rti18-19005.pdf.
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9%20habitat%20in%20New%20South%20Wales%20-%20Report%203.pdf
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Conservation Advice

Tyto novaehollandiae kimberli

masked owl (northern)

Conservation Status

Tyto novaehollandiae kimberli (masked owl (northern)) is listed as Vulnerable under the
Environment Protection and Biodiversity Conservation Act 1999 (Cwlth) (EPBC Act). The
species is eligible for listing as Vulnerable as, prior to the commencement of the EPBC Act, it
was listed as Vulnerable under Schedule 1 of the Endangered Species Protection Act 1992
(Cwith).

The Action Plan for Australian Birds 2010 (Garnett et al., 2011) list the masked owl (northern) as
Vulnerable. The main factors that the Action Plan for Australian Birds 2010 identifies as making
the subspecies as eligible for listing in the Vulnerable category are a limited number of mature
individuals (approximately 3000), a suspected continuing decline in population size and a
geographic distribution that may be precarious for the survival of the species (Garnett et al.,
2011).

Description

The masked owl (northern) is a large owl with a prominent heart-shaped facial disc and plumage
that is highly patterned by speckling and is generally darker on the back and paler below
(Woinarski, 2004). The northern subspecies and the Tiwi Islands subspecies (T. n. melvillensis)
of masked owl are smaller than other Australian subspecies (Woinarski, 2004), including the
nominate subspecies (T. n. novaehollandiae) which can reach lengths of up to 41 cm and 50 cm
with wings spans of up to 110 cm and 128 cm (male and female sizes respectively) (Higgins &
Peter, 2002). Compared to other species of Tyto owls in northern Australia, such as the barn owl
(T. alba), masked owls have conspicuously well feathered legs and large, strong claws and feet
(Higgins & Peter, 2002).

Distribution

The distribution of the masked owl (northern) is very poorly known (Woinarski 2004). Three
subpopulations have been suggested: Kimberley, Northern Territory and Cape York
(Garnett et al., 2011).

The few records that are available from the Kimberley region of Western Australia show the
masked owl (northern) to occur from Yampi Sound north-east to Cambridge Gulf, including
Windjana Gorge and Augustus Island (Barrett et al., 2003; Johnstone & Storr, 1998; Mees,
1964). There are also historical records from near Broome (Crossman, 1910).

In the Top End of the Northern Territory, the species occurs from the Cobourg Peninsula down
to Katherine and Jasper Gorge (Victoria River area), and to the east at McArthur River. There
are also records from Dead Dog Waterhole (Barkly Tableland) and the Tanami Desert (Barrett et
al., 2003; Blakers et al., 1984; Goodfellow, 2001; Higgins, 1999; Mees, 1964).

In Queensland, there are historical records from the Normanton region, and from Pascoe,
Archer, Chester and Watson Rivers on Cape York Peninsula (Higgins, 1999; Mees, 1964, Storr,
1984). The owl occurs along the southern rim of the Gulf of Carpentaria, Cape York Peninsula

Tyto novaehollandiae kimberli (masked owl (northern)) conservation advice
Page 1 of 3



and south to Atherton Tablelands and the Einasleigh-Burdekin divide (Garnett et al., 2011).
There is some confusion about where the Queensland southern limit of the subspecies is, with
authorities suggesting Mackay (Mees, 1964) or Coomooboolaroo Station (west of
Rockhampton) (Woinarski, 2004).

Threats

The reason for the decline and low density of masked owls in northern Australia is unclear. The
subspecies has undoubtedly been affected by broad-scale changes to the environment of
northern Australia caused by altered fire regimes, grazing by livestock and feral animals, and the
invasion of native woodlands by exotic plants, particularly introduced pasture grasses
(Woinarski, 2004). However, the most likely cause of declines is a shortage of food, as small
and medium-sized native mammals are becoming increasingly uncommon across much of
northern Australia (Pardon et al., 2003; Sattler & Creighton, 2002; Winter & Allison, 1980;
Woinarski et al., 2001; Woinarski et al., 2010).

The current regime of more intense, frequent and extensive fires may also reduce the availability
of the large trees and hollows (Williams et al., 1999) required for nesting. One study in tall
eucalypt forests and woodlands near Darwin (Pittman, 2003) found that the populations of
common brushtail possums (Trichosurus vulpecula) and black-footed tree-rats (Mesembriomys
gouldii) were nearing a carrying capacity imposed by hollow availability, and possums were
found to monopolise hollows in woodland fragments at the expense of other species.

Other potential threats include competition with other large owls (Schodde & Mason, 1980) and
the increasing spread and pace of development in the Darwin and Daly River areas of the
Northern Territory, which could be reducing the extent of suitable habitat for the subspecies
(Woinarski, 2004).

Conservation Actions

Conservation and management actions

e Implement an appropriate fire management regime for preventing the loss of large,
hollow-bearing trees, and which promotes the density of prey (native mammals).
¢ Reduce the impacts from feral animals and weeds at a landscape scale.

Survey and monitoring priorities

e Assess the subspecies’ population size and distribution.
e Design and implement a monitoring program to assess population trends at key sites.

Information and research priorities

¢ Identify the habitat requirements of the subspecies.

e Assess population trends in response to fire management and weed and feral species
control programs.

¢ Identify the causes for the decline in the masked owl’'s main prey species.

¢ Examine impacts of fragmentation on the subspecies and use the resulting knowledge
to develop guidelines for habitat protection and corridor configuration in landscapes
subject to increasingly intensive development.
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and included this species in the Critically Endangered category,
effective from 04/07/2019.

Conservation Advice

Cophixalus mcdonaldi

(Mount Elliot Nursery Frog)

Taxonomy
Conventionally accepted as Cophixalus mcdonaldi (Zweifel 1985).
Summary of assessment

Conservation status
Critically Endangered: Criterion 2 B1 (a),(b)(i,ii,iii,v)

The highest category for which Cophixalus mcdonaldi is eligible to be listed is Critically
Endangered.

Cophixalus mcdonaldi has been found to be eligible for listing under the following categories:
Criterion 2: B1 (a),(b)(i,ii,iii,v): Critically Endangered

Cophixalus mcdonaldi has been found to be eligible for listing under the Critically Endangered
category.

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 new information provided to the Committee to list Cophixalus
mcdonaldi.

Public consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 30 business days between 7 September 2018 and 22 October 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 Mount Elliot Nursery Frog is smooth and pale to dark brown above with scattered darker
markings, which typically include a dark streak above each arm, an obscure interorbital bar, dark
canthal and temporal streaks and dark facial markings. It is smooth and pale underneath with
dark stippling and mottling and the discs of the fingers and toes are well developed (Cogger
2014). Males are up to 23 mm snout-to-vent length (SVL) in size and females up to 26 mm SVL
(Zweifel 1985). The male call is a short trill that differs from all other Australian Cophixalus
species (Hoskin 2004).
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The eggs of microhylids are relatively large and are laid in very moist soil. The tadpole develops
inside the egg and when it has completed metamorphosis it hatches from the egg as a fully
formed froglet (Zweifel 1985). One gravid female Mount Elliot Nursery Frog was found to contain
17 eggs (Anstis 2017).

Distribution

The Mount Elliot Nursery Frog is found only on Mount Elliot, south-east of Townsville (Zweifel
1985; Hoskin 2004; Williams 2007). Mount Elliot is the highest mountain in the region, located in
the Bowling Green National Park and is relatively undisturbed. The Mount Elliot Nursery Frog
has only been recorded in areas from 900 m and above (Hoskin 2004). The population occurs
just outside the Wet Tropics biogeographic region of northern Queensland.

Relevant Biology/Ecology

Very little is known of the specific biology of the Mount Elliot Nursery Frog. The species is most
closely related to C. neglectus (Williams 2007) and like C. neglectus and C. concinnus, itis a
high altitude rainforest-restricted species (Shoo & Williams 2004). Frogs have been found during
the day sheltered in fallen palm fronds and beneath rocks, with the males emerging to call in the
late afternoon (Hoskin 2004). Males concentrate around rocky creek margins and call from the
ground level, or close to it (Hoskin 2004). Individuals have also been found in rotted tree
stumps, under flat rocks and in rock cracks, with a clutch of up to eight eggs located inside a
small hole (2 cm in diameter) in a solid rock face (Williams et al. 1993).

The microhylids of the Australian Wet Tropics differ from most other frog species in that they are
terrestrial breeders and do not need surface water to breed. They require high levels of soil and
litter moisture to prevent dessication of the eggs during development (Williams 2007). One
parent (usually the male) will generally attend to the eggs until hatching occurs (Felton et al.
2006; Hoskin 2004; Williams 2007). The embryo develops directly in the egg and then hatches
out as a tiny froglet. The eggs are large relative to other frog species and clutch sizes are small
(Hoskin 2004).

The generation length of the Mount Elliot Nursery Frog is unknown, but is estimated to be 10
years, based on the known ages of breeding males being between 4-14 years for Cophixalus
ornatus (Ornate Nursery Frog) (Felton et al. 2006).

Threats

Threats to the Mount Elliot Nursery Frog include climate change, habitat degradation and
introduced species. The table below lists the threats impacting the species in approximate order
of severity of risk, based on available evidence.

Number | Threat factor | Threat status | Evidence base
1.0 Climate change
1.1 Temperature Known potential | The Mount Elliot Nursery Frog is found only at
increase, high altitude on a single mountain top in
extreme northern Queensland. Distribution modelling
weather for congeneric species suggests it could lose a
events e.g. substantial proportion of its available habitat
cyclones, due to climate change (Williams et al. 2003;
droughts Meynecke 2004; Shoo 2005; Williams & Hilbert
2006).
Climate change modelling carried out by
Williams and Hilbert (2006) suggests that five
Cophixalus species would lose more than 50
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percent of their core habitat with a 1 °C
increase in temperature. However an increase
by 3 - 5°C is predicted to be more likely in the
next 50 years.

Changes in hydrology and other effects of
climate change (e.g. reduction in food supply)
may also alter the susceptibility of frogs to
disease, but these impacts are likely to be
variable among species and sites (DoEE
2016).

2.0 Habitat loss and degradation
2.1 Clearing, Known potential | Feral pigs are responsible for habitat damage
trampling, and potentially cause adult frog mortality
fragmentation, (Richards et al. 1993).
altered
hydrology
3.0 Invasive species
3.1 Yellow Crazy Known potential | Yellow crazy ants spray formic acid to subdue
Ants prey, which causes burns and irritates the skin
(Anoplolepis and eyes of animals. They can have severe
gracilipes) impacts on a range of ecological processes
and lead to significant loss of biodiversity.
Yellow crazy ants were detected within the
World Heritage Area and Little Mulgrave
National Park in 2012 and now cover up to 61
ha (WTMA 2016) within these protected areas.
In December 2013 yellow crazy ants were also
detected in the Kuranda area (WTMA 2016).
4.0 Disease
4.1 Amphibian Known current Chytridiomycaosis is an infectious disease
chytrid fungus caused by the amphibian chytrid fungus

(Batrachochytrium dendrobatidis) that affects
amphibians worldwide, causing mass die-offs
and some species extinctions (DoEE 2016).
However, the prevalence of chytrid is
extremely low in Australian microhylids
(Hauselberger & Alford 2012).
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How judged by the Committee in relation to the EPBC Act Criteria and Requlations

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 Al to A4

Vulnerable

Substantial reduction
Al 2 90% 270% 2 50%
A2, A3, A4 2 80% 2 50% 2 30%

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

(@) direct observation [except A3]

A2 Population reduction observed, estimated, inferred (b)  an index of abundance appropriate to
or suspected in the past where the causes of the the taxon
reduction may not have ceased OR may not be based o
understood OR may not be reversible. on any (c) adecline in area of occupancy, extent
A3 Population reduction, projected or suspected to be > of the of occurrence and/or quality of habitat
met in the future (up to a maximum of 100 years) [(a) followin . o
cannot be used for A3)\ (d) actual or potential levels of exploitation

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.

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

Evidence:
Insufficient data to determine eligibility
Given that the generation length of the Mount Elliot Nursery Frog is estimated to be

approximately 10 years, the appropriate time scale for this criterion is likely to be 30 years.
There are no data available to evaluate the population trend over any three generation period.

The species may experience natural fluctuations in number due to seasonal and climatic
variation and there is insufficient information to conclude whether or not the observed changes
in population size are a result of natural fluctuations. The available data does not allow a
quantitative estimate of decline, therefore the Committee considers that there is insufficient
information to determine the eligibility of the species for listing in any category under this
criterion.

Criterion 2. Geographic distribution as indicators for either extent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EOO) < 100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) <10 km? < 500 km? < 2,000 km?
AND at least 2 of the following 3 conditions indicating distribution is precarious for survival:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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
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(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 B1 (a),(b)(i,ii,iii,v) for listing as Critically Endangered

The calculated extent of occurrence (EOQ) is 14 km?, and the area of occupancy (AOOQO) is

12 km? (unpublished data DoEE 2017). These figures are based on the mapping of point
records from post-1997 (20 year timeframe), compiled from state and Commonwealth agencies
along with museums, research institutions and non-government organisations. The EOO was
calculated using a minimum convex hull, and the AOO calculated using a 2x2 km grid cell
method, based on the IUCN Red List Guidelines 2014. The EOO meets the threshold for listing
as Critically Endangered under subcriterion B1 and the AOO meets the threshold for listing as
Endangered under subcriterion B2.

There is a single population on Mt Ellliot in northern Queensland (Zweifel 1985; Hoskin 2004)
where climate change would be expected to have major impacts.

A continuing decline in area of occupancy and area, extent and/or quality of habitat, and
therefore number of mature individuals, may be inferred based on climate change (Shoo 2005;
Williams et al. 2003; Williams and Hilbert 2006). Species that are both geographically restricted
and patchily distributed, such as C. mcdonaldi, are at a high risk of extinction, as local stochastic
events may affect the entire population (Williams 2007).

The Committee considers that the species’ extent of occurrence is very restricted, the area of
occupancy is restricted and the geographic distribution is precarious for the survival of the
species because it occurs at only one location and a decline in area of occupancy and area,
extent and/or quality of habitat and number of mature individuals has been inferred. Therefore,
the species has met the relevant elements of Criterion 2 to make it eligible for listing as Critically
Endangered.

Criterion 3. Population size and decline

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 Very high rate High rate Substantial rate
continuing decline of at least (up to 25%in 3yearsorl | 20%in 5 years or 2 10%in 10 years or 3
a max. of 100 years in future) generation generation generations
(whichever is longer) (whichever is (whichever is
longer) 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:
(i) Number of mature individuals in <50 < 250 < 1,000
@ each subpopulation
a
(ii) % of mature .|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number
of mature individuals
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Evidence:

Insufficient data to determine eligibility

There are no data available to assess population size. Therefore, there are insufficient data to
demonstrate if the species is eligible for listing under Criterion 3.

Criterion 4. Number of mature individuals

Vulnerable
Low
(Medium-term future)!

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

D2! Only applies to the Vulnerable category
Restricted area of occupancy or

number of locations with a plausible

future threat that could drive the

species to critically endangered or

Extinct in a very short time

D2. Typically: area of
= = occupancy < 20 km2 or
number of locations < 5

1 The IUCN Red List Criterion D allows for species to be listed as Vulnerable under Criterion D2. The corresponding
Criterion 4 in the EPBC Regulations does not currently include the provision for listing a species under D2. As such,

a species cannot currently be listed under the EPBC Act under Criterion D2 only. However, assessments that
demonstrate eligibility for listing under other criteria may include information relevant to D2. This information will not
be considered by the Committee in making its assessment of the species’ eligibility for listing under the EPBC Act, but
may assist other jurisdictions to adopt the assessment outcome under the common assessment method.

Evidence:

Insufficient data to determine eligibility

There are no data available to assess population size. Therefore, there are insufficient data to
demonstrate if the species is eligible for listing under Criterion 4.

Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 years or 220% in 20 years or

Indicating the probability of extinction in 3 generations, 5 generations, = AT
the wild to be: whichever is longer  whichever is longer ~ 0¥ IR 10T yeens
(100 years max.) (100 years max.)
Evidence:

Insufficient data to determine eligibility

Population viability analysis has not been undertaken. Therefore, there are insufficient data to
demonstrate if the species is eligible for listing under Criterion 5.
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Conservation Actions

Recovery Plan

A recovery plan is not recommended because the Mount Elliot Nursery Frog is located in a small
area in a single jurisdiction and the Conservation Advice sufficiently outlines the priority research
and conservation actions needed to support the recovery of this species.

Conservation and Management priorities

Habitat loss and disturbance

¢ Implement a program ensuring suitable habitat is maintained in areas currently
supporting populations of the Mount Elliot Nursery Frog and investigate options for
enhancing the resilience of the species’ current habitat to climate change.

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

e Reduce the impacts of habitat destruction by feral pigs on existing populations by using
fencing (where feasible) and reducing pig numbers.

e Control yellow crazy ants by baiting at critical stages of the ants’ life cycle.

Disease

¢ Minimise the spread of the amphibian chytrid fungus by implementing suitable hygiene
protocols (Murray 2011) to protect priority populations as described in the Threat
abatement plan for infection of amphibians with chytrid fungus resulting in
chytridiomycosis (Department of the Environment and Energy 2016).

¢ Provide disease identification and prevention protocols (methods of handling, diagnostic
keys, etc.) to researchers and land managers for use in the field.

Stakeholder Engagement

e Collaborate with land managers bordering (outside of) the Wet Tropics World Heritage
Area to protect and manage rainforest areas where the species occurs, or which contain
potential habitat for the species, from threats due to disease and invasive species.

¢ Interested nature conservation, land management and land holder groups could be
engaged in conservation management activities, such as survey and monitoring, but
should be made aware of the need to follow correct field practices and hygiene protocols
to mitigate the risks of trampling and disease transmission. If necessary, use workshops
to aid stakeholders in developing the skills and knowledge required to manage threats to
this species while undertaking these activities.

¢ Inform the public about the status and recovery efforts for the species, e.g. by providing
information to visitors to the Wet Tropics World Heritage Area and publicising the
species through the media.

Survey and Monitoring priorities

e More precisely assess the population size, distribution and ecological requirements of
the Mount Elliot Nursery Frog.

¢ Design and implement a monitoring program for the Mount Elliot Nursery Frog.

Information and research priorities

e Improve knowledge of the reproductive biology, age structure and growth rates of the
Mount Elliot Nursery Frog.
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¢ Improve knowledge of the thermal tolerance limits of the Mount Elliot Nursery Frog and
assess its possible response to future climate scenarios.

e Improve understanding of how climate change will likely impact on the Mount Elliot
Nursery Frog due to altered temperatures, rainfall, environmental stressors and disease
virulence.

e Improve understanding of husbandry methods for the species.

e Investigate the development of a strategic assisted colonisation (or translocation)
strategy in response to the threat of climate change. The strategy should include
consideration of the benefits and risks of undertaking a coordinated series of
translocations of Cophixalus species to mountain tops further south as increased
temperatures impact on their survival and reproductive success.

e Improve understanding of the impacts of feral pigs and yellow crazy ants on the Mount
Elliot Nursery Frog.

Recommendations

® 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:
Cophixalus mcdonaldi

(ii) The Committee recommends that there not be a recovery plan for this species.

Threatened Species Scientific Committee

26/02/2019
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Northern Quoll (Dasyurus hallucatus)

Act)
12 April 2005

1. Scientific name, common name (where appropriate),
major taxon group

Dasyurus hallucatus (Northern Quoll)

2. Description

The Northern Quoll is the smallest of the four Australian quoll species. It has reddish brown fur, with its underside cream, white spots on
its back and rump with the tail unspotted, and a pointy snout. The Northern Quoll is a solitary carnivorous marsupial that makes its dens in
rock crevices, tree holes or occasionally termite mounds, and is predominantly nocturnal. Northern Quolls can weigh up to 1.2kg, with the
males being larger than the females. They breed only once in the middle of the year with an average litter size of seven, the pups being
born in the dry season. Northern Quolls have short life spans, with males living to approximately 1 year and the oldest recorded female in
the wild being three years of age. In savanna landscapes, females maintain territories of about 35 hectares, with males estimated to range
over 150 hectares. Northern Quolls consume a wide range of prey including beetles, grasshoppers, spiders, scorpions and centipedes. They
also eat fruit, nectar, and are known to feed on carrion and human refuse. Northern Quolls hunt a wide variety of vertebrates including the
Northern Brown Bandicoot, the Common Brushtail Possum, rats, Sugar Gliders, insectivorous bats, quails, bird eggs, snakes and frogs.
Frogs are eaten regularly in the wet season with a least seven species taken, including large native frogs such as the Green Tree Frog,

Litoria caerulea, and the Giant Frog, Cyclorana australis. As Cane Toads have moved into the Northern Quoll's range, they have also been
added to the diet of the Northern Quoll.

3. National context

Historically, the Northern Quoll was common across northern Australia occurring almost continuously from the Pilbara, Western Australia
to near Brisbane, Queensland. The species' preferred habitat consists of rocky escarpment, open forest and open woodland. A 75%
reduction in the Northern Quoll's range between 1900-1990 has been suggested such that, during this time, the Northern Quoll has been
reduced to six major geographical centres: Drummond Range, central Queensland; wet tropics Northern Queensland; northern Cape York
Peninsula; northern and western Top End, Northern Territory; north Kimberley and Pilbara, Western Australia (Braithwaite and Griffiths
1994). The Northern Quoll is absent from Bathurst and Melville Islands but present on other smaller islands.

The Northern Quoll is listed as Vulnerable under the Territory Parks and Wildlife Conservation Act (Northern Territory). It is not listed

under threatened species legislation in the States of New South Wales, Queensland or Western Australia.

EPBC Act criteria.

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.



The Northern Quoll has undergone a substantial reduction in numbers and it is considered that this decline is likely to continue in the
immediate future. There may be a number of factors that have contributed to the current status of the Northern Quoll, including changes in
vegetation structure, fire frequency, and the introduction of exotic herbivores. Key threats to Northern Quoll populations are considered to
be more extensive and frequent fires in northern Australia; predation following fire; and more recently poisoning by the Cane Toad, Bufo

marinus.

A range of recent ecological studies have suggested that the Northern Quoll is vulnerable to extensive frequent fires now characteristic of
much of the species' north Australian range. In a detailed radio-tracking study undertaken before the arrival of Cane Toads, it was reported
that the main cause of Northern Quoll mortality at Kapalga, Kakadu National Park, was predation in the period following extensive fire
(Oakwood 2000).

Northern Quolls are known to mouth Cane Toads causing the release of poison from the Cane Toad's parotoid glands (the swellings on
each shoulder behind the eardrum). The poison is then ingested with the symptoms of death including bright red lips and or gums and can
also include a red roof of mouth or bright red nose and nose bleeds, red ears, bleeding from the ears, a red eye, red skin pouch, bright

purple teats and faeces around the anus (Oakwood 2003).

Based on analyses of distributional records, one study considered that there had been a 75% reduction in the range of the Northern Quoll
over the period 1900-1990 and that the species' distribution had contracted to six major centres: Drummond Range area, central

Kimberley; and Pilbara, Western Australia (Braithwaite and Griffiths 1994).

There are no historical data on abundance. Information on the current status of the Northern Quoll derives from anecdotal reports from
Queensland including Cape York Peninsula, recent field research in Kakadu National Park, Northern Territory, and anecdotal reports and

estimates of the likely impact of colonising Cane Toads in Western Australia.

Queensland

It is known that Cane Toads colonised Cape York between the mid 1980s to the mid 1990s with subsequent crashes in Northern Quoll
populations. During 1994-95, the disappearance of Northern Quolls was reported at two monitored sites in northern Cape York Peninsula
within three months of the arrival of Cane Toads, with no subsequent population return observed (Burnett 1997). Northern Quolls had

previously been common at both these sites.

In northern Queensland populations of Northern Quoll are known to have survived for over fifty years in areas invaded by Cane Toads.
Northern Quolls are still present in localised pockets, such as Cape Cleveland/Mt Elliott and Mareeba, in which Cane Toads have occurred
for many years and it has been observed that such populations occur in small, high altitude areas associated with extremely rocky habitats.
Northern Quolls are also thought to co-exist with reasonably high local densities of Cane Toads in several coastal sites in north
Queensland. There is limited quantitative data on the extent and density of the remaining populations or the precise factors that have led to

the survival of these remnant populations following Cane Toad invasion.

While Northern Quolls are still present in a number of localised areas in Queensland in which Cane Toads have been present for many
years, and other factors may have contributed to the species decline in Queensland, including loss of habitat and predation following fire,
they do not appear, to date, to be recolonising their former locations. There is no evidence that a recovery is occurring in these populations,
or is likely to occur, following Cane Toad invasion, nor is their any information on the viability of these remnant populations. In particular,

Northern Quoll appear not to have recovered in savannah areas, west of the eastern escarpment and in Cape York Peninsula.

Northern Territory

One study reported a major decline in the Northern Quoll over the period 1986-1999 at Kapalga within Kakadu National Park, Northern
Territory (Woinarski er al. 2001). More recent studies in Kakadu National Park have demonstrated that local extinction of Northern Quolls

is occurring following Cane Toad invasion.

Across a broad region of the south of Kakadu National Park, trapping success for Northern Quolls at 77 monitored sites was compared
immediately before and after arrival of Cane Toads including 33 sites that had not yet been invaded by Cane Toads which was trapped over
the same period. In the Cane Toad invaded sites there was a highly significant decline in the abundance of Northern Quolls, but no decline

observed in the control sites (Watson and Woinarski 2003).



Over much the same period, another study systematically trapped and radio-tracked individual Northern Quolls around the Mary River
district of Kakadu National Park, reporting local extinction of Northern Quolls within twelve months of the arrival of Cane Toads, and
demonstrating large scale mortality of Northern Quolls directly attributable to poisoning by Cane Toads. 31% of recorded deaths appeared
to have been caused by Cane Toad poisoning, there being no evidence of disease, heavy parasite infestation, or any other obvious changes

at the site that could be responsible for the rapid decline (Oakwood 2004).

Comparable results have now been reported following the more recent (December 2003) arrival of Cane Toads in the East Alligator
district, in the north of Kakadu National Park, (Oakwood 2004), where Northern Quoll numbers declined from 45 individuals in the wet
season of 2002-03 to four individuals in March 2004 (i.e. within 3 months of Cane Toads arriving). Extensive trapping (4000 trap nights at
56 widely dispersed sites) in sandstone uplands (i.e. prime quoll habitat) in the south of Kakadu in February 2003 (about two years after

the invasion of Cane Toads) resulted in no Northern Quolls being found (Watson and Woinarski 2004).

It has been estimated that the population of Northern Quolls in Kakadu National Park prior to the arrival of the Cane Toad was
approximately 80 000 individuals and that this population had probably declined by approximately 20% by the time Cane Toads had
colonised approximately 20% of Kakadu National Park. It is expected that similar declines will occur in remaining Northern Quoll

populations in the Northern Territory as the Cane Toad invades their habitat.

Western Australia

In Western Australia. the Northern Quoll is restricted to the Pilbara and Kimberley regions. Between 1900-1990, Northern Quolls had

apparently disappeared from the south east and south west Kimberley region and had undergone a substantial decline in the Pilbara.

In the Pilbara region, the species distribution is now considered to be fragmented and mostly confined to the larger conservation reserves
as well as to the Burrup Peninsula. Populations are considered to have been declining since the mid 1980s with the precise causes
unknown. Surveys in the Kimberley in the 1970s showed that the Northern Quoll was widespread there. More recent surveys, undertaken
during 2003 and early 2004, confirmed that the Northern Quoll was still numerous in the high rainfall coastal habitat of the west
Kimberley. However, populations in the more arid east Kimberley region have apparently undergone a dramatic decline over the past 30
years. The reasons for these declines are also uncertain although it is considered that altered fire regimes and the impact of cattle (both

feral and managed) on the landscape may have played an important role.

Currently, Cane Toads are absent from Western Australia and therefore have not contributed to a decline in numbers from the western part
of the species' range. Other factors operating may include the impact of predation following increasing fire frequency and intensity. These
factors are not well documented and the degree of decline is unknown. Ecoclimatic modelling has estimated that the Cane Toad will
colonise the remainder of the Northern Quolls mainland range in Western Australia and it is predicted that this will occur within the next
10-20 years (Sutherst ef al. 1995). While some populations in the west Kimberley may survive, as parts of this area may not be suitable for
Cane Toads, the fate of the Northern Quoll is considered precarious in Western Australia as the Cane Toad will invade its habitat within the

next few years.

Oftshore Islands

The Northern Quoll is absent from Bathurst and Melville Islands but occurs on other smaller islands in the Northern Territory (Vanderlin,
Marchinbar, Inglis, Groote and North-east) and has also been translocated to Astell and Pobasso islands. In Western Australia, the
Northern Quoll is known from Augustus, Bigge, Boongaree, Caffarelli, Carlia, Dolphin, Hidden, Koolan, Sir Frederick, Uwins, and
Wollaston islands. It is likely that the Cane Toad, which tolerates high levels of salinity, will colonise some offshore islands, including

those closer to shore or with favourable tides, where Northern Quolls are known to occur.

Summary

Northern Quoll populations demonstrate a normal fluctuation in numbers involving a slight decline through the dry season. It is considered
that the Northern Quoll is likely to, and will continue to, decline over most of its mainland, and some of its island, range. Based on
population crashes during the 1990s in Cape York Peninsula and more recently from Kakadu National Park, and projecting a similar
decline as the Cane Toad advances across the remainder of the Quoll's range, and even allowing for the persistence of isolated pockets in
Queensland and in some offshore islands, this reduction has been estimated at about 95% of the range, and hence total species population,

covering the period 1980 to 2010.



Over the last 10 years, the population has almost entirely been lost from the north east Top End, Northern Territory; Cape York Peninsula;
and the Einasleigh Uplands of northern Queensland. These areas have been estimated to constitute approximately 30-40% of the Northern

Quoll's pre-toad distribution. The viability of these remnant populations in the wild is, at this stage, unknown.

Over the next 10 years, the rest of the mainland Top End population is expected to also disappear, along with much of the Kimberley
mainland population. These areas are estimated to constitute a further 30% of the species' pre-toad distribution. With the exception of some

of its island locations, an almost total Cane Toad colonisation of the Northern Quolls range is expected.

While the actual reduction in total individuals can not be directly calculated, it is clear that a considerable contraction in range has

occurred and that the loss of a number of populations has been observed in Queensland and in Kakadu National Park.

While Northern Quolls are still present in a number of localised areas in Queensland in which Cane Toads have been present for many
years, they do not appear, to date, to be recolonising their former locations and to date there is little evidence that any substantive recovery
has occurred following Cane Toad invasion. More recent experimental evidence from the Northern Territory supports anecdotal reports
from Cape York Peninsula and other areas of Queensland that Northern Quoll populations have been, and continue to be, severely affected

by the presence of Cane Toads.

Threats to the species continue to operate, including those that may have been instrumental in the background decline of the last fifty years
or more. Most noticeably however, are the catastrophic declines being observed as a result of the lethal ingestion of Cane Toad toxin. As
there is no known remedy, at this stage, to the advance of Cane Toads across the rest of the species range, the Northern Quoll can be
expected to continue to decline commensurate with the historical decline in Queensland, and recent population crashes in Cape York

Peninsula during the late 1980s to early 1990s and in Kakadu National Park over the last two years.

The Northern Quoll has undergone a substantial reduction in numbers, and is likely to continue to undergo in the immediate future, an
ongoing reduction in numbers. While determining the extent of the species historic decline is difficult due to limited baseline data, it is
conservatively estimated that the species past population size reduction is greater than 30%. It is considered that a number of island
populations will remain free from Cane Toad invasion but that even given this, the likely extent and rate of the species future decline is

predicted to be in the order of a further 30% as Cane Toads colonise the remainder of the species' mainland distribution.

conservation status of the Northern Quoll falls somewhere between the vulnerable and endangered categories. Due to the continuing and

present threat posed by Cane Toads, and the fact that over time this threat would also qualify the species for listing under Criterion 3, the

Therefore, the species is eligible for listing as endangered under this criterion.

Criterion 2 - Its geographic distribution is precarious for the
survival of the species and is very restricted, restricted or limited.

The Northern Quoll once occurred continuously across northern Australia, from the Pilbara, Western Australia, to near Brisbane,
Queensland. Over the last ten years the loss of populations from most of the north eastern Top End of the Northern Territory, Cape York
Peninsula and the Einasleigh Uplands of northern Queensland has been observed, constituting approximately 30-40% of the Northern

Quoll's distribution prior to the invasion of its habitat by the Cane Toad.

One study has estimated that a 75% reduction occurred in the Northern Quoll's range between 1900-1990 and that, during this period, the
Northern Quoll was reduced to six major geographical centres: Drummond Range, central Queensland; wet tropics Northern Queensland;
northern Cape York Peninsula; northern and western Top End Northern Territory; north Kimberley and Pilbara, Western Australia
(Braithwaite and Griffiths 1994).

The Northern Quoll is likely to continue to disappear over most of its mainland, and some of its island, range. Based on evidence from
Cape York Peninsula and more recently Kakadu National Park (and allowing for persistence in the existing pockets in Queensland and in

some offshore islands), this reduction is estimated at about 95% of the range (and hence total population) as it was in 1980, by about 2010.

The pre-toad mainland distribution of the Northern Quoll in the Northern Territory is estimated to be 249 207 km?. The species also occurs
on offshore island, notably on the two main islands of Groote and Marchinbar, which contribute a further distribution of 2 487 km?. By



1990 the species was considered to occupy approximately 87% of its former range (216 854 km?). Following invasion of the Cane Toad
the Northern Territory mainland distribution is estimated to have declined to 20% of the species' 1990 distribution by 2004 (i.e. 47 812
km?).

Over the next 10 years, it is likely that the rest of the mainland Top End population will also disappear, as will much of the Kimberley

mainland population, estimated to represent a further loss of approximately 30% of the species' pre-toad distribution.

A significant reduction in the species' range has already occurred, and is likely to continue. In addition the loss of a number of populations
has been observed and the species has been reduced to a number of disjunct locations across northern Australia. However, there is
insufficient quantitative data available to indicate that the geographic distribution of the Northern Quoll is precarious for the survival of the

species. Therefore, the species is not eligible for listing under this criterion.

Criterion 3 - The estimated total number of mature individuals is
limited to a particular degree and: (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.

Past anecdotal reports and more recent experimental field data suggest that the number of mature individuals will continue to decline. No
baseline data appears to exist for the species in Queensland and there are no historical data on the species' abundance. There are no direct
estimates on how limited the number of mature individuals is, or to what degree this number is continuing to decline. Conversely, there is
no data indicating how viable surviving populations in Queensland are and there has been no research to date verifying that any recovery

has, or is likely to occur.

The population of Northern Quolls in Kakadu National Park has been estimated to be in the order of 80 000 individuals, of which 20% is
thought to have been lost to date following the invasion of the Cane Toad. There are no figures on the size of the Western Australian

population or on those populations that are known to occur on offshore islands.

There is insufficient quantitative data available, at this stage, on the number of mature individuals and the geographic distribution of the
species is not considered to be precarious for the survival of the species. Therefore, the species is not eligible for listing under this

criterion.

Criterion 4 - The estimated total number of mature individuals is
extremely low, very low or low.

There is no quantitative data available against this criterion. Therefore, the species is not eligible for listing under this criterion

Criterion 5 - Probability of extinction in the wild

There is no quantitative data available against this criterion. Therefore, the species is not eligible for listing under this criterion.

5. Conclusion

Northern Quoll populations have been in decline for some time due to a number of factors. The invasion of Cane Toads throughout their
range has accelerated this decline to a rapid rate. Other threatening processes are considered to have been operating, and continue to

operate on the species, notably in the western part of the species range.

The response of Northern Quoll populations to colonising Cane Toads indicates that the species is likely to experience a very significant
decline in both range and abundance as Cane Toads continue to invade more of its habitat. It has been predicted that the Cane Toad will

colonise all of the Northern Quoll's natural range, with the exception of some island populations, within the next 10-20 years.



While remnant populations are known to survive in Queensland, where Cane Toads have been present for many years, there is no research
that indicates the viability of these populations in the wild in the longer term, or what conditions have led to their survival, or whether
similar conditions may exist either in the Northern Territory or in Western Australia. To date, there is no evidence indicating that a
recovery is occurring, or is likely to occur in populations in Queensland; or any evidence to suggest that Northern Quoll populations have,

or will, survive in Cane Toad invaded regions of the Northern Territory.

The Northern Quoll has experienced a substantial decline over the last ten years and it is expected that it will experience a very severe

decline over the next ten years as Cane Toads invade the remainder of its mainland habitat.

The species is eligible for listing as endangered under criterion 1.

6. Recommendation

o Dasyurus hallucatus (Northern Quoll)

Conservation Advice

Northern Quoll, Dasyurus hallucatus

The Northern Quoll is a solitary carnivorous marsupial, that makes its dens in rock crevices, tree holes or occasionally termite mounds,
and is predominantly nocturnal. The species formerly occurred almost continuously and commonly across northern Australia from the

Pilbara, Western Australia to near Brisbane, Queensland. It now occurs in a number of localised populations in Queensland, Northern

regions).

The Northern Quoll is absent from Bathurst and Melville Islands but occurs on other smaller islands in the Northern Territory (Vanderlin,
Marchinbar, Inglis, Groote and North-east) and has also been translocated to Astell and Pobasso islands. In Western Australia, the
Northern Quoll is known from Augustus, Bigge, Boongaree, Caffarelli, Carlia, Dolphin, Hidden, Koolan, Sir Frederick, Uwins, and
Wollaston islands. It is likely that the Cane Toad, which tolerates high levels of salinity, will colonise some offshore islands, including

those closer to shore or with favourable tides, where Northern Quolls are known to occur.
A number of factors are considered to be threatening the survival of the species:

e inappropriate fire regimes;
e predation following fire; and

o lethal toxic ingestion of Cane Toad toxin.

Poisoning as a result of the ingestion of Cane Toad toxin is considered to have had a catastrophic impact on a number of Northern Quoll
populations. The Cane Toad will most likely colonise much of the remainder of the Northern Quoll's natural mainland range over the next

10-20 years, and it is likely that this decline will continue.
The priority recovery and threat abatement actions required for this species are to:
e minimise the impact of colonising Cane Toads on the species by:

o investigating the use of physical barriers or other means, where feasible, to prevent the colonisation of key habitat areas;

o undertaking translocation and management of Northern Quoll populations in safe havens where necessary;

o identifying areas of critical habitat (e.g. island populations);
e investigate the need to establish a captive breeding program for the species; and

o investigate the status of the species in Queensland, including the reasons for its survival following Cane Toad invasion.



This list does not encompass all actions that may be of benefit to this species, but highlights those that are considered to be of the highest

priority at the time of listing.

A Recovery Plan is not yet in place for the Northern Quoll. A nomination to list 'Predation, competition and lethal toxic ingestion caused
by Cane Toads, Bufo marinus' is currently under consideration by the Threatened Species Scientific Committee. The Committee will also,
at the time it provides advice on listing of the nominated key threatening process, advise on whether or not a national Threat Abatement

Plan would be a feasible, effective and efficient way to abate this process.

Priority for the development of recovery plan: High.
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this Conservation Advice and transferred this species from the Endangered to the Vulnerable
category, effective from 07/12/2016

Conservation Advice

Hipposideros semoni

Semon’s leaf-nosed bat

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 have been 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 reflect the desire to
efficiently prepare a large number of advices by adopting the presentation approach of the
Action Plan for Australian Mammals, and do not reflect any difference in the evidence used to
develop the recommendation.

Taxonomy

Conventionally accepted as Hipposideros semoni (Matschie 1903).

No subspecies are currently recognised. Semon’s leaf-nosed bat is closely related to several
Hipposideros species in northern Australia, such as H. stenotis (northern leaf-nosed bat) and in
New Guinea (Hill 1963), such as H. muscinus (Fly River leaf-nosed bat). A current taxonomic
study is comparing closely related forms in Australia and in New Guinea (Armstrong pers.
comm., cited in Woinarski et al., 2014).

Summary of assessment

Conservation status
Vulnerable: Criterion 2 B2(a),(b)(iii) and Criterion 3 C2(a)(i)

Semon’s leaf-nosed bat was listed as Endangered under the EPBC Act in 2001. Following a
formal review of the listing status of Semon’s leaf-nosed bat, the Threatened Species Scientific
Committee (the Committee) has determined that there is sufficient evidence to support a change
of status of the species under the EPBC Act from Endangered to Vulnerable.

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

This advice follows assessment of new information provided to the Committee to reassess the
listing status of Hipposideros semoni.

Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 32 business days between 29 February 2016 and 15 April 2016. Any comments
received that were relevant to the survival of the species were considered by the Committee as
part of the assessment process.

Hipposideros semoni (Semon’s leaf-nosed bat) Conservation Advice
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Species Information

Description

Semon’s leaf-nosed bat is a small bat with a head to body length of approximately 40-50 mm
and a weight of 6-10 g (Hall 2008). The fur is relatively long and has a ruffled appearance; it is
dark smoky-grey in colour, though lighter on the belly (Churchill 1998, 2009). The wing
membrane near the body is covered with whitish-brown hair (Hall 2008). The ears are
particularly long and narrow, with an acute point (Churchill 1998).

The noseleaf is well developed, square-shaped and covers most of the muzzle. There are two
wart-like protuberances - one in the centre and another on the posterior edge (Churchill 1998,
2009). The upper portion of the noseleaf is divided into four depressions and there are two
supplementary leaflets under each side of the lower portion (Hall 2008). It is distinguished from
Hipposideros stenotis (northern leaf-nosed bat) by having a longer central wart (Hall 2008).

Distribution

Semon’s leaf-nosed bat occurs mainly in north-eastern Australia (along eastern Cape York
Peninsula to Townsville), with the majority of records around Iron Range, Kulla, Oyala
Thumotang and Cape Melville National Parks, and near Cooktown (Reardon et al., 2010). There
is evidence for an isolated subpopulation further south at Kroombit Tops (south of Gladstone)
(Schulz & de Oliveira 1995). Beyond Australia, it is also known from a few records in New
Guinea (Flannery 1990, 1995; Bonaccorso 1998).

Bonaccorso et al. (2008) reported that the range of the species has receded northwards
considerably (by approximately 30 percent of its Australian range) over the last 60 years.

Relevant Biology/Ecology

Semon’s leaf-nosed bat is a poorly-known and rare species (Bonaccorso et al., 2008; Woinarski
et al., 2014), which probably occurs in low densities even within core habitats (Armstrong pers.
comm., 2016). It mainly occurs in rainforests, but has also been recorded from streams and
rivers adjacent to rainforest (Reardon et al., 2010). A wide range of roost sites have been
recorded, including in houses (Van Deusen 1975), abandoned buildings (Churchill 2009), caves
(Thomson et al., 2001; Churchill 2009) and trees (Churchill 2009). Semon'’s leaf-nosed bat has
short broad wings, and its flight is typically slow and fluttering, usually within two metres of the
ground (Van Deusen 1975; Hall 2008). It is insectivorous; moths may comprise the main dietary
item (Churchill 2009).

Semon’s leaf-nosed bat is sexually dimorphic. Females are larger than males (Whybird et al.,
1998) and echolocation call frequency varies between the sexes (de Oliveira & Schulz 1997;
Armstrong pers. comm., cited in Woinarski et al., 2014). Males produce a constant frequency
call of approximately 94 kHz and females produce a constant frequency call of approximately
74 kHz. Calls of this species have also been noted in the 83- 85 kHz band. These characteristic
differences may reflect or drive sexual differences in foraging and diet (Whybird pers. comm.,
cited in Woinarski et al., 2014; Armstrong pers. comm., cited in Woinarski et al., 2014).

Females give birth to a single young per year, around November (Churchill 2009). A generation
length of 6- 7 years is derived from a mean of age at sexual maturity (estimated at 1- 2 years)
and longevity (probably around 12 years), based on information for other Hipposideros species.
No detailed information is available for this species.

Semon’s leaf-nosed bat is difficult to catch while foraging as its slow flight and manoeuvrability
allows it to avoid nets; however, it has a distinctive echolocation call.
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Threats

Threats to Semon’s leaf-nosed bat are outlined in the table below (Woinarski et al., 2014).
Habitat loss and degradation (due to clearing, inappropriate fire regimes and other human
activities) is postulated to be the key threat to the species.

Threat factor | Consequence Distributional Evidence base
rating extent over
which threat
may operate

Disturbance, | Moderate Minor Thompson et al. (2001) regarded

destruction or disturbance, destruction and reduced

reduced accessibility to roost sites by human

accessibility visitation and mining a plausible

to roost sites threat to the species. This threat,
however, has not been
demonstrated.

Habitat loss Moderate Minor Woinarski et al. (2014) consider

and habitat loss and fragmentation to be

fragmentation a possible threat to the species. This
threat, however, has not been
demonstrated.

Habitat Minor Moderate Dennis (2012) considered habitat

change due change as a result of pastoralism to

to be a possible threat to the species.

pastoralism This threat, however, has not been
demonstrated.

Increased fire | Minor Moderate The species range is located over

extent, areas of differing fire regime. Dennis

frequency (2012) considered extensive,

and intensity frequent and intense fires to be a
possible threat to the species due to
the impacts on prey abundance. This
threat, however, has not been
demonstrated.

Predation by | Minor Minor Woinarski et al. (2014) consider

cats (Felis
catus)

predation by cats at roost sites and
roost entrances to be a possible
threat to the species. This threat,
however, has not been
demonstrated.
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How judged by the Committee in relation to the EPBC Act Criteria and Requlations

Criterion 1. Population size reduction (reduction i n total numbers)

Population reduction (measured over the longer of 10 years or 3 generations) based on any of Al to
Ad

Vulnerable

Substantial reduction
Al 2 90% 2 70% 2 50%
A2, A3, A4 2 80% 2 50% 2 30%
Al Population reduction observed, estimated, inferred or \
suspected in the past and the causes of the reduction (a) direct observation [except A3]
are clearly reversible AND understood AND ceased.
A2 Population reduction observed, estimated, inferred (b) an index of abundance appropriate to
or suspected in the past where the causes of the the taxon

reduction may not have ceased OR may not be

understood OR may not be reversible. based on (c) adecline in area of occupancy,

>_?ny of the extent of occurrence and/or quality of

A3 Population reduction, projected or suspected to be ollowing: habitat

met in the future (up to a maximum of 100 years) [(a)

cannot be used for A3
) (d) actual or potential levels of

A4 An observed, estimated, inferred, projected or exploitation

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.

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

Evidence:
Insufficient data to determine eligibility

Population trends are difficult to ascertain for low density species, and there has been little
survey effort in recent decades. The Semon’s leaf-nosed bat population may be declining
according to Duncan et al. (1999), based in part on comparison of relative numbers reported in
the 1990s and during surveys of the Cape York Peninsula in the 1940s and 1950s (Tate 1952).
There are no data available on why a decline may have occurred (Dennis 2012).

In more recent surveys, Reardon et al. (2010) noted that the species was regularly reported in
their targeted searches of Cape York Peninsula. They considered that the species is relatively
secure within the Cape York Peninsula portion of its range and the assumption of a decline may
not be valid. In addition, rainforest in parts of the Iron Range area has expanded over recent
decades due to the current fire regime (Russell-Smith et al., 2004).

However, over the last 60 years the range of the species in Australia has receded northwards by
approximately 30 percent (Bonaccorso et al., 2008). Preliminary modelling has predicted that
the species’ preferred habitat of rainforest and riparian forest is likely to reduce in area over the
next 50 years, particularly in the south of its range (Inkster pers. comm., cited in Woinarski et al.,
2014).

Woinarski et al. (2014) consider that, if a decline in population size is occurring, it is likely to be
at a rate of less than 30 percent over a 20 year period (approximately three generations).

The Committee considers that there is insufficient information to determine the eligibility of the
species for listing in any category under this criterion. A decline is probably occurring but there
are no data to demonstrate the rate of decline.
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Criterion 2.  Geographic distribution as indicators for either ex tent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EOO) <100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) <10 km? <500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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 B2(a),(b)(iii) for listi  ng as Vulnerable

The extent of occurrence is estimated at 162 008 km?, and the area of occupancy is estimated
at 128 km?. These figures are based on the mapping of point records from 1976 to 2016,
obtained from state governments, museums and CSIRO. The extent of occurrence was
calculated using a minimum convex hull, and the area of occupancy calculated using a 2x2 km
grid cell method, based on the IUCN Red List Guidelines 2014 (DotE 2015). Woinarski et al.
(2014) considered that the calculated AOO, which they estimated to be 108 km?, is a significant
under-estimate due to limited sampling across the occupied range, and may be as high as
2000 km?. Robust estimates of EOO and AOO are not possible due to insufficient survey effort.

However, the available information suggests that the AOO is limited or restricted, as it likely lies
between 128 km? and 2000 km?. There is a continuing decline in the area and extent of habitat
(see Criterion 1). The species is not severely fragmented, and is present at more than 5
locations (Woinarski et al., 2014) but probably fewer than 10 locations. This indicates that the
species likely meets the thresholds for Vulnerable, but not Endangered.

The Committee considers that the species meets the relevant elements of Criterion 2 to make it
eligible for listing as Vulnerable.
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Criterion 3. Population size and decline

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 Very high rate High rate Substantial rate
continuing decline of at least (up to 25% in 3 years or 1 20%in5yearsor2 | 10%in 10 years or 3
a max. of 100 years in future) generation generation generations
(whichever is longer) (whichever is (whichever is
longer) 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:
(i) Number of mature individuals in <50 <250 < 1,000
@ each subpopulation
a
— S .
(ii) % of mature _|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number
of mature individuals

Evidence:
Eligible under Criterion 3 C2(a)(i) for listing as Vulnerable

There are no robust estimates of population size or the size of subpopulations. The previous
EPBC Act listing was based on a population size estimate of fewer than 2500 mature
individuals. Several population estimates have been made since this decision:

« Based on more recent surveys at the Iron Range and Mcllwraith Range regions on Cape
York Peninsula, Reardon et al. (2010) considered that this figure is likely to be an
underestimate and that it is likely ‘the population...exceeds 2500’, although it is ‘not
abundant.’

« Woinarski et al. (2014) consider that the population size of Semon’s leaf-nosed bat is
likely to be greater than 10 000 mature individuals, and the largest subpopulation is likely
to contain less than 1000 mature individuals. They consider that the population may be
declining, but probably at a rate of less than 10 percent over a three generation period.
There is no information to suggest there have been extreme fluctuations in the number of
mature individuals.

* The Australasian Bat Society Inc. (pers. comm., 2016) and K. Armstrong (pers. comm.,
2016) consider that the population size of Semon’s leaf-nosed bat is likely to be less than
10 000 mature individuals, given that the species would probably utilise a relatively small
proportion of habitat in its distribution, and that it occurs at low densities.

The Committee considers that the estimated total number of mature individuals of this species is
likely to be between 2500 and 10 000 (i.e. limited), there is an inferred continuing decline in
numbers (see Criterion 1), and the geographic distribution is precarious for the survival of the
species as the number of individuals in each subpopulation is likely to be less than 1000.
Therefore, the species meets the relevant elements of Criterion 3 to make it eligible for listing as
Vulnerable.
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Criterion 4. Number of mature individuals

Vulnerable
Low

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

Evidence:

Not eligible

The population is likely to be larger than 2500 based on all current population estimates.
Therefore, the species does not meet this required element of this criterion.

Criterion 5.  Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 yearsor 2 20% in 20 years or

Indicating the probability of extinction in 3 generations, 5 generations, S AT
the wild to be: whichever is longer whichever is longer S UEI DS
(100 years max.) (100 years max.)
Evidence:

Insufficient data to determine eligibility

Population viability analysis has not been undertaken.

Conservation Actions

Recovery Plan

A multi-species recovery plan is currently in place for three species of cave-dwelling bats
including Semon'’s leaf-nosed bat. The Recovery plan for cave-dwelling bats, Rhinolophus
philippinensis, Hipposideros semoni and Taphozous troughtoni 2001-2005 (Thompson et al.,
2001) was developed by the State of Queensland and adopted as a national recovery plan
under the EPBC Act in 2007.

The recovery plan includes the following objectives:

* establish the status of poorly known species and to identify appropriate species
management units within two years of implementation of the plan;

« gather the necessary biological data from current records and through new, targeted
field work for the effective conservation management of the species;

* implement conservation strategies or on-ground conservation works in priority sites
where the species occur to mitigate identified threatening processes; and

« identify trends in the species’ abundance at priority sites across their distributional
ranges after the instigation of conservation strategies or on-ground conservation works.

Previous and current studies, particularly regarding the biology of the species, have contributed
towards meeting the objectives of the plan since its adoption (e.g. Reardon et al., 2010).
However, further research is required to establish population trends, clarify threatening
processes and develop appropriate management actions. The plan is scheduled to cease in
2017.
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The Committee recommends that the existing recovery plan not be renewed after it ceases in
2017, as its continuation would not add significant benefit above an approved Conservation
Advice. This Conservation Advice provides sufficient direction to implement priority actions,
mitigate key threats and enable recovery of the species.

Primary Conservation Actions

1. Undertake targeted surveys to identify important subpopulations, roost sites and habitat
requirements.

2. Protect all roost sites and important subpopulations.

3. Maintain the quality of habitat, particularly at roost sites.

4. Assess population size, trends in population and distribution, and the relative impacts of
threats.

Further habitat loss from activities such as land clearing and mining, in areas which contain
roost sites or important subpopulations, is likely to have a significant impact on the species.
Prior to any clearing or development within the subspecies’ distribution, targeted surveys for
Semon’s leaf-nosed bat should be undertaken.

Conservation and Management Actions

There are no specific management actions targeted at this species. Parts of its range are in
conservation reserves where some threats are managed. There has been some management of
abandoned mines within the species’ range (Thomson 2002), but such actions are constrained
by limited information about the roost preferences and locations of this species.

Recommended conservation and management actions are outlined in the table below
(Woinarski et al., 2014).

Theme Specific actions Priority
Active mitigation of threats | Constrain actions that may lead to loss of critical | High
roost sites.
If needed, stabilise roost sites; and minimise Medium
disturbance.
Reduce the frequency, extent and intensity of Low-medium
controlled burns.
Implement broad-scale management of feral Low

cats; or local-scale implementation at and
around important subpopulations.

Captive breeding N/a

Quarantining isolated N/a

populations

Translocation N/a

Community engagement Involve Indigenous ranger groups in survey, Medium
monitoring and management.
Collaborate with landholders and other Medium
stakeholders to prevent loss and disturbance of
roost sites.

Survey and monitoring priorities

Theme Specific actions Priority
Survey to define better | Undertake fine-scale sampling to assess High
distribution distribution and identify and circumscribe important

subpopulations (or colonies) (and roost sites), and
assess the population size of these.
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Establish or enhance
monitoring program

Design an integrated bi-annual monitoring program
across its range (including at known roost sites) to
determine population trends; surveys should be
undertaken in both the wet and dry seasons.

Medium-high

Implement an integrated monitoring program linked
to an assessment of management effectiveness.

Medium-high

Information and research priorities

Theme

Specific actions

Priority

Assess relative impacts
of threats

Assess the structural viability of all known roost
sites.

Medium

Assess potential threats (particularly human
visitation) to all known roost sites.

Medium

Identify the population-level responses to a range
of fire regimes, and model population viability
across all fire scenarios.

Medium

Assess abundance of feral cats in the range of this
species, and the impact of predation on population
viability.

Low

Assess effectiveness of
threat mitigation options

Assess options for gating or other management of
roost sites.

Medium

Assess efficacy and impacts of management
options to reduce fire incidence, extent and
intensity.

Medium

Assess effectiveness of options for broad-scale
control of feral cats; or of local scale control at sites
with important populations.

Low

Resolve taxonomic
uncertainties

Establish genetic structuring across subpopulations
to identify extent of movement of individuals, and to
identify populations that may be most genetically
distinctive.

Medium

Assess habitat
requirements

Characterise roosting requirements, including
maternity and non-breeding roosts.

Medium

Investigate seasonal and spatial patterning of
foraging habitat use (of both sexes).

Low

Assess diet, life history

Assess the extent to which food availability may be
affected by fire regimes.

Medium

Investigate key components of diet (for both
sexes).

Low

Recommendations

0] 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 Vulnerable category:

Hipposideros semoni

(i) The Committee recommends that there not be a recovery plan for the species.

Threatened Species Scientific Committee

06/09/2016
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice on 27/10/2015 and agreed that this species should retain its current
listing status of vulnerable under the EPBC Act

Conservation Advice

Geophaps scripta scripta
squatter pigeon (southern)

Taxonomy

Conventionally accepted as Geophaps scripta scripta (Temminck, 1821). The squatter pigeon
(southern) is one of two subspecies, the other being Geophaps scripta peninsulae (squatter
pigeon (northern)).

Summary of assessment

Conservation status

Vulnerable

The squatter pigeon (southern) was transferred from the Endangered Species Protection Act
1992 (ESP Act) to the Vulnerable list of the Environmental Protection and Biodiversity
Conservation Act (1999) (EPBC Act) when the latter came into force in July 2000. For a species
to be considered as Vulnerable under the ESP Act, the Minister must have been satisfied that
the species was likely to become endangered within the next 25 years.

Following a formal review of the listing status of the squatter pigeon (southern), the Threatened
Species Scientific Committee (the Committee) has determined that there is no evidence that the
species has undergone any demonstrable recovery since being listed; and that there is
insufficient evidence to support a change of status under the EPBC Act. Therefore, the
Committee concluded that the squatter pigeon (southern) should remain listed as Vulnerable
under the EPBC Act.

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 new information provided to the Committee to re-assess the
listing status of Geophaps scripta scripta, for potential de-listing.

Relevant part of the EPBC Act for amending the list of threatened native species

Section 186 of the EPBC Act states that:

“(2A) The Minister must not delete (whether as a result of a transfer or otherwise) a native
species from a particular category unless satisfied that:

(a) the native species is no longer eligible to be included in that category; or
(b) the inclusion of the native species in that category is not contributing, or will not
contribute, to the survival of the native species.”
Public Consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for greater than 30 business days between 17 November 2014 and 9 January 2015.
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Any comments received that were relevant to the survival of the species were considered by the
Committee as part of the assessment process.

Species/Subspecies Information

Description

The squatter pigeon (southern) is a medium-sized, ground-dwelling bird approximately 30 cm in
length and weighing 190-250 g. Adults are predominantly grey-brown, with bold black and white
stripes on the face and throat. The upperwings are dark-brown, the upperbreast light grey-brown
grading to blue-grey on the lower breast and centre of the belly, and the rest of the belly and
flanks are white. The underwings are white with a dark leading edge. It has a black bill and dull-
purple legs and feet. The sexes are similar in appearance. Juveniles can be distinguished from
adults by their duller colouring and less distinctive black and white facial stripes (Higgins &
Davies, 1996).

The southern and northern subspecies of the squatter pigeon appear virtually identical, except
that the southern subspecies is slightly larger, and the skin around the eyes is predominantly
blue-grey compared to yellowy-orange to orange-red in the northern subspecies (Ford, 1986;
Higgins & Davies, 1996).

Distribution

The squatter pigeon (southern) occurs on the inland slopes of the Great Dividing Range. Its
current distribution extends from the Burdekin-Lynd Divide in central Queensland, west to
Longreach and Charleville, east to the coast between Port Curtis and Proserpine, and south to
New South Wales (NSW) north of 29° S (Cooper et al., 2014). There is a broad zone of
hybridisation with the northern subspecies along the Burdekin-Lynd Divide (Higgins & Davies,
1996; Garnett & Crowley, 2000).

The subspecies has disappeared from the southern half of its historical range. Formerly
widespread and abundant in NSW, occurring south to West Wyalong at 34°S, its range has
contracted markedly since the 1870s. There have been few sightings in NSW since 1975, with
only three confirmed reports since 2000 (Higgins & Davies, 1996; Garnett & Crowley, 2000;
Cooper et al., 2014).

Relevant Biology/Ecology

The squatter pigeon (southern) inhabits the grassy understorey of open eucalypt woodland, and
less often savannas. It is nearly always found near permanent water such as rivers, creeks and
waterholes. Sandy areas dissected by gravel ridges, which have open and short grass cover
allowing easier movement, are preferred. It is less commonly found on heavier soils with dense
grass. It often occurs in burnt areas and is sometimes found on tracks and roadsides (Higgins &
Davies, 1996; Garnett & Crowley, 2000).

The subspecies nests on the ground, usually laying two eggs among or under vegetation. It
forages for seeds among sparse and low grass, in improved pastures, and beside railway lines
and with domestic fowl around settlements. It roosts in low trees at night. Its movements are
poorly known but it appears to be locally dispersive or resident, with no long-distance seasonal
movements recorded (Higgins & Davies, 1996). The generation time is estimated at 5 years
(Garnett & Crowley, 2000).

Threats

The population declined rapidly during the late 19th and early 20th centuries, and continued to
decline in NSW and southern Queensland where it is now very rare (Cooper et al., 2014). In
NSW, the disappearance of the subspecies has been attributed to overgrazing at times of
drought, followed by clearing of vegetation. Its original habitat in NSW is nearly all now grazed
by sheep or is under cultivation. In Queensland, much of its original habitat has been replaced
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with improved pasture for cattle-grazing which, while decreasing the abundance of natural food
plants, is not as destructive as grazing by sheep and may provide an important source of food
(Higgins & Davies, 1996; Garnett & Crowley, 2000).

Current threats include ongoing vegetation clearance and fragmentation, overgrazing of habitat
by livestock and feral herbivores such as rabbits (Oryctolagus cuniculus), introduction of weeds,
inappropriate fire regimes, thickening of understorey vegetation, predation by feral cats (Felis
catus) and foxes (Vulpes vulpes), trampling of nests by domestic stock and illegal shooting
(Garnett & Crowley, 2000; Stewart, pers. comm. 2015).

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

Vulnerable

Substantial reduction
Al 2 90% 270% 2 50%
A2, A3, A4 2 80% 2 50% 2 30%

Al 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 (b) an index of abundance appropriate to
or suspected in the past where the causes of the the taxon
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] .
. . . (d) actual or potential levels of
A4 An observed, estimated, inferred, projected or exploitation

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]

based on (c) adecline in area of occupancy,

any Of. the extent of occurrence and/or quality of
ollowing: habitat

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

Evidence:
Insufficient data to determine eligibility

The available information suggests that the squatter pigeon (southern) has continued to decline
in southern Queensland and northern NSW. However, it is unclear how much of this decline
occurred over the past three generations (15 years), as sub-populations in these regions are
very low and there are insufficient data to determine trends. In Queensland, small colonies that
once persisted in the south-eastern region are no longer found, with only one record in the
Toowomba-Lockyer area and one record near Sundown National Park in the past few years
(Stewart, pers. comm. 2015).

In NSW there were no confirmed reports between 1980 and 2000, and only three confirmed
reports since 2000 (Cooper et al., 2014; Cooper, pers. comm. 2015). Breeding has not been
recorded in NSW at any time during the past 50 years, suggesting that there is little or no
remaining suitable breeding habitat (Cooper et al., 2014; Cooper, pers. comm. 2015). The NSW
population is estimated to be extremely low at <100 individuals with an extent of occurrence
estimated at <1000 km? (Cooper et al., 2014; Cooper, pers. comm. 2015).

The subspecies remains common north of the Carnarvon Ranges in central Queensland, where
it is likely distributed as a single, continuous (i.e. inter-breeding) sub-population (Squatter
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Pigeon Workshop, 2011). Numerous, recent records of the subspecies in the region between
Injune and the Carnarvon Ranges (QLD DEHP, 2012) suggest that squatter pigeons (southern)
found in this region are also part of the northern, continuous sub-population. However, no
surveys have been undertaken in central Queensland to determine its status, and threatening
processes such as fire, vegetation thickening, and coal and gas mining are likely to be affecting
its habitat (Stewart, pers. comm. 2015).

Following assessment of the available information the Committee has determined that while
there is evidence of ongoing population declines, the available evidence is insufficient to
determine whether the rate of decline has changed during recent decades. Therefore, the
Committee has determined there is insufficient data to judge whether the status of the squatter
pigeon (southern) against this criterion should be changed from its current Vulnerable listing.

Vulnerable
Limited

B1l. Extent of occurrence (EOO) < 100 km* < 5,000 km? < 20,000 km*

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

AND at least 2 of the following 3 conditions:

(@) Severely fragmented OR Number of

. =1 <5 <10
locations

(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

Garnett & Crowley (2000) estimated the extent of occurrence to be 440 000 km? and the area of
occupancy to be 10 000 km?. These estimates were considered to be of medium and low
reliability respectively. There are no other estimates available describing the species extent or
area of occupancy.

The Queensland Resources Council (2015), which used GIS data (based on a 2 x 2 km grid) to
examine the extent of squatter pigeon (southern) habitat overlapping resource industry sites,
calculated the extent of occurrence to be 1 684 230 km? and the area of occupancy to be 2 888
km?. Although it is unclear whether this entire habitat area is presently occupied, these data only
covered a proportion of the subspecies’ potential habitat, and support the conclusion that it does
not meet the thresholds under Criterion B1 and B2.

Following assessment of the information the Committee has determined that the geographic
distribution is not limited. Therefore, the subspecies has not been demonstrated to have met this
required element of this criterion.
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Vulnerable
Limited
Estimated number of mature individuals < 250 < 2,500 < 10,000
AND either (C1) or (C2) is true
C1l An observed, estimated or projected Very high rate High rate Substantial rate
continuing decline of at least (up to a 25%in 3 years or 1 20%in 5yearsor2 10%in 10 years or 3
max. Of 100 years in future) generation generations generations
(whichever is longer) (whichever is (whichever is longer)
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:
(i) Number of mature_ individuals in <50 <250 <1,000
@ each subpopulation
a
(ii) % of mature _|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number of
mature individuals

Evidence:
Not eligible

Garnett & Crowley (2000) estimated the number of mature individuals to be approximately
40 000, although this was considered to be of low reliability. Limited surveys have been
undertaken and there are no reliable estimates of current population size or trends (Stewart,
pers. comm. 2015); however, given the previous population estimate it is unlikely that the
species meets the threshold for listing under this criterion.

The Committee considers that the subspecies is ineligible for listing under any category in this
criterion as it is thought there are likely to be more than 10,000 mature individuals in the
population.

Vulnerable
Low

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

Evidence:
Not eligible

Garnett & Crowley (2000) estimated the number of mature individuals to be approximately
40 000. Although this estimate was considered to be of low reliability and is out of date, it is
highly unlikely that the current population is <1000 mature individuals.

The estimated number of mature individuals is approximately 40 000 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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Vulnerable
Medium-term future

250%in 10 years or3 2 20% in 20 years or

Indicating the probability of extinction in generations, 5 generations, > 100 i

the wild to be: whichever is longer whichever is longer = g [ Y Tz
(100 years max.) (100 years max.)

Evidence:

Insufficient data to determine eligibility
Population viability analysis has not been undertaken.

Consideration for delisting

The assessment indicates that there is insufficient evidence to judge whether the squatter
pigeon (southern) is no longer eligible to be listed as Vulnerable under the EPBC Act. There is
evidence that declines are continuing in the southern part of its range, and considerable
uncertainty regarding population trends across its total range due to insufficient survey effort. It
cannot be clearly demonstrated that the subspecies is ineligible for listing under Criterion 1.

The inclusion of the squatter pigeon (southern) in the Vulnerable category is contributing to the
survival of the subspecies, as the EPBC Act requires project proponents to refer a proposal for
assessment if it may have a significant impact on a threatened species. Where appropriate, the
department has issued conditions requiring proponents to avoid, minimise or mitigate impacts
on the subspecies.

Conservation Actions

Recovery Plan

The Committee recommends that there should not be a recovery plan for Geophaps scripta
scripta (squatter pigeon (southern)) as the approved conservation advice for the subspecies
provides sufficient direction to implement priority actions and mitigate against key threats.

Primary Conservation Action

Conservation and Management Actions

¢ Identify sub-populations of high conservation priority, especially in the southern part of the
squatter pigeon’s (southern) range.

e Protect and rehabilitate areas of vegetation that support important sub-populations.

e Protect sub-populations of the listed subspecies through the development of covenants,
conservation agreements or inclusion in reserve tenure.

e Develop and implement a stock management plan for key sites.

e Develop and implement a management plan, or nominate an existing plan to be
implemented, for the control and eradication of feral herbivores in areas inhabited by the
squatter pigeon (southern).

e Raise awareness of the squatter pigeon (southern) within the local community, particularly
among land managers.

Survey and Monitoring priorities

e Monitor selected sub-populations throughout the distribution of the subspecies to identify
rates of population change.
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Information and Research priorities

¢ Identify preferred food plants, and the responses of these to fire and grazing regimes.

o Determine patterns of dispersal or residency, and the factors that may determine these.
e Assess reproductive success, and the factors that affect this.

e Assess the species’ status, and the impacts of mining, in central Queensland.

Recommendations

® The Committee recommends that Geophaps scripta scripta should retain its current
listing status of Vulnerable under the EPBC Act as there is insufficient evidence to
support transferring it to a different category.

(ii) The Committee recommends that there should not be a recovery plan for this
subspecies.

Threatened Species Scientific Committee

02/09/2015
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THREATENED SPECIES SCIENTIFIC COMMITTEE

Established under the Environment Protection and Biodiversity Conservation Act 1999

The Minister approved this conservation advice and included this species in the vulnerable category, effective from
04/07/2019.

Conservation Advice

Hirundapus caudacutus
White-throated Needletail

Taxonomy
Conventionally accepted as Hirundapus caudacutus Latham, 1801.

Other names: Needle-tailed, Spine-tailed or White-throated Swift, Needletail or Northern
Needletail, Needle-tailed, Pin-tailed or Prickly Swallow, Prickly Tail or Prickly Swift, Storm Bird
(Higgins 1999).

There are two recognised subspecies:

e subspecies caudacutus occurs in central and eastern Siberia, northern Mongolia,
northern China and the Korean Peninsula, Sakhalin and Japan, and migrates to spend
the non-breeding season in Australasia.

e subspecies nudipes, which breeds in the Himalayas from northern Pakistan to Assam
and south-western China, and is largely resident and does not occur in Australasia
(Chantler 1999; Higgins 1999).

Summary of assessment

Conservation status
Vulnerable: Criterion 1 A2(b)

The highest category for which Hirundapus caudacutus is eligible to be listed is Vulnerable.

Hirundapus caudacutus has been found to be eligible for listing under the following categories:
Criterion 1: A2(b): Vulnerable

Criterion 2: Not eligible

Criterion 3: Not eligible

Criterion 4: Not eligible

Criterion 5: Not eligible

The Victorian Scientific Advisory Committee undertook an assessment in 2016 and found White-
throated Needletail eligible for listing. The White-throated Needletail is listed as threatened in
Victoria under the Flora and Fauna Guarantee Act 1988.

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 by a nomination from the public to list
the White-throated Needletail.

Public consultation

Notice of the proposed amendment and a consultation document was made available for public
comment for 37 business days between 31 October and 21 December 2018. Any comments
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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 White-throated Needletail is a large swift with a thickset, cigar-shaped body, stubby tail and
long pointed wings (20 cm in length and approximately 115-120 g in weight). Sexes are alike,
with no seasonal variation in plumage. The adults have a dark-olive head and neck, with an
iridescent gloss on the crown; the mantle and the back are paler, greyish; and the upperwings
are blackish, sometimes with a greenish gloss, with a contrasting white patch at the base of the
trailing edge; the uppertail is black with a greenish gloss. The face is dark-olive with a narrow,
white band across the forehead and lores and a white patch on the chin and throat. The
underparts are generally dark-olive except for a U-shaped band across the rear flanks, the vent
and the undertail coverts, and the undertail is black with a greenish gloss. The underwing is
black brown with glossy grey-brown flight feathers. The bill is black, the eyes black-brown and
the legs and feet are dark grey, sometimes with a pinkish tinge.

Juveniles have a similar appearance to the adults, but can be separated by duller plumage, with
little gloss. The pale saddle is duller, contrasting less with the head, neck and uppertail; and the

white band across the forehead and white patches on the upperwings and the vent and undertail
coverts are all less prominent and duller (Higgins 1999).

The White-throated Needletail is generally gregarious when in Australia, sometimes occurring in
large flocks, though they are occasionally seen singly. Occasionally the species occurs in mixed
flocks with other aerial insectivores, including Fork-tailed Swifts (Apus pacificus) and Fairy
Martins (Hirundo ariel) (Learmonth 1950, 1951; McMicking 1925; Wheeler 1959).

Distribution

The White-throated Needletail is widespread in eastern and south-eastern Australia (Barrett et
al. 2003; Blakers et al. 1984; Higgins 1999). In eastern Australia, the species is recorded in all
coastal regions of Queensland and NSW, extending inland to the western slopes of the Great
Dividing Range and occasionally onto the adjacent inland plains. Further south on the mainland,
it is widespread in Victoria, though more so on and south of the Great Dividing Range, and there
are few records in western Victoria. The species occurs in adjacent areas of south-eastern
South Australia, where it extends west to the Yorke Peninsula and the Mount Lofty Ranges. It is
widespread in Tasmania (Barrett et al. 2003; Blakers et al. 1984; Higgins 1999).

White-throated Needletails only occur as vagrants in the Northern Territory (recorded in the Top
End, including around Darwin, Katherine and Mataranka and Tennant Creek; and further south
around Alice Springs) and in Western Australia (at disparate sites from the Mitchell Plateau in
the Kimberley, south to the Nullarbor Plain and Augusta in the South West, and west to Barrow
Island, the Houtman Abrolhos Islands and the Swan River Plain) (Barrett et al. 2003; Blakers et
al. 1984; Brooker et al. 1979; Sedgwick 1978; Slater 1964; Storr 1987; Storr et al. 1986;
Wheeler 1959). The species is also a vagrant to various outlying islands, including Norfolk, Lord
Howe, Macquarie, Christmas and Cocos-Keeling Islands (Barrand 2005; Green 1989; McAllan
et al. 2004; Schodde et al. 1983; Stokes et al. 1984; Warham 1961).

The breeding distribution of the White-throated Needletail is fragmented, with two subspecies
occurring in different parts of Asia. The hominate subspecies H. c. caudacutus breeds from
northern Japan west to central and eastern Siberia, while subspecies H. c. nudipes breeds from
south-western China to northern Pakistan, and is largely resident (Chantler 1999).
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Relevant biology/ecology
General habitat

In Australia, the White-throated Needletail is mostly aerial, from heights of less than 1 m up to
more than 1000 m above the ground (Coventry 1989; Tarburton 1993). Although they occur over
most types of habitat, they are recorded most often above wooded areas, including open forest
and rainforest, and may also fly below the canopy between trees or in clearings (Higgins 1999).
When flying above farmland, they are more often recorded above partly cleared pasture,
plantations or remnant vegetation at the edge of paddocks (Emison & Porter 1978; Friend 1982;
Tarburton 1993). In coastal areas, they have been observed flying over sandy beaches or
mudflats (Cooper 1971; Crompton 1936; Davis 1965), and often around coastal cliffs and other
areas with prominent updraughts, such as ridges and sand-dunes (Cooper 1971; Dawson et al.
1991; Loyn 1980; Mitchell et al. 1996; Schulz & Kristensen 1994).

Roosting habitat

The species roosts in trees amongst dense foliage in the canopy or in hollows (Corben et al.
1982; Day 1993; Quested 1982; Tarburton 1993, 2015).

Feeding

During the non-breeding season in Australia, the White-throated Needletail has been recorded
eating a wide variety of insects, including beetles, cicadas, flying ants, bees, wasps, flies,
termites, moths, locusts and grasshoppers (Cameron 1968; Madden 1982; Rose 1997;
Tarburton 1993).

Life history

The species does not breed in Australia (Higgins 1999). The White-throated Needletail lays
eggs from late May to early June in their breeding grounds in the Northern Hemisphere
(Chantler 1999). The nest is placed in a vertical hollow in a tall coniferous tree or on a vertical
rock-face, either comprising a small bracket or half-cup of thin twigs and straw cemented
together by the bird's saliva and glued to the side of the hollow or rock (Roberts 1991), or a
shallow scrape among debris accumulated at the bottom of a tree hollow (Chantler 1999).
Clutches usually comprise two eggs (Dement'ev & Gladkov 1951; Yamashina 1962) but some
may be as large as seven eggs (Chantler 1999), and these are incubated by both sexes for 40
days (Chantler 1999). The chicks fledge after 40—42 days (Chantler 1999; Dement'ev & Gladkov
1951; Yamashina 1962).

There are no published details of the ages of sexual maturity or life expectancy of the White-
throated Needletail, however, the estimated generation time is 8.5 years (BirdLife International
2018).

Movement patterns

The nominate subspecies caudacutus is a trans-equatorial migrant, breeding in the Northern
Hemisphere and flying south for the boreal winter (Higgins 1999).

Departure from breeding grounds

The species breeds in wooded lowlands and sparsely vegetated hills, as well as mountains
covered with coniferous forests in eastern Siberia, north-eastern China, the Korean Peninsula
and Japan. The species leaves the breeding grounds between late August and October, flying
singly or in scattered flocks (Chantler 1999; Dement'ev & Gladkov 1951).
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The southern passage from the breeding grounds takes needletails through eastern China and
Japan between August and November (Dement'ev & Gladkov 1951), and the Korean Peninsula
mainly between September and October (Gore & Won 1971). Between late September and late
November, most birds apparently migrate through Borneo and along the Malay Peninsula
(Higgins 1999; M. Tarburton pers. Comm.). Passage may be extremely rapid and thus poorly
detected (White & Bruce 1986). In Papua New Guinea, most records, presumably of birds on
southern passage, occur between September and November (Bell 1970; Coates 1985; Hicks
1990; Rand & Gilliard 1967).

Non-breeding season in Australia

White-throated Needletails mainly enter Australia via the Torres Strait, usually during September
and October, and sometimes in early November (Draffan et al. 1983; Warham 1962), and less
often via the Arafura Sea (Warham 1962). The mean date of the first sighting in Australia is 22
October + 27.62 days (range of 1 September and 27 December (Higgins 1999)). After reaching
Australia, they move south along both sides of the Great Dividing Range in Queensland and
NSW in October and November, usually arriving in southern parts of their range (Victoria and
Tasmania) in November, with increasing numbers recorded from December and peaking in
March (Emison et al. 1987; Higgins 1999).

Northern passage

Northward migration from Australia begins between mid-March and April (Higgins 1999). A few
birds occasionally remain in Australia during the breeding season (Higgins 1999).

When undertaking northern migration to return to their breeding grounds in the Northern
Hemisphere, the majority of the White-throated Needletail population pass through New Guinea
in March and April (Eastwood & Gregory 1995; Hicks 1990) and are thought to mostly travel
east of Borneo (Smythies 1957, 1981). There are records of birds on northward passage
through Indonesia in March and April (Coates & Bishop 1997; Smythies 1957, 1981; White &
Bruce 1986), and there are records from the Malay Peninsula, between March and mid-May
(Medway & Wells 1976; Wells 1999). They are also recorded passing through Hong Kong
between mid-March and mid-May (Chalmers 1986; Chantler & Driessens 1995), and eastern
China in May.

White-throated Needletails arrive back at their breeding grounds in the Northern Hemisphere in
mid-May (Chantler 1999; Chantler & Driessens 1995; Dement'ev & Gladkov 1951).

Threats

In Australia there is evidence of collision with wind turbines (Hull 2013), overhead wires
(Cameron & Hinchey 1981; Campbell 1930; Wheeler 1965), windows (Slater 1964) and
lighthouses (Draffan et al. 1983; Stokes 1983) but the scale of impact at the population level
requires further investigation.

Tarburton (2014) identified the use of insecticides, particularly organochlorines, as another
possible cause of decline of White-throated Needletails, either through a decrease in the
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abundance of invertebrates from wide use of insecticides or from secondary poisoning by
insecticides accumulated as sublethal doses in the prey.

As noted in Tarburton (2014), the loss of roosting sites in Australia may also be contributing to
the decline of the species. Loss of forest and woodland habitats may have also resulted in the
reduction of invertebrate prey.

It is thought that logging of taiga forests in Siberia, where most of the population breeds, poses
the greatest risk by removing old trees and stumps that contain hollows which this species uses
to breed (Newell et al. 2000; Crowley 2005; Smirnov et al. 2013).

On the species' breeding grounds it was formerly hunted with nets placed near their breeding
sites.

Table 1: Threats impacting the White-throated Needletail in approximate order of severity of

risk, based on available evidence

Number | Threat factor Threat Evidence base
type and
status

1.0 Habitat loss and fragmentation

1.1 Logging of suspected | The loss of old, hollow bearing trees in the
breeding habitat | current breeding range in the northern hemisphere is

suspected be impacting breeding success
(Tarburton 2014).

1.2 Loss of habitat | suspected | The loss of roosting sites in Australia may be
in the non- current contributing to the decline of the species.
breeding range Loss of forest and woodland habitats may

have also resulted in the reduction of
invertebrate prey (Tarburton 2014).

2.0 Direct mortality

2.1 Wind turbines known Impacts from wind farms can be categorised
and overhead current as direct (collisions with wind turbines) and
wires indirect (barrier and alienation, with the

potential to reduce access to habitat).
Collision with wind turbines and overhead
wires is of low severity and affects a small
number of birds (Hull 2013)

3.0 Poisoning

3.1 Organochlorines | potential Tarburton (2014) identified the use of
insecticides, particularly organochlorines, as
a possible cause of decline of White-throated
Needletail, either through a decrease in the
abundance of invertebrates from wide use of
insecticides or from secondary poisoning by
insecticides accumulated as sublethal doses
in the prey.
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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 numbers)

Population reduction (measured over the longer of 10 years or 3 generations) based on any of Al to

Ad

Al 290%
A2, A3, A4 2 80%
Al Population reduction observed, estimated, inferred or\

suspected in the past and the causes of the reduction
are clearly reversible AND understood AND ceased.

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.

A2

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.

based on

>_?ny of the

_/

ollowing:

270%
2 50%

@
(b)

(©

(d)

(€

Vulnerable
Substantial reduction

2 50%
2 30%

direct observation [except A3]

an index of abundance appropriate to
the taxon

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

actual or potential levels of
exploitation

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

Evidence:

Eligible under Criterion 1 A2(b) for listing as Vulnerable

Tarburton (2014) reported that based on data collected between 1998 and 2002, the New Atlas
of Australian Birds (Barrett et al. 2003) indicated a 49 per cent decline in reporting rates (humber
of records as a proportion of number of surveys, adjusted for the survey method, season and
size of area searched) of needletails compared with those of the first Atlas of Australian Birds
conducted between 1977 and 1981 (Blakers et al. 1984).

Tarburton (2014) showed that with each decade after 1950 a progressive decline in the mean
number of needletails counted per flock has occurred. Australia-wide trends in mean number of
White-throated Needletails counted per flock have fallen from 164 + 37.3 in 1951-1960 to 42 +
1.7 in 2001-2010 (Tarburton 2014). These declines are continuing with more recent data
indicating that the mean number of White-throated Needletails counted per flock between 2011-

2017 has fallen to 36 + 0.9.

Tarburton (2014) demonstrated that from three sites in Victoria, at the level of each eastern
state and at the national scale, a 30-50 per cent decline in White-throated Needletail flock size
has occurred over three generations (25.5 years).

The Committee considers that the species has undergone a substantial reduction in numbers
over three generation lengths (25.5 years for this assessment), equivalent to at least 30 — 50
percent and the reduction has not ceased, the cause has not ceased and is not understood.
Therefore, the species has met the relevant elements of Criterion 1 to make it eligible for listing

as Vulnerable.
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Criterion 2. Geographic distribution as indicators for either extent of occurrence
AND/OR area of occupancy

Vulnerable

Limited
B1. Extent of occurrence (EQO) < 100 km? < 5,000 km? < 20,000 km?
B2. Area of occupancy (AOO) < 10 km? < 500 km? < 2,000 km?
AND at least 2 of the following 3 conditions:
(@) Severely fragmented OR Number -1 <5 <10

of locations

(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

Within Australia, the extent of occurrence is estimated at >20,000 sq km, and the area of
occupancy estimated at >18,000 sq km. These figures are based on the mapping of point
records from post 1997 species observations, obtained from state governments, museums,
CSIRO, and Birdlife Australia. The EOO was calculated using a minimum convex hull, and the
AOO calculated using a 2x2 km grid cell method, based on the IUCN Red List Guidelines 2014
(DotE 2015). Therefore, the species has not met a required element of this criterion.

Criterion 3. Population size and decline

Vulnerable
Limited
Estimated number of mature individuals <250 < 2,500 < 10,000
AND either (C1) or (C2) is true
Cl An observed, estimated or projected Very high rate High rate Substantial rate
continuing decline of at least (uptoa = 25%in 3yearsor1l  20%in 5 years or 2 10%in 10 years or 3
max. of 100 years in future) generation generation generations
(whichever is (whichever is (whichever is
longer) longer) 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:
(i) Number of mature_ individuals in <50 <250 <1,000
@ each subpopulation
a
— . .
(i) % of mature _|nd|l/|duals in one 90 — 100% 95 — 100% 100%
subpopulation =
(b) Extreme fluctuations in the number
of mature individuals

Evidence:

Not eligible
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Within Australia, the population size has not been quantified, but it is not believed to approach
the thresholds for Vulnerable under the population size criterion (<10,000 mature individuals
with a continuing decline estimated to be >10 per cent in ten years or three generations, or with
a specified population structure) (BirdLife International 2018). Therefore, the species has not
met this required element of this criterion.

Criterion 4. Number of mature individuals

Vulnerable
Low

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

Evidence:

Not eligible

The global population size has not been quantified, but the species is reported to be local and
uncommon throughout much of its range (del Hoyo et al. 1999). Within Australia, the population
size has not been quantified (BirdLife International 2018), but it is not believed to approach the
thresholds for Vulnerable under the population size criterion. Therefore, the species has not met
this required element of this criterion.

Criterion 5. Quantitative Analysis

Vulnerable
Medium-term future

250%in 10 years or 220% in 20 years or

Indicating the probability of extinction in 3 generations, 5 generations, & IR F
the wild to be: whichever is longer  whicheveris longer ~ 0 2B e
(100 years max.) (100 years max.)
Evidence:
Not eligible

Population viability analysis has not been undertaken.

Conservation actions

Recovery plan

A Recovery Plan is not required; an approved Conservation Advice for the species provides
sufficient direction to implement priority actions, mitigate against key threats and enable
recovery. Management and research activities are being undertaken at international, national,
state and local levels.

Primary conservation actions

Work with governments in East Asia to minimise destruction of key breeding habitats.

Important habitats in Australia are identified and protected.
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Conservation and Management priorities

. Habitat loss and modifications

0 Seek the support of governments in East Asia to protect remaining old growth forests
within the breeding range of the species.

o Identify requirements of important habitat in Australia.

0 Support initiatives to improve habitat management at key sites in Australia.
Stakeholder Engagement

e Through the bilateral migratory bird consultative meetings with the Governments of
Japan, China and the Republic of Korea, raise awareness of the conservation of White-
throated Needletail.

e Promote the conservation, and raise the profile, of White-throated Needletail through
strategic programs and educational products.

¢ Promote the exchange of information between governments, NGOs and communities
through use of networks, publications and websites.

Survey and Monitoring priorities

¢ Enhance existing White-throated Needletail monitoring programs, such as BirdLife
Australia’s Swift Monitoring Sites, particularly to improve coverage in under surveyed
parts of Australia.

Information and Research priorities

e Use remote sensing to assess the extent of habitat loss at the breeding grounds.

¢ Undertake work to more precisely assess White-throated Needletail life history,
population size, distribution and ecological requirements in Australia.

¢ Improve knowledge about potential threatening processes including the impacts of
infrastructure (i.e. wind turbines and overhead wires).

e Quantify levels of organochlorines in individuals and prey species.

Recommendations

® The Committee recommends that the list referred to in section 178 of the EPBC Act be
amended by including in the list in the Vulnerable category:

Hirundapus caudacutus

(ii) The Committee recommends that there not be a recovery plan for this species.

Threatened Species Scientific Committee

27/02/2019
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