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This document combines the approved conservation advice and listing assessment for the
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Conservation status

Pseudomys novaehollandiae (New Holland mouse, Pookila) was listed in the Vulnerable category
of the threatened species list under the Environment Protection and Biodiversity Conservation Act
1999 (Cwth) (EPBC Act) effective from 11 August 2010.

Pseudomys novaehollandiae was reassessed by the Threatened Species Scientific Committee to
be eligible under Criteria 1 and 2 and should be retained in the Vulnerable category effective
from 5 July 2024. 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: A4b: Vulnerable

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

e (Criterion 3: Not eligible
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e Criterion 4: Not eligible
. Criterion 5: Insufficient data

The main factors that make the species eligible for listing in the Vulnerable category are a
limited area of occupancy (A0O); limited number of locations; continuing decline in extent of
occurrence (EOO), AOO, habitat, number of locations, number of subpopulations, and number of
mature individuals; and a substantial inferred and projected reduction population size due to
compromised habitat quality and declining AOO driven by the impacts of the 2019-2020
bushfires.

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 Threats Database.

Species information

Taxonomy

Conventionally accepted as Pseudomys novaehollandiae (Waterhouse 1843). The species was
first described by Waterhouse in 1843 as Mus novaehollandiae, later revised to Pseudomys
(Gyomys) novaehollandiae Thomas 1910, and now simply Pseudomys novaehollandiae. Known as
the New Holland mouse since its description in 1843, the species is now commonly called the
Pookila - a name derived from the Ngarigo word for mouse, adopted by the Federal Government
in 1995 as the Indigenous name for the species (Braithwaite et al. 1995).

Description

The New Holland mouse is a small, terrestrial, burrowing rodent native to Australia. It has pale
grey-brown fur on the dorsal side, white or greyish white underparts, and pink feet with white
hairs. The species is similar in size and appearance to the introduced Mus musculus (house
mouse) but can be distinguished by the combination of a usually bicoloured tail (darker
dorsally) with hairs flattened against the scales, a broader neck, less pointed nose, and larger
eyes (Burns et al. 2023a). The species has a head-body length of approximately 65-90 mm, a tail
length of approximately 80-105 mm, and a hind foot length of approximately 20-22 mm
(Menkhorst & Knight 2001). Specimens of the New Holland mouse from Tasmania are heavier
than specimens from Victoria, which are heavier than those from New South Wales (NSW) and
Queensland (Qld), although head-body length and skull measurements are similar across the
range of the species (Hocking 1980). Individuals weigh 12-20 g in Qld and NSW, 18-25 g in
Victoria, and 19-28 g in Tasmania. New Holland mice from Tasmania have smaller ears (12 mm)
than those on the mainland (16 mm; Burns et al. 2023a).

Distribution

The New Holland mouse has a disjunct, fragmented distribution extending across southern Qld,
NSW, the Australian Capital Territory (ACT), Victoria, and Tasmania. The species primarily
occurs in coastal areas; however, its range extends inland to around 100 km in northern NSW
and southern Qld, and includes a remnant subpopulation (near Parkes, NSW) that is more than
300 km from the coast (Burns et al. 2023a). Genetic evidence and the distribution of recent
subfossils indicates that the New Holland mouse once formed a single continuous population on
mainland Australia (Breed & Ford 2007). This historic distributional change is attributable to
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both longer-term climatic and landscape changes, as well as a large population decline following
European settlement (Breed & Ford 2007; Roycroft et al. 2021).

More than 95% of the New Holland mouse’s range appears to consist of a large cluster of
subpopulations that incorporate much of the mid- and north coasts of NSW and extend into
southern Qld. The remainder of the species’ distribution has historically been contained in small
and clearly isolated subpopulations, including two in Tasmania (north-east coast and Flinders
Island), three in Victoria (Anglesea, Wilsons Promontory, and Gippsland Lakes), and one in
inland NSW, near Parkes.

The species appears to have undergone significant decline in Victoria and Tasmania since it was
listed in the Vulnerable category under the EPBC Act in 2010. Remote camera surveys conducted
at 472 sites across the species’ range in Victoria between 2015 and 2018 detected the New
Holland mouse in just five out of 12 previously occupied areas (Burns 2020a). These broad-scale
camera surveys conducted across the species’ range in Victoria have failed to detect the New
Holland mouse from seven out of 12 areas where the species was recorded since European
settlement, even when paired with systematic re-trapping effort (2013-2018) at selected sites in
the Eastern Otway ranges (Wilson et al. 2017). In the remaining subpopulations, long-term
monitoring programs have recorded a rapid decline in abundance between 2018-2020 (Burns
2020b, 2020c¢).

In Tasmania, data from 18 years (1998-2016) of search and capture effort for the New Holland
mouse show that there has been a pronounced decline in the species’ detectability from 16 sites
to only two over the latter half of this survey period, alongside more than a 99% reduction in
capture per unit effort (Lazenby et al. 2019). This decline in records occurred despite a larger
search effort of 19,771 trap nights from 2008 to 2016, compared to 2,588 trap nights from 1998
to 2007. Of the two detections of the species in the more recent period, both were in hair tubes,
and one detection (near St Helens) consisted of a hair on a single tape that was identified as
probable New Holland mouse hair. A more specific determination could not be made from the St
Helens sample given the small amount of hair. The other detection occurred at Waterhouse
Conservation Area and consisted of one definite, and two probable identifications of New
Holland mouse hair contained in hair tubes (Lazenby et al. 2019).

In 2017, a one-off systematic survey using camera trapping targeted New Holland mouse across
the species’ historic range in Tasmania (Visoiu & Driessen 2018). This survey confirmed the
decline observed in the species’ distribution and abundance reported by Lazenby et al. (2019).
Survey sites were selected based on desktop mapping of habitat in areas where the New Holland
mouse had been recorded previously, in combination with Geographic Information Systems
(GIS) assessment of early post-fire vegetation in vegetation types the species had been caught
previously. The survey resulted in 1,268 separate visits by 22 animal species. No definitive
images were recorded of the New Holland mouse. Several poor-quality images were recorded at
Waterhouse Point and were initially considered to be suggestive of New Holland mouse,
however subsequent re-deployment of focus-adjusted cameras and live trapping in this area
recorded only house mice (Visoiu & Driessen 2018).

In addition to systematic camera surveys, predator scats were systematically collected by
surveying multiple squares of 3 x 3 km across Tasmania in the autumn of 2014. Over 3,000 scats
were collected, with 287 from areas consistent with past descriptions of New Holland mouse
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habitat. Environmental DNA (eDNA) was extracted from these 287 scats; however, no New
Holland mouse DNA was detected (Modave 2017). In late 2021, surveys in Tasmania recorded
definitive images of the New Holland mouse on two out of 47 remote cameras placed on
historically occupied habitat on Flinders Island. Photographic images were later confirmed with
a trap release survey that resulted in the capture and release of one male and one female New
Holland mouse (B Lazenby 2021, pers comm. 5 October). These sightings represent the only
confirmed records of the species in Tasmania since 2009.

Very little systematic monitoring of New Holland mouse subpopulations has occurred across the
largest part of the species’ range in NSW, making the estimation of total population size or the
detection of population trends very difficult. The longest enduring monitoring dataset comes
from a 32-year study of the effects of fluoride exposure on small mammal populations near the
Tomago aluminium smelter (situated in the Hunter region). Between 1982 and 2013, the
numbers of New Holland mouse captured in annual trapping surveys varied significantly (often
by more than an order of magnitude) but appeared to demonstrate an overall decline across the
course of the study (SMEC 2015). Interestingly, much of this decline in New Holland mouse
relative abundance correlated with increasing numbers of Antechinus stuartii (brown
antechinus) (SMEC 2015). Two other multi-year monitoring studies that included captures of
New Holland mice have been conducted in NSW: one in the Wyrrabalong National Park, and one
in and around the Munmorah State Conservation Area. Trapping at Munmorah occurred over
seven years from 2003 to 2009 (with a gap in 2008) (Beckers 2009, unpublished data), while
trapping at Wyrrabalong was carried out across five years from 2009 to 2013 (with a gap in
2012) (Forest Fauna Surveys 2011; Mjadwesch 2012, 2013). As with the Tomago data, the
number of New Holland mouse captures at both Munmorah and Wyrrabalong exhibited wide
interannual variation with a possible trend of decline at the former site, but no discernible trend
at the latter.

The New Holland mouse has been detected at eight localities in south-eastern Qld between 1996
and 2022, with the species’ distribution in Qld considered to comprise four extant
subpopulations. Trapping regimes have ranged from multiple trap-night projects run across a
single year to a 13-year trapping program. The occurrence of the New Holland mouse in Qld was
first confirmed when two individuals were trapped at Crows Nest in 1996 (Van Dyck & Lawrie
1997). Another capture was recorded the following year in what is now the Glen Rock section of
Main Range National Park (Krieger & Lehmann 2000). Subpopulations are known or thought to
persist on private property at Emu Creek, now the most northerly record of the species (M
Edwards 2022, pers comm. 21 October); on freehold land at Ravensbourne (Sparshott &
Sparshott 2003; P Sparshott 2022, pers comm. 7 May) and in the nearby Helidon Hills (Sparshott
& Sparshott 2003; L Leung 2021, pers comm. 16 November); in the Cunninghams Gap section of
Main Range National Park and adjacent Spicers Peak Nature Refuge (Dixon 2014; M Brady 2022,
pers comm. 28 Oct; Gynther unpubl. data); and in the Numinbah Valley (I Gynther 2022, pers
comm. 2 November).

There have also been ongoing attempts to establish a translocated subpopulation in the
Mulligans Flat Woodland Sanctuary in the Australian Capital Territory (ACT). Although this
translocated subpopulation has persisted for a number of years and has produced viable
offspring (Abicair et al. 2020), it is not yet clear whether the subpopulation is self-sustaining.
Therefore, the subpopulation in the ACT has not been included as either a subpopulation or to
help define a location in the accompanying listing assessment (See Attachment A).
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Map 1 Modelled distribution of New Holland mouse (Pookila)
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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 contained herein. Due to limited survey effort and information available, the
Scientific name, and its habitat, may occur in areas where it has not yet been recorded, and the modelled distribution (Map
1) should be considered as indicative only.

Species distribution mapping: The species distribution mapping categories are indicative only and aim to capture (a) the
habitat or geographic feature that represents to recent observed locations of the species (known to occur) or 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, customary, and spiritual significance of species and the ecological communities
they form are diverse and varied for Indigenous Australians and their stewardship of Country.
This section describes some examples of this significance but is not intended to be
comprehensive or applicable to, or speak for, all Indigenous Australians. Such knowledge may be
only held by Indigenous Australians who are the custodians of this knowledge and have the
rights to decide how it is shared and used.

Significance specific to the New Holland mouse
The cultural and customary significance of the species is not well known. The New Holland
mouse is now commonly called the Pookila, a name derived from the Ngarigo word for mouse
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(Braithwaite et al. 1995). However, not all Indigenous Australians and/or Traditional Custodians
may agree on this name for the species (Smith et al. 2023).

The geographic range of the New Holland mouse is known to occur on the Traditional lands of
many Indigenous groups and encompasses areas that have local cultural knowledge custodians
and land rights holders. Twenty-four Traditional Custodian Nations have been identified across
the species’ known distribution. These cultural groups, rightsholders, stakeholders, and
organisations may include, but are not necessarily limited to the following:

Traditional Custodian Nations:

Awabakal, Banbai, Biripi, Boonwurrung, Bundjalung, Burrgati, Daingatti, Darkinung, Dharug,
Eora, Geawegal, Gumbainggir, Kuringgai, Kurnai, Ngarabal, Paredarerme, Pyemmairrener,
Tharawal, Tyerrernotepanner, Wadawarrung, Wiradjuri, Wonnarua, Worimi, and Yuggera
(AIATSIS 2023b).

Registered Native Title Body Corporates (RNTBC):

The New Holland mouse may occur on the Registered Native Title Body Corporates including
VCD2023/001 (Eastern Maar People), VCD2010/001 (Gunai/Kurnai People) in Victoria;
NCD2017/003 (Yaegl People), NCD2014/001 (Gumbaynggirr People), NCD2007/001 (Githabul
People), NCD2022/001 (Widjabul Wia-Bal), NCD2015/003 (Yaegl People), and NCD2013/002
(Bandjalang People) in NSW; NSD876/2020 (Tweed River), NC2020/002 (Bundjalung People),
QC2017/005 (Yuggera Ugarapul People), the Gold Coast Native Title Group, and QC2017/007
(Danggan Balun (Five Rivers) People) in Qld (National Native Title Tribunal 2023).

Traditional language groups:

Gadubanud, Brataualung, Tatungalung, Cape Portland Tasmanian, Dharawal, Eora, Kuringgai,
Wiradjuri, Dharug, Darkinyung, Geawegal, Guringay, Warrimay, Birrbay, Gathang, Ngaku,
Dhanggati, Ngambaa, Burrgati, Gambalamam, Baanbay, Gumbaynggirr, Yaygirr, Bundjalung,
Yunggaya, Wiyaba, Wehlubal, Nyangbal, Minyangbal, Galibal, Nganduwal, Yugambeh, Mununjali,
Garumngar, Geynyan, Yugarabul, Dalla (AIATSIS 2023a).

Indigenous Protected Area, Indigenous Rangers, Cultural and Land Management
organisations:

Flinders Island Aboriginal Association Inc., Wreck Bay Aboriginal Community Council (Wreck
Bay Caring for Country Rangers), Worimi Local Aboriginal Land Council (Worimi Green Team),
Mid North Coast Aboriginal Rangers, Gumma Indigenous Protected Area (IPA), Dorodong IPA
(Dorodong Association Inc.), Minyumai IPA (Jahnala Yenbalehla Rangers), Ngunya Jargoon IPA
(Jali Local Aboriginal Land Council) (AIATSIS 2023a; National Indigenous Australians Agency
2020).

Relevant biology and ecology

The New Holland mouse is a social animal, living predominantly in shallow underground
burrows shared with other individuals (Kemper 1980a; Lazenby et al. 2007). The species is
nocturnal and spends considerable time foraging for food above-ground, predisposing it to
predation by native predators and introduced species - particularly Felis catus (feral cats), but
also potentially by Vulpes vulpes (European red fox) (Lazenby 1999).
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The New Holland mouse has been described as a food generalist and a habitat specialist
(Braithwaite & Gullan 1978) due to its omnivorous diet, yet restriction to very specific habitat
types. The species’ diet consists principally of seeds (particularly of legumes), but insects and
other invertebrates, leaves, flowers, and fungi are also eaten (Cockburn 1980; Wilson & Bradtke
1999).

Habitat

Observed habitat across the species’ known range (since European settlement) includes open
heathlands, open woodlands with a heathland understorey, tall open forest with a grassy
understorey, woodland with a grassy understorey, and vegetated sand dunes (Keith & Calaby
1968; Posamentier & Recher 1974; Fox & Fox 1978; Hocking 1980; Fox & McKay 1981; Pye
1991; Wilson 1991; Van Dyck & Lawrie 1997; Lock & Wilson 1999; Sparshott & Sparshott 2003;
Wilson & Laidlaw 2003; Lazenby et al. 2007; Dixon 2014). The heathland element of the species’
habitat is represented by dry heathlands that are floristically diverse and even (i.e., a high
number of plants that are all relatively abundant compared to each other) that grow on sandy
soils with a high percentage of bare ground (e.g., Seebeck et al. 1996). Peaks in abundance have
been observed during the early to mid-stages of vegetation succession, which is typically
induced by fire (Posamentier & Recher 1974; Braithwaite & Gullan 1978; Fox & Fox 1978, 1984;
Fox & McKay 1981; Wilson et al. 2017). Similar peaks in New Holland mouse abundance have
been observed three to seven years after fire, or seven to nine years following sand mining (Fox
& McKay 1981; Fox 1982; Wilson 1991). However, recent evidence suggests that time since fire
is not a good descriptor of habitat suitability or predictor of population abundance for remnant
subpopulations in Victoria (Burns & Phillips 2020).

There is also evidence that subpopulations of the New Holland mouse are strongly affected by
rainfall. In NSW, the length of the breeding season, and thus reproductive output, has been
shown to increase during times of above average rainfall (Kemper 1976b, 1980). At Anglesea,
Victoria, subpopulation densities peaked following four years of above average rainfall and
declined during below average rainfall and drought conditions (Lock 2005; Wilson et al. 2017).
There is also data to suggest that subpopulation fluctuations at Wilsons Promontory were
influenced by rainfall patterns (Wilson et al. 2005). At Anglesea, abundance was found to have a
strong positive relationship with cumulative monthly residual rainfall in the preceding nine
months (Lock 2005). The impact of rainfall is likely related to its influence on resource
availability, which affects variation in birth rates, recruitment, and adult survival (Woinarski et
al. 2014). Energy requirements are likely to be high during breeding, particularly for females,
and if dietary resources are inadequate during this time, females or their young may perish
(Lock & Wilson 2017).

The perception of the New Holland mouse as a habitat specialist lies in stark contrast to the
fossil record for the species. Remains of the species are common in every bone deposit in south-
eastern Australia that has been examined, and these deposits occur across a broad range of
historical vegetation types and altitudes (Ford 2003). The species’ perceived habitat
specialisation may have been further challenged by the translocation of the species into a
predator exclusion zone in the ACT as part of the Mulligans Flat-Goorooyarroo Woodland
Experiment. The box gum and grassy woodlands comprising the predator exclusion area are not
the type of coastal habitat often associated with contemporary records of the species (Abicair et
al. 2020). However, the latest detection of the species in grassy open forests and woodlands in
Qld means that these non-coastal habitat types are still represented in the New Holland mouse
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distribution. The skewed occurrence (and perhaps specificity) of the New Holland mouse
toward coastal areas may in part be due to predation by cats and European red foxes, and/or the
interaction between predation by introduced species and other recognised threats such as
altered fire regimes, disease (e.g., toxoplasmosis), and competition with introduced species such
as the house mouse and Rattus rattus (black rat). However, it is worth noting that individuals in
the translocated ACT subpopulation are significantly underweight compared to their founding
subpopulations (13.6 g vs. 17.5g) (Abicair et al. 2020), and that the subpopulation may not be
self-sustaining. Together, these attributes may indicate that the habitat is suboptimal for the
New Holland mouse.

The New Holland mouse has been found to live predominantly in shallow burrows shared with
other individuals; however, individuals have been recorded sheltering under low growing
shrubs in surface nests (Kemper 1980a, Lazenby et al. 2007). It is likely that the species shelters
in burrows during times of fire. This behaviour may be one of the attributes that allow the New
Holland mouse to persist in situ through fire events (Friend 1993; Burns & Phillips 2020).

Given the species’ diet and habitat, it spends considerable time foraging for food above-ground.
This type of foraging behaviour is likely to predispose the species to predation by a number of
animals, including owls, and introduced species such as the feral cat and the European red fox.
The New Holland mouse may not have developed strong anti-predator responses to introduced
predators, possibly resulting in heightened predation pressure. Risbey et al. (2000) found that
cats had a significant impact on population numbers of two Pseudomys species in Western
Australia. The combination of small, isolated subpopulations of the New Holland mouse and
predation by introduced predators is likely to have a significant impact on the population
viability of the species.

Movement/dispersal

There is some available information that documents the nightly movements of the nocturnal
New Holland mouse, but seasonal patterns of movement have not been investigated. Ten
individuals were radio-collared in one area of Tasmania for approximately two weeks, with
information on nightly movement able to be obtained. Over a two-hectare grid, nine individuals
were found to move up to 206 m in one night, and up to 37 m in one hour. Home range estimates
were calculated from the same data and ranged from 0.44 ha to 1.4 ha. The home ranges of
radio-collared individuals overlapped (Lazenby 1999; Lazenby et al. 2007). At Anglesea, home
ranges were recorded for males (2.14 £0.14 ha) and females (1.39 £0.37 ha) (Lock 2005).

Reproductive biology

The species’ generation length is estimated between one and two years. Females reach sexual
maturity at 13 weeks of age and live up to two years (Kemper 1980b), although at least one
study detected significant numbers of third-year females (Lock & Wilson 2017). There are
insufficient data on longevity for males, but males are believed to reach sexual maturity at 20
weeks (Kemper 1980b). Gestation takes 29-33 days and litter size ranges from one to six young
(mean = 4.6), with first-year females producing one or two litters per season and second-year
females producing three to five litters under good conditions (Kemper 1980b). Young are
suckled for three to four weeks (Kemper 1976a). Breeding typically occurs from late winter to
early spring or autumn in the north, and from late spring to early summer in the south (Kemper
1976b, 1980; Pye 1991). The timing of breeding is related to abundance and quality of food
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(Kemper 1976b; 1980), which is ultimately associated with rainfall patterns (Fox et al. 1993)
and fire succession (Seebeck et al. 1996).

Fire ecology

On mainland Australia, New Holland mouse abundance may peak during the early to mid-stages
of vegetation succession, three to seven years after fire (Posamentier & Recher 1974;
Braithwaite & Gullan 1978; Fox & Fox 1978; Fox & McKay 1981; Wilson et al. 2017). The species’
relationship with fire is complex, with burn severity, timing, size, predation pressure, and
climatic conditions following fire impacting habitat suitability to a greater degree than a linear
measure of time-since-fire (Burns and Phillips 2020). The New Holland mouse is also reported
to have relatively high survival during and immediately following bushfires, presumably due to
its ability to shelter in burrows (Friend 1993; Burns & Phillips 2020). Thus, the species may be
well-adapted to survive low to moderate severity fire but still be susceptible to negative impacts
of high and very high severity fire if survival in the post-fire environment is compromised by
food shortage, amplified predation, or other threats.

Habitat critical to the survival
Habitat critical to the survival or important habitats of a species refers to areas that are
necessary:

e For activities such as foraging, breeding, shelter, or dispersal;

¢ For the long-term maintenance of the species (including the maintenance of
species/subspecies essential to the survival of the species);

¢ To maintain genetic diversity and long-term evolutionary development; or

e For the reintroduction of populations or recovery of the species.

Habitat critical to the survival of the New Holland mouse can be broadly defined as: the current
area of occupancy of the species; areas in which the species previously occurred but has since
become locally extinct; patches of suitable habitat that may not be currently occupied by the
species; and potential habitat into which the New Holland mouse could disperse or be
translocated. This potential habitat may be directly adjacent to currently occupied habitat
patches, or may be represented by a patch of suitable, unoccupied habitat that is not
immediately connected to occupied New Holland mouse habitat.

Across the species’ range, the New Holland mouse is known to inhabit open heathlands, open
woodlands with a heath understorey, dry sclerophyll forests with a grassy or heath understorey,
tall open grassy forests, open grassy woodlands, and vegetated sand dunes, as described above
(see Habitat section; Keith & Calaby 1968; Posamentier & Recher 1974; Fox & Fox 1978;
Hocking 1980; Fox & McKay 1981; Pye 1991; Wilson 1991; Van Dyck & Lawrie 1997; Lazenby et
al. 2007). Further research is needed to more specifically define habitat critical to the survival of
the New Holland mouse (see Conservation Actions section) as the species has been detected in a
range of habitat types. However, all habitats where the species has been recorded (i.e., the
species’ area of occupancy), and potential habitats (these may not necessarily be occupied by the
species currently) that align with the habitat types described above are considered habitat
critical to the survival of the New Holland mouse. Furthermore, given that the species has
declined markedly in parts of its range and subpopulations may rapidly change in size, failure to
detect the species during surveys does not indicate the absence of habitat critical to the survival.
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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 a subpopulation, in keeping with the
terminology used in the EPBC Act and state/territory environmental legislation.

All populations of the New Holland mouse are important for the long-term recovery and survival
of this species due to the patchiness and isolated nature of the species’ populations along with
evidence of declines.

Threats

The New Holland mouse is threatened by loss and modification of habitat due to fire regimes
that cause declines in biodiversity, land development, the impacts of a changing climate
(increased fire frequency, severity, and scale, as well as drought frequency and duration), and
degradation of habitat by infection with Phytophthora cinnamomi (Seebeck et al. 1996; Seebeck
& Menkhorst 2000). Predation by introduced predators - including cats and European red foxes
- is also likely to be threatening the persistence of New Holland mouse subpopulations (Seebeck
et al. 1996; Smith & Quin 1996; Ford 2003). These threats often act synergistically and can
compound their individual effects. Competition from introduced rodents, such as the house
mouse, also represents a potential threat (Fox & Gullick 1989; Seebeck et al. 1996).

Table 1 Threats impacting the New Holland mouse (Pookila)

Threat Status and severity 2 ‘ Evidence

Fire regimes that cause declines in biodiversity b

Increase in fire Timing: current Since European colonisation, fire regimes in south-
severity/frequency Confidence: observed eastern Australia have been altered by a combination of
disruption to Indigenous fire management practices,

Likelihood: almost land use changes, and clearing for development and

certain agriculture (SOE 2016). Changes to the existing fire
Consequence: major regime include a shift to very large fires occurring at
Trend: increasing shorter intervals.

Extent: across the entire | Fire regimes that do not provide habitat patches of
range suitable successional age, size, and distribution are a

threat to the New Holland mouse (Seebeck & Menkhorst
2000; Burns & Phillips 2020). Fire intervals that are too
infrequent could possibly contribute to a decline in
habitat suitability for the New Holland mouse (Burns et
al. 2020). Conversely, increased fire severity and
frequency may also result in a lack of habitat patches of
suitable successional age, size, and distribution
required by the species (Seebeck & Menkhorst 2000).
High-frequency fires are likely to cause a significant
decline in the abundance of the New Holland mouse if
the habitat which the species occupies is unable to
regenerate between fire events.

High severity fire may also cause declines in New
Holland mouse abundance. An analysis carried out by
the National Environmental Science Program (NESP)
Threatened Species Recovery (TSR) Hub estimated that
over 45% of the species’ distribution was burnt during
the 2019-20 bushfires, and a third of this area was
burnt at very high severity (Legge etal. 2021). Overall,
abundance of the New Holland mouse was predicted to
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Threat

Status and severity 2

Evidence

have declined by 24% one year after fire (Legge et al.
2021).

Although fire impacts the abundance and quality of
habitat for the New Holland mouse, Burns and Phillips
(2020) caution against the general use of ‘time-since-
fire’ to determine an optimum fire interval, and in turn
habitat suitability for the species. Instead, fire
management is strongly recommended to be tailored to
a local scale, with different fire intervals likely needed
to suit the specific habitat type and trends in New
Holland mouse abundance at a fine scale (Burns &
Phillips 2020).

Fire regimes that cause declines in biodiversity is listed
as a key threatening process (KTP) under the EPBC Act
(DAWE 2022).

Fire interactions

Bushfires may exacerbate the declining abundances of
small and medium-sized marsupials caused by drought
conditions (Hale et al. 2016; Crowther et al. 2018).
Furthermore, frequent bushfires reduce vegetation
cover, increasing the risk of predation, causing direct
mortality and disrupting food availability.

Habitat loss, disturbance, and modification

Habitat clearing for
development

Timing: past, current
Confidence: observed
Likelihood: likely
Consequence: major
Trend: static

Extent: across part of its
range

Most of the species’ range overlaps with coastal habitat
that is vulnerable to real estate development. Such
development and other land use changes (e.g.,
agricultural development, roads, etc.) lead to
permanent loss of habitat and connectivity.
Development of coastal habitats has represented a
significant threat to the species across parts of its range.
The magnitude of ongoing habitat loss has reduced over
the last 10 years, but largely because substantial tracts
of potential habitat have already been cleared. Thus, all
remaining potential habitat has significant conservation
value for the species.

Habitat modification due to
Phytophthora cinnamomi
infestation

Timing: current
Confidence: inferred
Likelihood: likely
Consequence: moderate
Trend: increasing

Extent: across the entire
range

Modification of habitat that results in reduced food
availability overall, and at key points in the breeding or
survival cycle (e.g., winter), represents a threat to the
species. Phytophthora cinnamomi infestation of native
vegetation has been observed across the national range
of the New Holland mouse, with many confirmed cases
of the disease in Tasmania and the eastern Otways, in
Victoria (Seebeck et al. 1996, Wilson et al. 2020).
Habitat modification by P. cinnamomi may have the
greatest impact on the small and isolated
subpopulations situated in Victoria and Tasmania.

Invasive species

Predation by cats

Timing: current
Confidence: inferred

Likelihood: almost
certain

Consequence: major
Trend: static

Extent: across the entire
range

The Threat Abatement Plan for Predation by Feral Cats
(DoE 2015) identified the New Holland mouse as having
a high threat rating from feral cat predation. Radford et
al. (2018) also rated the species as highly susceptible to
cat predation (feral and domestic cats). Risbey et al.
(2000) found that cats had a significant impact on the
abundance of two other Pseudomys species in Western
Australia. Removal of vegetation cover by fire increases
the exposure of small animals to predators. Feral cats
prefer to hunt in more open habitats, and in these
habitats their hunting success on small mammals is
higher (McGregor et al. 2014). Further, communal

11




Pseudomys novaehollandiae (New Holland mouse, Pookila) Conservation Advice

Threat

Status and severity 2

Evidence

burrowing and small local population densities mean
that predation events at burrow entrances could cause
rapid local declines (Burns 2020).

Predation by European red
foxes

Timing: current
Confidence: inferred

Likelihood: almost
certain

Consequence: moderate
Trend: static

Extent: across the entire
range

The Threat Abatement Plan for Predation by the
European Red Fox (DEWHA 2008) identified several
Pseudomys species as being affected by the European
red fox. The New Holland mouse was not included
among the list of impacted native rodents, but Radford
et al. (2018) rated the species as highly susceptible to
fox predation. The potential establishment of a
European red fox population in Tasmania would
present a potential threat to subpopulations in that
state.

Competition from introduced
rodents

Timing: current
Confidence: suspected
Likelihood: possible
Consequence: minor
Trend: static

Extent: across the entire
range

Competition from introduced rodents, such as the house
mouse, is suggested as a potential threat to the
persistence of the New Holland mouse (Fox & Gullick
1989; Seebeck et al. 1996). However, Haering & Fox
(1997) showed that the two species co-existed when
floristic and structural elements of habitat allowed for
microhabitat partitioning. One study revealed dietary
separation between the two species, with the New
Holland mouse preferring seeds and vegetative material
at times when the house mouse was almost completely
insectivorous (Cockburn, 1980). Alternatively, the
house mouse was observed adopting an omnivorous
diet when it occurred in other environments (Cockburn,
1980).

An experimental study highlighted that the New
Holland mouse was competitively superior to the house
mouse (Fox & Haering 1984). However, it has also been
suggested that the outcome of competition between
these two species may be dependent on their relative
densities, and that plagues of house mice may be able to
competitively exclude New Holland mice through sheer
weight of numbers (Fox & Gullick 1989; Lazenby et al.
2019). Finally, populations of introduced rodents may
support larger populations of introduced predators,
leading to increased predation on native species
(Lazenby et al. 2019).
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Threat

Status and severity 2

Evidence

Climate change

Increasing number of hot
days, prolonged drought, and
longer fire seasons

Timing: current/future
Confidence: inferred

Likelihood: almost
certain

Consequence: major
Trend: increasing

Extent: across the entire
range

In the south-east and tablelands region of NSW, there is
a projected increase in minimum and maximum
temperatures, the number of hot days (above 35°C), fire
danger weather and extreme events (e.g., drought), and
changes to precipitation patterns (increased
precipitation in autumn and decreased precipitation in
spring) (OEH 2014). During 2017-19, south-eastern
NSW experienced severe drought (Bureau of
Meteorology 2020).

Climate change has been identified as a potential threat
to the New Holland mouse through the possible
alteration and further fragmentation of the species’
habitat. Brereton et al. (2005) modelled the impact of a
number of potential climate change scenarios on the
distribution of a range of small mammals including the
New Holland mouse, and concluded that future climate
change could result in a decline of up to 50% in the
distribution of the species.

Declining rainfall and increased drought prevalence
have previously been implicated in the precipitous
declines of New Holland mouse subpopulations at
Anglesea and Wilsons Promontory (Wilson et al. 2005;
2017), and climate change is likely to increase the
frequency of such conditions across the species’ range.
Furthermore, there is strong evidence that the length of
breeding season, and thus reproductive output, is
directly correlated to rainfall, with a decrease in
precipitation likely to reduce overall reproductive
output (Kemper 1976b, 1980).

Climate change may also increase the intervals between
the above average rainfall events that result in
increased food resources and higher reproductive
output for the species in these good years, but lower
reproductive output in the intervening years. Increased
frequency and duration of droughts are likely to
increase the likelihood of precipitous decline and local
extinction events. Droughts may have a substantial
effect on the hydrology and vegetation on which the
species relies, as many plants are vulnerable to
mortality through drought stress and hydraulic failure
(Choat et al. 2018; Nolan et al. 2021). Increased
probability of catastrophic, broad-scale bushfires driven
by a changing climate will also reduce habitat
availability and recolonisation capacity for the species.

Threats resulting from small an

d fragmented subpopulations

Low genetic diversity and
inbreeding

Timing: current
Confidence: inferred
Likelihood: possible
Consequence: moderate
Trend: increasing

Extent: across part of the
range

Small, isolated subpopulations can be subject to various
Allee effects, including inbreeding depression caused by
low genetic diversity (Frankham et al. 2014).

Population genetic analyses on the New Holland mouse
have found evidence of low heterozygosity in Victorian
subpopulations (relative to NSW populations),
suggesting that inbreeding may be an issue in such
subpopulations (E Roycroft 2021, pers comm.). Loss of
genetic diversity is also likely to be significant in any
subpopulations that persist in Tasmania and Flinders
Island.
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Threat Status and severity 2

Evidence

Disease

Toxoplasmosis caused by
Toxoplasma gondii

Timing: current
Confidence: suspected
Likelihood: possible
Consequence: moderate
Trend: unknown

Extent: across the entire
range

Toxoplasma gondii is a virulent pathogen that can cause
the disease toxoplasmosis. This pathogen is spread by
cats and is found throughout the range of the New
Holland mouse (Dickson 2018). Other Pseudomys
species have shown rapid, high mortality rates when
infected with the parasite (P Burns 2021 pers comm, 19
March). Even if Toxoplasma gondii does not directly
cause mortality in New Holland mouse, it may affect the
behaviour of infected individuals, possibly making those
individuals more susceptible to predation by cats.
Toxoplasmosis has the potential to rapidly affect New
Holland mouse subpopulations if the species shows a
similar response seen in other Pseudomys species.

aTiming—identifies the temporal nature of the threat

Confidence—identifies the nature of the evidence about the impact of the threat on the species
Likelihood—identifies the likelihood of the threat impacting on the whole population or extent of the species

Consequence—identifies the severity of the threat

Trend—identifies the extent to which it will continue to operate on the species
Extent—identifies its spatial context in terms of the range of the species

bFire regimes that cause a decline in biodiversity include the full range of fire-related ecological processes that directly or

indirectly cause persistent declines in the distribution, abundance, genetic diversity, or function of a species or ecological

community. ‘Fire regime’ refers to the frequency, intensity or severity, season, and types (aerial/subterranean) of

successive fire events at a point in the landscape.

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 — known to have occurred only a few times

Unknown — currently unknown how often the threat 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 stable or declining
Major — population decline is ongoing
Catastrophic — population trajectory close to extinction

Each threat has been described in Table 1 in terms of the extent that it is operating on the
species. The risk matrix (Error! Not a valid bookmark self-reference.) 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 experts and using available literature.
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Table 2 New Holland mouse risk matrix

Likelihood Consequences

Not significant | Minor Moderate Major Catastrophic

Almost
certain

Likely

Possible

Unlikely

Unknown
Risk Matrix legend /Risk rating:

Priority actions have then been developed to manage the threat particularly where the risk was
deemed to be ‘very high’ (red shading) or ‘high’ (yellow shading). For those threats with an
unknown or low risk outcome (green and blue shading) it may be more appropriate to identify
further research or maintain monitoring.

Conservation and recovery actions

Primary conservation outcome

By 2034, subpopulations across the range of the species are stable or increasing in suitable
habitat that is appropriately managed to ensure the species’ long-term persistence in the wild.
We have improved our understanding of the species’ habitat requirements, threatening
processes, and management priorities and have developed a clear plan to help the species
persist into the future under a changing climate.
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Conservation and management priorities
Habitat loss, disturbance, and modifications

Ensure that habitat occupied by the New Holland mouse, and habitat that is currently
unoccupied but is important to support the recovery of the species, is protected from

disturbance by development or other land use change.

Ensure there is no anthropogenic disturbance in areas where the New Holland mouse
occurs, excluding actions necessary to manage the conservation of the species.
Particular importance should be placed on the remaining Victorian and Tasmanian
subpopulations and these subpopulations must be prioritised for protection against
anthropogenic disturbance.

Investigate formal conservation arrangements, management agreements and
covenants on private land, and for crown and private land investigate inclusion in
reserve tenure to halt the removal and fragmentation of suitable habitat.

Control access routes to suitably constrain public access to known sites on public land.
In liaison with land managers, suitably control and manage access on private land and
other land tenures.

Where possible, purchase private or leasehold land on which the New Holland mouse
occurs and incorporate them into the conservation reserve system.

Restrict adverse impacts from land use at sites where the species is known to occur.

Protect subpopulations from impacts of habitat change caused by Phytophthora cinnamomi.

Impacts of increased bushfire severity and frequency

Manage fire regimes to improve habitat suitability for the New Holland mouse.

Identify appropriate severity, scale, and interval of fire to create a mosaic of habitat at
different successional stages to support viable New Holland mouse subpopulations.
Investigate and assess the benefits of Indigenous fire management within New Holland
mouse habitat.

Ensure that fire management is undertaken so that subpopulations have consistent
access to appropriate age classes of vegetation within areas of suitable habitat.

Where appropriate, provide maps of known occurrences to local and state Rural Fire
Services and seek inclusion of mitigative measures in bushfire risk management plans,
fire suppression plans, risk registers, and/or operation maps.

Climate change impacts

Protect and restore areas identified as climate refugia for the New Holland mouse.

Invasive species (including threats from predation)

Manage impacts of introduced predators on New Holland mouse subpopulations.

Monitor the abundance of the New Holland mouse and introduced predators in areas
with and without predator control programs, in areas with contrasting structural
vegetation characteristics, and in areas with contrasting fire histories, to better
understand the impacts of predation and how management could moderate that threat.
Implement actions outlined in the Threat Abatement Plan for Predation by Feral Cats
(DoE 2015) and the Threat Abatement Plan for Predation by the European Red Fox
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(DEWHA 2008) for the control of these introduced predators in areas where the New
Holland mouse occurs.

Monitor the abundance of introduced rodents in New Holland mouse habitat (especially
post-fire), so that any negative effects can be identified and mitigated.

Manage introduced predators immediately following fire to mitigate negative impacts on
the New Holland mouse. Introduced predator control will be crucial within the remaining
Tasmanian and Victorian subpopulations post-fire.

Disease

Monitor New Holland mouse subpopulations for the presence of Toxoplasma gondii.

If present, monitor any effects of Toxoplasma gondii infection on mortality, morbidity, and
behaviour in affected subpopulations.

Consider the feasibility of lab-based studies to establish the impacts of the parasite
(including behavioural impacts) on the New Holland mouse.

Where negative impacts of Toxoplasma gondii infection are observed, consider whether
reducing or eradicating cats could have positive effects for disease rates in the mice.

Develop and implement suitable hygiene protocols to protect known sites from new or
further outbreaks of dieback caused by P. cinnamomi.

Implement appropriate management actions to minimise the adverse impacts of existing P.
cinnamomi infestations.

Ex situ conservation

Maintain existing and establish new captive breeding subpopulations.

—  Consider reintroductions of captive-bred New Holland mice into unoccupied suitable
habitat where threats have been sufficiently managed across the species’ distribution.
Such suitable habitat may include cat-free islands. Care must be taken to source
reintroduced individuals from subpopulations that are genetically compatible and will
bolster genetic diversity (e.g., Victorian-bred individuals should not be reintroduced
into NSW or Qld habitats).

— Maintain/establish at least one captive breeding subpopulation (or semi-captive, i.e.,
fenced) in the ACT and/or NSW as an insurance population and source for
reintroductions into suitable habitat in NSW or Qld.

— Establish a captive breeding subpopulation in Victoria as an insurance population and
source for reintroductions into suitable habitat in Victoria.

— Investigate the feasibility (i.e., genetic implications, cost etc.) of reintroducing and
or/translocating Victorian-bred individuals to suitable habitats in Tasmania.

—  Consider bolstering critically at risk or locally extinct subpopulations with captive-bred
animals (most likely the Tasmanian and Victorian subpopulations).

Stakeholder engagement/community engagement

Actively engage Traditional Custodians in the management, including the implementation of
cultural fire management and survey, research, monitoring, and management actions.
Enable the sharing of knowledge, while ensuring the processes and protocols to record,
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store, and share any knowledge are agreed and appropriately resourced. Information on the
application of Indigenous burning and integrated Caring for Country practices to protect
and enhance habitat is of critical importance.

Identify and engage all land managers and Traditional Custodians within the distribution of
the New Holland mouse to ensure:

— Understanding of the importance of the land managed by Traditional Custodians to the
long-term persistence of the New Holland mouse.

— Relevant information regarding the conservation of the New Holland mouse is kept up-
to-date.

Ensure information on the New Holland mouse and its habitat is shared between different
jurisdictions across the species’ distribution. New population data and research should be

available to all stakeholders to continue to implement best-practice land management that
minimises the impacts of potential threats to the species.

Conduct surveys aimed at a broad target audience to determine current levels of public
knowledge and awareness and develop a communication and public education strategy
based on the findings.

Prepare education resources and distribute these to the identified target audience.

Involve the community in survey and monitoring efforts for the species. There may be scope
for volunteers to assist with image processing and classification as New Holland mouse
surveys are increasingly conducted using camera traps.

Survey and monitoring priorities

Continue to closely monitor the health and viability of the southern subpopulations
(Victoria and Tasmania). It is essential to note that these southern subpopulations are
declining significantly and more rapidly compared to the northern subpopulations (NSW
and Qld), therefore frequent monitoring of the southern subpopulations is vital to detect
any potential acceleration of subpopulation decline.

Develop targeted survey techniques and monitoring protocols for the species. Recent work
in Victoria (e.g., Burns et al. 2018; Burns 2020a) and in Tasmania (e.g., Visoiu & Driessen
2018; Lazenby et al. 2019), along with consultation with other species experts, should
provide a sound basis for development of these protocols.

Design and implement a national monitoring program across the species’ range using best-
practice methods, with particular focus on areas where the distribution and status of
subpopulations are poorly known, particularly in NSW.

Identify additional subpopulations and patches of suitable habitat. Comprehensive work of
this nature has already been undertaken in Victoria and Tasmania.

Monitor the progress of recovery (particularly post-fire), including the effectiveness of
management actions and the need to adapt them if necessary. Active management and
recovery of southern subpopulations (Tasmania and Victoria) must be prioritised.

18



Pseudomys novaehollandiae (New Holland mouse, Pookila) Conservation Advice

Information and research priorities

Urgently address knowledge gaps regarding current population size, subpopulation
connectivity, distribution, ecological requirements, and the relative impacts of threatening
processes for the New Holland mouse.

— Continue to undertake targeted research (population genetics analyses, camera
trapping, population modelling etc.) within the southern subpopulations in Victoria and
Tasmania.

—  Analyse the potential decline in northern subpopulations where the species is more
widespread.

—  Conduct regular surveys across NSW and Qld to establish the distribution, abundance,
and trajectory of subpopulations.

Conduct further research into optimal fire regimes for this species and how this is
influenced by predation by cats and European red foxes. In particular, more precisely assess
the fire regimes required to maintain suitable successional age, size, and distribution of
habitat for the species.

Undertake further research to assess the impact of climate change/rainfall variability on
New Holland mouse abundance and habitat, e.g., food availability.

Clarify the role of other rodents (both native and introduced) in the population ecology,
disease status, and conservation status of the New Holland mouse.

Undertake research to better understand the species’ metapopulation dynamics and causes
of fragmentation in the species’ distribution, especially within the Tasmanian and Victorian
subpopulations.

Continue to build on genetic studies on current levels of inbreeding across different
localities, the risk of outbreeding depression, ex situ genetic rescue and genetic diversity
across the species’ range (see Burns et al. 2023b), with particular emphasis on the small,
isolated subpopulations in Tasmania and Victoria. Develop plans to manage and maintain
genetic diversity at the species and subpopulation levels.

Recovery plan decision
A Recovery Plan is considered likely to provide additional conservation benefits and is therefore
required for this species.

Links to relevant implementation documents

This Conservation Advice is developed to be able to subsequently inform other planning
instruments such as a Bioregional Plan or a multi-entity Conservation Plan.

Fire regimes that cause declines in biodiversity as a key threatening process (2022)

New Holland mouse (Pseudomys novaehollandiae) Flora and Fauna Guarantee — Action

Statement (2003)

Pseudomys novaehollandiae (New Holland mouse): Species management profile for Tasmania’s

Threatened Species Link (2021)
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Threat abatement plan for predation by feral cats (2015)

Threat abatement plan for predation by the European red fox (2008)

Threat abatement plan for disease in natural ecosystems caused by Phytophthora cinnamomi

(2018)

Wildlife and threatened species bushfire recovery research and resources (2020)
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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 8 June 2023.

Attachment A: Listing Assessment for Pseudomys
novaehollandiae

Reason for assessment
The New Holland mouse was listed as Vulnerable under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) in August 2010.

This assessment follows prioritisation of a nomination from the public. This species was affected
by the 2019-20 bushfires, therefore evaluation by experts of the conservation status of the
species following the 2019-20 bushfires has also been undertaken.

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. The definition of each of the parameters follows the Guidelines for Using the
IUCN Red List Categories and Criteria.

Department of Climate Change, Energy, the Environment and Water
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Table 3 Key assessment parameters

Metric Estimate Minimum Maximum Justification

used in the plausible plausible

assessment value value
Number of 13,100 to <10,000 <34,700 A population size of <10,000 individuals is a
mature <26,300 very widely cited estimate for the species
individuals and is based on Menkhorst et al. (2008);

however, no details are available on how the
estimate was produced. Similarly, a
population size of 8,000 was estimated by
Woinarski & Burbidge (2016), but again no
details were provided regarding how the
estimate was calculated.

An analysis carried out by the National
Environmental Science Program (NESP)
Threatened Species Recovery (TSR) Hub
estimated that over 45% of the species’
distribution was burnt during the 2019-20
bushfires, with one third of this area being
burnt at high or very high severity. This
estimate was combined with expert
elicitation that focused on calculating the
species’ response to fires of varying severity
and likely decline due to fire. Overall, the
New Holland mouse population was
predicted to have declined by 24% (80%
confidence limits: 11-38%) one year after
fire (Legge etal. 2021).

Given the paucity of systematic monitoring
data across most of the species’ range, this
assessment has tentatively estimated the
maximum number of mature individuals
based on the calculation of Area of
Occupancy (AOO) and an estimate average
density of individuals. This maximum
plausible estimate of the number of mature
individuals was calculated by taking the AOO
estimate of 694 km? (see below) and
multiplying this by an average density of 0.5
individuals/ha:

694 km2 x 100 ha/kmZ2 x 0.5 individuals/ha =
34,700 individuals.

This density estimate was calculated based
on the lowest densities of New Holland
mouse reported from various field studies
conducted in NSW subpopulations (e.g,
Kemper 1980b; Fox et al. 2003). There are
few data available to help quantify the
proportion of juvenile versus mature New
Holland mice present in these estimates of
population size, therefore the number of
mature individuals is likely to be less than
the population estimate of ~34,700 animals.

Assuming a starting population of 34,700,
this suggests a post-fire population of
between 13,100 and 26,300 individuals (the
estimate used in this assessment). This
population range estimate was calculated by
multiplying the total number of individuals
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Metric

Estimate
used in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

(obtained by multiplying the AOO with an
estimate of animal density, described above)
by the post-fire declines of 24% and up to
38% predicted by expert elicitation (Legge
etal. 2021). The number of mature
individuals is likely to be less than the
number of animals calculated by the post-
fire population estimates, therefore a range
of between 13,100 and less than 26,300
mature individuals is the estimate used in
the assessment. The minimum plausible
estimate of the number of mature
individuals has been set at less than 10,000
New Holland mice, which reflects estimates
calculated by Menkhorst et al. (2008) and
Woinarski & Burbidge (2016).

Trend

Contracting

Subpopulations in parts of the species’ range
are in serious decline. In Victoria, the New
Holland mouse appears to have become
locally extinct at 7 out of the 12 historically
occupied areas in the state (Burns 2020a).
Extensive camera trap surveys in Victoria
failed to record the species beyond the parks
and reserves from which it was already
known (Burns et al. 2020). In Tasmania, the
number of sites at which the species could
be detected declined from 16 to 2 between
2007 and 2016 (Lazenby et al. 2019). This
decline in the number of occupied sites was
accompanied by more than a 99% reduction
in capture per unit effort, which was
recorded over the same period (Lazenby et
al. 2019). However, the species was
rediscovered on Flinders Island in 2021 (B
Lazenby 2021, pers comm. 5 October;
Australian Geographic 2021). The
individuals detected on Flinders Island
represent the only confirmed records of the
species in Tasmania since 2009.

Unfortunately, the absence of systematic
surveys means that assessment of trends for
the bulk of the species’ subpopulations in
NSW and Qld cannot be attempted. However,
the expert elicitation undertaken by the
NESP TSR Hub predicted a decline of 26%
(although this decline could be as much as
47% (upper bound of 80% confidence
interval) in the ten years following the
2019-20 bushfires (Legge et al. 2021). These
predicted declines assumed no further major
disturbance events, including additional
severe bushfire events (Legge et al. 2021).

Generation time
(years)

1.8 years

1 year

2 years

Data on natural reproduction of the species
in the wild comes from capture-mark-
recapture studies by Kemper (1980b).
Pregnant females were equally likely to be
1st-year or 2nd-year females, largely because
most females do not breed in their first year.
However, 1st-year females only produced an
average of 4.6 young per year (in a single
litter), while 2nd-year females produced 18.4
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Metric

Estimate
used in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

young per year (in up to five litters). Based
on these data, and using the primary
definition of generation length from the
Guidelines for Using the IUCN Red List
Categories and Criteria (IUCN 2022) - ‘the
average age of parents of the current cohort’
- the estimated generation length is
[(1*4.6)+(2*18.4)]/(4.6+18.4) = 1.8 years.

A reasonable minimum plausible value was
provided in the nomination and was
calculated as (longevity +age at maturity)/2
=(2+0.25)/2 = 1.125 years (rounded to one
year for a more realistic figure).

A maximum plausible value of generation
length is estimated at 2 years, recognising
that some studies have detected substantial
numbers of 3rd-year females (Lock and
Wilson 2017), and assuming that these older
females produce similar numbers of young
as 1st-year females.

Extent of
occurrence

326,000 km?

293,000 km?

360,000 km?

The Extent of Occurrence (EOO) was
calculated using a minimum convex hull as
described in ‘Guidelines for using the [UCN
Red List Categories and Criteria’ (IUCN
2022) and using locality records from either
the past 10 years (2013-2022) or from the
past 20 years (2003-2022). Locality records
have been compiled from State and
Commonwealth agencies along with
museums, research institutions, and non-
government organisations.

As with most area calculations, this method
is sensitive to sample size and to outliers.
Decisions regarding how many years of data
to include must consider a trade-off between
increasing sample size by including more
years of data and increasing the currency of
the estimate by using only data from more
recent years. Furthermore, given the
recorded range contraction of the species
over the last 20 years, the incorporation of
older records may overestimate the species’
distribution.

The minimum plausible value of 293,000
km2was calculated using locality records
from the past 10 years (2013-2022),
potentially increasing the currency of the
estimate.

The maximum plausible value of 360,000
km? was calculated using records from the
past 20 years (2003-2022), potentially
increasing the overall sample size for the
estimate while sacrificing currency.

These minimum and maximum plausible
values were averaged, and the midpoint
used to produce a final estimate of EOO for
the species (326,000 km?). Notably, even the
minimum plausible value is substantially
larger than any listing threshold.
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Metric

Estimate
used in the
assessment

Minimum
plausible
value

Maximum
plausible
value

Justification

Trend

Contracting

Subpopulations in Tasmania and Victoria are
disappearing, leading to a contraction of the
EOO. Because these subpopulations are
outliers in the species’ range and represent
the southern-most and western-most
species’ locations, respectively, they may
have a disproportionate influence on the
species’ EOO. Additionally, subpopulations in
Victoria, NSW, and Qld are likely to have
been negatively impacted by the 2019-20
bushfires.

Area of
Occupancy

694 km?

544 km?

844 km?

The Area of Occupancy (AOO) was calculated
using locality records from either the past 10
years (2013-2022) or from the past 20 years
(2003-2022) and applying the 2 x 2 km grid
cells recommended by the IUCN (2022).
However, given the incomplete sampling of
the distribution in the northern part of the
range, there is a level of uncertainty around
the AOO estimates. There is potential for the
AOO to be over-estimated.

A maximum plausible AOO value of 844 km?2
was calculated using the past 20 years of
locality records without incorporating any
effects of the 2019-20 bushfires, or the
recent reported declines in the south of the
species’ range.

The minimum plausible value for AOO has
been estimated at 544 km?, based on the
past 10 years of locality records.

These minimum and maximum plausible
values were averaged, and the midpoint
used to produce the final estimate of AOO for
the species. Therefore, the estimate of AOO
used in the assessment is 694 km?2.

AO0O is a standardised spatial measure of the risk of extinction, that represents the area of suitable habitat known, inferred or
projected to be currently occupied by the taxon. It is estimated using a 2 x 2 km grid to enable comparison with the criteria
thresholds. The resolution (grid size) that maximizes the correlation between AOO and extinction risk is determined more by
the spatial scale of threats than by the spatial scale at which AOO is estimated or shape of the taxon's distribution. It is not a
fine-scale estimate of the actual area occupied. In some cases, AOO is the smallest area essential at any stage to the survival of

existing populations of a taxon (e.g. breeding sites for migratory species).

Trend Contracting Subpopulations in Tasmania and Victoria are
disappearing, leading to contraction of AOO.
Subpopulations in NSW and Qld are likely to
have been negatively impacted by the 2019-
20 bushfires.

Number of 9 8 =210 (see below)

subpopulations

Trend Contracting

Basis of One striking characteristic of the New Holland mouse distribution is that >95% of the range

assessment of appears to consist of a cluster of several subpopulations that incorporate much of the mid- and

subpopulation north coasts of NSW and extends into southern Qld. It is extremely difficult to accurately count

number the number of discrete subpopulations in this cluster, as the subpopulations are likely

separated by unsuitable habitat and land uses at a fine scale. The remainder of the species’
range is contained in much smaller and clearly isolated subpopulations, including two in
Tasmania (NE coast and Flinders Island), three in Victoria (Anglesea, Wilsons Promontory, and
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Metric

Estimate Minimum Maximum Justification
used in the plausible plausible
assessment value value

Gippsland Lakes), and one in inland NSW near Parkes. The translocated subpopulation in the
Mulligans Flat Woodland Sanctuary in the ACT has not been included in this assessment
because, although it has persisted for a number of years and has produced viable offspring
(Abicair et al. 2020), it is not yet clear that the subpopulation is self-sustaining.

The estimate of nine extant subpopulations is based on three additional assumptions: 1) the
species persists on Flinders Island, where recent sightings have occurred (Australian
Geographic 2021) but is extinct across the rest of Tasmania; 2) that at least one of the Victorian
subpopulations (Anglesea) is now extinct as suggested by a number of recent studies; and 3)
that the largest cluster of subpopulations spanning much of coastal NSW and southern Qld
contains at least five distinct subpopulations. This last assumption is largely based on the fact
that this large cluster of subpopulations spans substantial segments of three bioregions
(Sydney Basin, NSW North Coast, and South East Qld), and the Qld subpopulations are likely to
be isolated from one another with limited, or no connectivity.

Overall, the number of subpopulations estimated for the New Holland mouse are as follows:
¢ Tasmania: one subpopulation (Flinders Island)

¢ Victoria: two subpopulations (Wilsons Promontory and Gippsland Lakes)

¢ New South Wales: two subpopulations

¢ Queensland: four subpopulations

The minimum plausible value (8) is based on this same reasoning but also incorporates an
additional assumption; that the subpopulation near Parkes (NSW) is also extinct given no
observations have been recorded since 1997, albeit with relatively little survey effort.

The maximum plausible value (>10) is based on the theory that the main cluster of
subpopulations situated in NSW and southern Qld contains many additional small
subpopulations that are not apparent at a coarse scale, and are likely to be separated by
unsuitable habitat and land uses.

No. locations 6 5 >8 (see below)
Trend Contracting
Basis of The IUCN definition of a location is: ‘a geographically or ecologically distinct area in which a

assessment of
location number

single threatening event can rapidly affect all individuals of the taxon present’ (IUCN 2022).
The threat from severe, extensive fire, including through interactions with the changing climate
(drought, heat), and with invasives (especially introduced predators), is the most likely and
most serious threat that could affect large areas of the NHM distribution in a short period of
time (such as in a single fire season).

The difference between the minimum and maximum plausible number of locations depicts the
range of how many fire events/seasons it would take to affect the entire species’ distribution.
For the best estimate of the number of locations (six), it is assumed that three or more distinct
fire events/seasons could affect the large cluster of subpopulations of the species’ range
spanning the coastal regions of NSW and southern Qld. Given the low number of individuals
that occur outside of NSW and Qld subpopulations, a precautionary approach should be used in
estimating the number of locations across this part of the species’ range.

This assessment also assumes that the subpopulations near Parkes (NSW), Anglesea (Victoria),
and mainland Tasmania (NE coast) are now extinct (see above). Therefore, the best estimate of
the number of locations (six) includes:

¢ Flinders Island (Tasmania)

¢ Wilsons Promontory (Victoria)

¢ Gippsland Lakes (Victoria)

¢ Three northern locations (spanning from Sydney to south-eastern Qld):
— New South Wales (two locations)
— Queensland (one location)

The maximum estimate (more than eight locations) includes the subpopulations near Parkes
(NSW), Anglesea, and mainland Tasmania (NE coast) that are considered likely to be extinct
(see above).
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Metric Estimate Minimum Maximum Justification
used in the plausible plausible
assessment value value

The minimum estimate (five locations) assumes that the remaining subpopulations in Victoria
(Gippsland Lakes and Wilsons Prom) could be affected in a single fire season. The remaining
four locations include Flinders Island, and three locations for the northern subpopulations
spanning from Sydney to south-eastern Qld.

Fragmentation While this species is almost certainly characterised by severe fragmentation in its remaining
Victorian and Tasmanian subpopulations, there are limited data from NSW and Qld. The
‘Guidelines for Using the IUCN Red List Categories and Criteria’ (IUCN 2022) state that: “A
taxon can be considered to be severely fragmented if most (>50%) of its total area of occupancy
is in habitat patches that are (1) smaller than would be required to support a viable population,
and (2) separated from other habitat patches by a large distance.” Habitat fragmentation for the
species has been directly examined in Victoria, where a population genetic study at Dutson
Downs found that subpopulations in the area were almost completely isolated from each other
by a combination of roads and relatively small (1-2 km) patches of pasture or plantation land
(McCall et al. 2014). In Qld, the species has only been recorded from six isolated patches (P
Burns 2021a, pers comm. 19 March). Given evidence of severe fragmentation in Victoria and
Tasmania, combined with the species’ limited mobility (1-2 km), it is expected that the
subpopulations in NSW and Qld are similarly isolated.

Given the broadly similar patterns of coastal and near coastal development in NSW and
Victoria, it may be reasonably assumed that the considerable array of farmland, plantation,
roads, towns, and other human-centred land uses that surround New Holland mouse habitat in
NSW will act as significant barriers to dispersal of the species (as they have been found to be in
Victoria). However, given the lack of survey data for the northern subpopulations, coupled with
the wide distribution for the species, it is unclear whether the species is severely fragmented
across its entire range (according to the IUCN definition).

Fluctuations Fluctuations in population size are characteristic of the species, but generally occur on a local
or regional scale and are less than an order of magnitude in scale (see ‘Relevant biology and
ecology’ above). Thus, the species is not subject to extreme fluctuations in EOO, AOO, number of
subpopulations, locations or mature individuals and no parameter is likely to have been
changed by an order of magnitude by the 2019-20 bushfires.
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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 Basedf;rll
. any of the
to a maximum of 100 years) [(a) cannot be used for A3] following

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 A4b for listing as Vulnerable

The generation length of the species is between one and two years, so three generations will
certainly span less than 10 years. Thus, the relevant time-period for this criterion is 10 years.

Severe to very severe population reductions have been recorded over recent decades in some
parts of the species’ range, specifically in Tasmania and Victoria. In Tasmania, the number of
sites at which the species could be detected declined from 16 to two between 2007 and 2016,
with a more than 99% reduction in captures per unit effort recorded over the same period
(Lazenby et al. 2019). In Victoria, the species appears to be locally extinct at seven out of the 12
historically occupied areas (Burns 2020a). While these trends in Victoria and Tasmania show a
significant loss in subpopulation numbers, over 95% of the species’ range occurs across the
coastal or subcoastal regions of NSW and south-east Qld, where only very limited data are

available.

Alack of systematic monitoring or research across NSW and Qld means that there are no current
(or past) robust estimates of total population size or number of mature individuals for the
species and little basis for assessing population reductions across the majority of the species’
range. The three NSW sites with some longer-term monitoring - across 32 years at Tomago
(SMEC 2015), seven years at Munmorah (Beckers 2009, unpublished data), and five years at
Wyrrabalong (Forest Fauna Surveys 2011; Mjadwesch 2012, 2013) - showed a common pattern
of large interannual fluctuation in capture rates of New Holland mice. Where declines were
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observed, they were found to be correlated with increasing density of the brown antechinus, and
to increasing time since fire intervals that exceeded a decade. The inverse relationship between
brown antechinus and New Holland mice could be due to a contrasting response to vegetation
succession rather than an interspecies interaction. At the three Tomago sites farthest from the
smelter, brown antechinus did not increase in numbers and the abundance of New Holland mice
also remained relatively constant across the 32-year study. Finally, none of these studies
continued to collect data beyond 2013, so almost nothing is known about population trends in
NSW over the most recent decade.

However, an expert elicitation of the likely effects of the 2019-2020 bushfires carried out by the
NESP TSR Hub estimated that over 45% of the New Holland mouse’s distribution had burnt and
over 15% was burnt by high or very high severity fire during the 2019-20 bushfires (Legge et al.
2021). These estimates were combined with expert judgement regarding the species’ response
to fires of varying severity. Overall, the New Holland mouse was predicted to have experienced a
population decline of 24% one year after the 2019-2020 fires (80% confidence interval: 11-
38%) and recovery is predicted to be poor, with the population size ten years post 2019-20
bushfires predicted to remain 26% below the pre-fire levels (80% confidence interval: 9-47%).
These estimates are conservative, and the real population trends may be worse given that the
elicitations were carried out under an explicit assumption that no further extensive bushfire
events would occur (Legge et al. 2021). It is important to note that the New Holland mouse is
associated with early to mid-stage vegetation succession following fire events (Woinarski &
Burbidge 2016), therefore some recovery after the 2019-20 bushfires is possible.

The combination of the severe declines in population size estimated to have occurred in
Tasmania and Victoria and the significant declines suspected to be currently occurring as a
result of impacts of the 2019-20 bushfires in NSW, leads the Committee to conclude that the
New Holland mouse is currently experiencing a population size reduction of at least 30%. The
species is thus eligible for listing as Vulnerable (A4b) under this criterion.
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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 (EOO) < 100 km? < 5,000 km? < 20,000 km2
B2. Area of occupancy (AOO) <10 km2 < 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 B2ab(i,ii,iii,iv,v) for listing as Vulnerable

Extent of occurrence (EOO) and area of occupancy (A00)

The Extent of Occurrence (EOO) is estimated to be 326,000 km2. Even the minimum plausible
estimate of EOO of 293,000 km? (see Table 3) is nearly an order of magnitude larger than the

threshold of 20,000 km? to be considered limited, therefore the Committee concludes that the
species is not eligible for listing under Criterion B1.

As described in Table 3, the Area of Occupancy (AOQO) was estimated by averaging a maximum
plausible estimate based on the last 20 years of locality records (2003-22) (844 km2) and a
minimum plausible estimate based on the last 10 years of locality records (2013-22) (544 km2),
yielding a value of 694 km?. It is noted that significant proportions of the species’ habitat and its
AOO were impacted by the recent 2019-20 bushfires, and the AOO may have contracted further.
The Committee concludes that the AOO for the species lies near the border between limited
(<2,000 km?2) and restricted (<500 km2), but it is more likely to meet the limited threshold
(<2,000 km?). However, to qualify for listing under Criterion B2, a taxon must also meet at least
two of the three conditions (subcriteria a, b, and c).

Severely fragmented

While this species is almost certainly characterised by severe fragmentation in its remaining
Victorian and Tasmanian subpopulations, there are limited data from NSW and Qld. The
‘Guidelines for Using the IUCN Red List Categories and Criteria’ (IUCN 2022) state that: “A taxon
can be considered to be severely fragmented if most (>50%) of its total area of occupancy is in
habitat patches that are (1) smaller than would be required to support a viable population, and
(2) separated from other habitat patches by a large distance.” Habitat fragmentation for the
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species has been directly examined in Victoria, where a population genetic study at Dutson
Downs found that subpopulations in the area were almost completely isolated from each other
due to a combination of roads and relatively small (1-2 km) patches of pasture or plantation
land (McCall et al. 2014). In Qld, the species has only been recorded from six isolated patches
(Burns 2021a, pers comm. 17 March). Given evidence of severe fragmentation in Victoria and
Tasmania, combined with the species’ limited mobility (1-2 km), it is expected that the
subpopulations in NSW and QId are similarly isolated.

Given the broadly similar patterns of coastal and near coastal development in NSW and Victoria,
it may be reasonably assumed that the considerable array of farmland, plantation, roads, towns,
and other human-centred land uses that surround New Holland mouse habitat in NSW will act as
significant barriers to dispersal of the species (as they have been found to be in Victoria).
However, the lack of survey data for the northern subpopulations, coupled with the wide
distribution for the species, means that although the species may be fragmented in part of its
range, it is not possible to determine whether the species meets the IUCN definition for severely
fragmented across its entire range. Thus, the committee concludes that the species does not
qualify as severely fragmented under IUCN guidelines.

Number of locations

The maximum plausible number of locations for the species is estimated at more than ten,
however the number of locations adopted in this assessment has been estimated at six:

e Flinders Island (Tasmania)

e Wilsons Promontory (Victoria)

e Gippsland Lakes (Victoria)

e Three northern locations (spanning from Sydney to south-eastern Qld):

— New South Wales (two locations)
— Queensland (one location)

The estimated number of locations is based on the assumptions that: 1) the species persists on
Flinders Island, where recent sightings have occurred (Australian Geographic 2021) but is
extinct from the rest of Tasmania; 2) at least one of the Victorian subpopulations (Anglesea) is
now extinct as suggested by Burns (2020), leaving two subpopulations (Gippsland Lakes and
Wilsons Promontory) that are treated as two separate locations ; 3) the inland NSW
subpopulation near Parkes is extinct; and 4) the cluster of subpopulations in NSW and Qld
encapsulates three locations.

The lowest plausible estimate for number of locations is five, which is based on further assuming
that the remaining populations in Victoria could be affected by a single catastrophic event (one
severe fire season). Based on the likely occurrence of six locations as a conservative estimate,
the Committee therefore concludes that the species satisfies the level required for listing as
Vulnerable on the basis of a limited number of locations.

Continuing decline

Given the well-documented declines and likely local extinctions of some subpopulations in
Victoria and Tasmania and the predicted declines resulting from the 2019-20 bushfires (see
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Criterion 1), continuing decline can be estimated or inferred to be occurring in a number of
critical parameters. Less than 10% of the species’ range occurs in Victoria and Tasmania, but
because the range is more fragmented in these states, they may contain up to half of the total
number of locations and subpopulations for the species. Thus, the estimated declines in these
southern states will have significant and disproportionate effects on the overall number of
locations and subpopulations. Furthermore, because Tasmania contains the southern-most
subpopulations of the species, while Victoria contains the western-most ones, declines in these
areas also have a disproportionate effect on EOO (and to a lesser extent on AOO). The results
from the NESP TSR hub analyses allow an inference of continuing decline in habitat area due to
high and very high severity burning across more than 15% of the species’ range during the
2019-20 bushfires and further suggest, based on expert elicitation, the continuing decline of
population size. Thus, the Committee concludes that continuing decline can be estimated or
inferred in EOO, AOOQ, area of habitat, number of locations and subpopulations, and number of
mature individuals and that subcriteria B2b(j,ii,iii,iv,v) are satisfied.

Extreme fluctuations

Extreme fluctuations have not been observed in EOO, AOO, and the number of locations or
subpopulations. While some fluctuations in population size have been recorded over several
decades, an order of magnitude fluctuation across the entire species’ distribution is unlikely to
occur within a short interval. Some peaks in subpopulation abundance have been observed to
correlate with fire, sand mining, and the abundance of food (Kemper 1976b; Wilson 1991; Fox &
McKay 1981). The Committee concludes that subcriterion B2c is not satisfied.

Conclusion

The Committee concludes that the species’ Area of Occupancy (AOO) is limited, the number of
locations is six, and continuing decline is estimated in EOO, AOO, area of habitat, number of
locations and subpopulations, and the number of mature individuals. Therefore, the species has
met the relevant elements of Criterion 2 to make it eligible for listing as Vulnerable
(B2ab(i,ii,iii,iv,v)).
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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
in each subpopulation

(i) % of mature individuals in one 100%
subpopulation = °

Extreme fluctuations in the number
of mature individuals

<1,000

Criterion 3 evidence
Not Eligible

The generation length of the species is between one and two years, so three generations will
certainly span less than 10 years. Thus, the relevant time period for this criterion is 10 years.

The species has not been systematically surveyed or monitored across its entire range; however,
it is estimated that there are between ~13,100 and <26,300 mature individuals across the
species’ range (see Table 3). Therefore, the number of mature individuals does not meet any of
the relevant categories to make the species eligible for listing under Criterion 3.

The number of mature individuals is likely to exceed 10,000. Therefore, the Committee
concludes that the species 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.rc? threat number of locations
that could drive the species to critically <t

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

There are no current (or past) robust estimates of total population size or number of mature
individuals for the New Holland mouse, and no studies have suggested that the overall
population size is below 1,000 mature individuals. The species is likely to occur at six or more
locations. Thus, the Committee judges that the New Holland mouse is not eligible for listing
under this Criterion.
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Criterion 5 Quantitative analysis

Vulnerable
Medium-term future

250% in 10 yearsor 2 20% in 20 years

Indicating the probability of 3 generations, or 5 generations, .
extinction in the wild to be: whichever is longer whichever is longer 210% in 100 years
(100 years max.) (100 years max.)

Criterion 5 evidence
Insufficient data to determine eligibility

No population viability analysis has 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 33 business days between 11 August 2021 and 24 September 2021. Any comments
received that were relevant to the survival of the species were considered by the Committee as
part of the assessment process and provided to the Minister for the Environment with the
Committee’s advice.

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

i) that Pseudomys novaehollandiae retain its current listing status of Vulnerable in the
list referred to in section 178 of the EPBC Act, as there is insufficient evidence to
support transferring it to a different category and inclusion of the species in that
category is having a beneficial impact on the continued survival of the species.

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