NSW Threatened Species Scientific Committee
Notice of Preliminary Determination
The NSW Threatened Species Scientific Committee, established by the Biodiversity
Conservation Act 2016 (the Act), has made a Preliminary Determination to support a
proposal to list Pseudomys australis (Gray 1832) as a VULNERABLE SPECIES in Part
3 of Schedule 1 of the Act.
How to make a submission
The NSW TSSC welcomes public involvement in the assessment process and places
preliminary determinations on public exhibition on the NSW TSSC pages on the
Department of Planning, Industry and Environment (DPIE) website. This public
exhibition provides an opportunity for the public to comment on this preliminary
determination as well as provide any additional information that is relevant to the
assessment.
Postal submissions regarding this Preliminary Determination may be sent to:
Suzanne Chate
NSW Threatened Species Scientific Committee
Locked Bag 5022
Parramatta NSW 1481.
Email submissions in Microsoft Word or PDF formats may be sent to:
scientific.committee@environment.nsw.gov.au

Submissions close 18th December 2020.
What happens next?
After considering any submissions received during the public exhibition period the
NSW TSSC will make a Final Determination and a notice will be placed on the DPIE
website to announce the outcome of the assessment. If the Final Determination is to
support a listing, then it will be added to the Schedules of the Act when the Final
Determination is published on the legislation website. www.legislation.nsw.gov.au.
Privacy information
The information you provide in your submission may be used by the NSW TSSC in the
assessment to determine the conservation status and listing or delisting of threatened
or extinct species, threatened populations and threatened or collapsed ecological
communities or to assess key threatening processes.
The NSW TSSC may be asked to share information on assessments with NSW
Government agencies, the Commonwealth Government and other State and Territory
governments to collaborate on national threatened species assessments using a
common assessment method and to assist in the management of species and
ecological communities.
If your submission contains information relevant to the assessment it may be provided
to state and territory government agencies and scientific committees as part of this
collaboration.
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If you wish your identity and personal information in your submission to be
treated as confidential you must:
•

request your name be treated as confidential, and

•

not include any of your personal information in the main text of the
submission or attachments so that it can be easily removed.

Dr Anne Kerle
Chairperson
NSW Threatened Species Scientific Committee
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Public Exhibition period: 18/09/2020 – 18/12/2020
Preliminary Determination
The NSW Threatened Species Scientific Committee, established by the Biodiversity
Conservation Act 2016 (the Act), has made a Preliminary Determination to support a
proposal to list Pseudomys australis (Gray 1832) as a VULNERABLE SPECIES in Part
3 of Schedule 1 of the Act. Listing of Vulnerable species is provided for by Part 4 of the
Act.
Summary of Conservation Assessment
Pseudomys australis was found to be Vulnerable under Clause(s) 4.3(c)(d)(f)(iii) +
4.4(c)(e)(i)(ii)(C). The main reasons for this species being eligible are i) it has a
moderately restricted geographical range; ii) it is severely fragmented and occurs at
only five locations in NSW; iii) it experiences extreme fluctuations in the number of
mature individuals.
The Scientific Committee has found that:
1. Pseudomys australis is also known as Palyoora, plains mouse, plains rat, and
eastern mouse, and was described by Gray in Owens (1832) as “a quadruped …
forming a new genus of the Order Rodentia … The fur is soft, close, thick, blackish
brown, and slightly grizzled at the tips of the hairs; beneath, it is of a reddish ash;
and on the throat and breast greyish ash. The whiskers are slender, weak, and
reach beyond the ears. The head and body measure 51/4 inches [13.3 cm]; the tail
31/4 [8.3 cm]; the fore foot 51/2 lines [1.2 cm]; and the hind foot 1 inch [2.5 cm].”
There has been some taxonomic instability involving this species mostly relating to
reconciling the identity of a number of historically named forms which no longer
occur over a large area of southern Australia (Woinarski et al. 2012). Watts and
Aslin (1981) include all specimens previously described as Pseudomys minnie, P.
rawlinnae, P. australis and P. auritus which were collected over a large area of
southern Australia. Whilst there continues to be some doubt about the relationship
between these taxa, Brandle et al. (1999) assume that the remaining arid-zone P.
australis represent a single species.
2. Pseudomys australis historically had a patchy distribution over northern South
Australia, southern Northern Territory, central and south-western Queensland,
south-eastern Western Australia, southern Eyre Peninsula and Lake Albert in South
Australia, northern New South Wales and southern Victoria. The current distribution
remains patchy in the western Lake Eyre Basin from Billa Kalina Station, southeast of Coober Pedy, to Charlotte Waters, Northern Territory (Lee 1995).
Pseudomys australis has suffered significant reduction in distribution since
European colonisation and is considered extinct in NSW (DPIE 2019) with no live
animals recorded for over 150 years (Atlas of Living Australia, accessed March
2020). Individuals have been found more recently in western NSW in the Sturt
National Park in 2008 and 2020 (ABC 2008; D. Cullen pers. comm. 1 Apr 2020),
and the Fowlers Gap area and Strzelecki Dune field between 2015 and 2017
(Leggett et al. 2017; P. Story in litt. 23 Jun 2020).
Established under the Biodiversity Conservation Act 2016
Locked Bag 5022 Parramatta NSW 2124 (02) 9585 6940
scientific.committee@environment.nsw.gov.au

NSW Threatened Species Scientific Committee
3. Pseudomys australis is found on the barren gibber plains or stony deserts and
cracking clay plains with a high gypsum content in arid and semi-arid regions of the
Lake Eyre basin (Brandle and Moseby 1999). It occurs at sites with more surface
soil complexity which enables it to burrow in cracks or at the bases of low shrubs
(Brandle 1998). These cracking clay areas provide refuges for P. australis during
non-irruptive periods providing more reliable resources of food and shelter (Brandle
and Moseby 1999). Pseudomys australis temporarily inhabits a variety of habitat
types during natural irruptions. Brandle (1998) recorded P. australis from four main
vegetation communities in a biological survey of the Stony Deserts in South
Australia, including: Low Open Shrubland (Sclerolaena divaricata / Eragrostis
setifolia / Atriplex vesicaria); Low Very Open Shrubland (Atriplex nummularia
subsp. omissa / Abutilon halophilum); Low Very Open Shrubland ( Maireana
aphylla / Eragrostis setifolia / Astrebla pectinata / Atriplex vesicaria); and Low
Woodland (Eucalyptus coolabah).
4. The diet of Pseudomys australis is comprised of seeds and plant material although
insects may form part of the diet (Murray et al. 1999). Pavey et al. (2016) found that
many of the plants consumed by P. australis were shallow rooted, short lived,
grazing tolerant and are likely to germinate after small rainfall events. This includes
species such as Dactyloctenium radulans, Chloris pectinata and Boerhavia
schomburgkiana. The generation length of P. australis is one year (Woinarski et al.
2012), and individuals are highly social and huddle in burrows. A burrow usually
contains a single nest chamber and a few side passages with neighbouring burrows
generally located within 10m and connected by surface runways (Nunn 2006).
Pseudomys australis has an oestrus period of seven to eight days, gestation period
of 30 to 31 days, litter sizes of one to four pups and the females experience postpartum oestrus (Nunn 2006). Breeding continues during dry periods in refuge areas
but is known to cease during droughts and periods with low resources (Watts and
Aslin 1981). Captive breeding in Alice Springs has shown that there are significantly
less litters during winter (Nunn 2006). Pseudomys australis has also been found to
have a multimale breeding system with multiple paternity within the one litter being
occasionally identified (Breed and Adams 1992).
5. The abundance of Pseudomys australis Australia-wide is estimated during drought
periods to be <10,000 mature individuals (Woinarski et al. 2012). Within NSW the
population size is unknown although individuals have recently been caught at five
locations including three at Fowlers Gap between 2015 and 2017 (Leggett et al.
2017; P. Story in litt. 23 Jun 2020), one in the Strzelecki Dune field in 2015-2016
(Leggett et al. 2017) and three in the Sturt National Park in 2008, 2019 and 2020
(ABC 2008; M. Letnic in litt. 5 Mar. 2020; D. Cullen pers. comm. 1 Apr 2020). All
individuals were between four and 69 km from the South Australian border and are
considered not to be transient individuals from a population in another state as the
species has a foraging range of less than five hectares, and typically, one hectare
(Young et al. 2017).

Established under the Biodiversity Conservation Act 2016
Locked Bag 5022 Parramatta NSW 2124 (02) 9585 6940
scientific.committee@environment.nsw.gov.au

NSW Threatened Species Scientific Committee
6. Pseudomys australis has a moderately restricted geographical range. The area of
occupancy (AOO) is estimated to be approximately 648 km² based on one 2 x 2
grid cell (as recommended by IUCN 2019). Species with an area of occupancy
(AOO) of less than 2,000 km² qualify under a Vulnerable threatened category. The
extent of occurrence (EOO) was estimated to be about 521,337 km² based on a
convex hull polygon fitted around all species occurrences. In NSW the EOO is
estimated to be 3,467 km2 and the AOO is 20 km2.
7. Pseudomys australis is an irruptive species with extreme fluctuations in numbers
occurring in response to rainfall events (Murray et al. 1999). Numbers remain high
while conditions are favourable and then decline rapidly (Moseby 2012).
8. Pseudomys australis is threatened by a combination of predators including the
dingo, fox, cat and owls, weather conditions and stress from fighting (Watts 1995;
Woinarski et al. 2012). Lee (1995) suggested the long-term decline in species
abundance is probably due to the impacts of introduced stock and rabbits on
vegetation through a combination of resource depletion and trampling of burrows.
Pavey et al. (2016) identified that most of the plants consumed by P. australis are
also palatable to cattle. Monitoring by Moseby et al. (2020) has shown that in a
fenced conservation area in South Australia counts of tracks dropped from up to 80
/100 m to almost zero after 250 m beyond fenced areas where cattle were present.
‘Competition and grazing by the feral European Rabbit, Oryctolagus cuniculus (L.)’,
‘Predation by the European Red Fox Vulpes vulpes (Linnaeus, 1758)’ and
‘Predation by the Feral Cat Felis catus (Linnaeus, 1758)’ are listed under the Act
as Key Threatening Processes.
9. Pseudomys australis naturally undergoes significant declines in extent of
occurrence, area of occupancy, number of locations and number of mature
individuals during drought periods. Since European colonisation there has been a
reduction in distribution of 50-90% (Lee 1995), believed to be due to the impact of
introduced stock and rabbits on vegetation, and predation from dingoes, foxes and
owls. While these threats remain, the reduction in rabbit numbers from
haemorrhagic disease virus, and subsequent associated decline in predator
numbers, is considered to have reduced the threat to P. australis provided that
pressures from inappropriate stocking rates, rabbit and predator numbers do not
increase in the future.
10. Pseudomys australis (Gray 1832) is eligible to be listed as a Vulnerable species as,
in the opinion of the Scientific Committee, it has a moderately restricted
geographical range, is severely fragmented and occurs at only five locations in
NSW and it experiences extreme fluctuations in the number of mature individuals
as determined in accordance with the following criteria as prescribed by the
Biodiversity Conservation Regulation 2017:
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Assessment against Biodiversity Conservation Act criteria
The Clauses used for assessment are listed below for reference.
Clause 4.2 – Reduction in population size of species
(Equivalent to IUCN criterion A)
Assessment Outcome: Data deficient
(1) - The species has undergone or is likely to undergo within a time frame
appropriate to the life cycle and habitat characteristics of the taxon:
(a) for critically endangered species a very large reduction in population
size, or
(b) for endangered species
a large reduction in population size,
or
(c) for vulnerable species
a moderate reduction in population
size
(2) - The determination of that criteria is to be based on any of the following:
(a) direct observation,
(b) an index of abundance appropriate to the taxon,
(c) a decline in the geographic distribution or habitat quality,
(d) the actual or potential levels of exploitation of the species,
(e) the effects of introduced taxa, hybridisation, pathogens, pollutants,
competitors or parasites.
Clause 4.3 - Restricted geographic distribution of species and other conditions
(Equivalent to IUCN criterion B)
Assessment Outcome: Vulnerable under Clause 4.3(c)(d)(f)(iii).
The geographic distribution of the species is:
(a) for critically endangered
very highly restricted, or
species
(b) for endangered species
highly restricted, or
(c) for vulnerable species
moderately restricted,
and at least 2 of the following 3 conditions apply:
(d) the population or habitat of the species is severely fragmented or
nearly all the mature individuals of the species occur within a small
number of locations,
(e) there is a projected or continuing decline in any of the following:
(i) an index of abundance appropriate to the taxon,
(ii) the geographic distribution of the species,
(iii) habitat area, extent or quality,
(iv) the number of locations in which the species occurs or of
populations of the species,
(f) extreme fluctuations occur in any of the following:
(i) an index of abundance appropriate to the taxon,
(ii) the geographic distribution of the species,
(iii) the number of locations in which the species occur or of
populations of the species.
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Clause 4.4 - Low numbers of mature individuals of species and other
conditions
(Equivalent to IUCN criterion Clause C)
Assessment Outcome: Vulnerable under Clause 4.4(c)(e)(i)(ii)(C).
The estimated total number of mature individuals of the species is:
(a) for critically endangered species very low, or
(b) for endangered species
low, or
(c) for vulnerable species
moderately low
and either of the following 2 conditions apply:
(d) a continuing decline in the number of mature individuals that is
(according to an index of abundance appropriate to the species):
(i)
for critically endangered species
very large, or
(ii) for endangered species
large, or
(iii) for vulnerable species
moderate
(e) both of the following apply:
(i)
a continuing decline in the number of mature individuals
(according to an index of abundance appropriate to the species),
and
(ii) at least one of the following applies:
(A)
the number of individuals in each population of the species
is:
(I)
for critically endangered
extremely low, or
species
(II)
for endangered species
very low, or
(III) for vulnerable species
low
(B)
all or nearly all mature individuals of the species occur
within one population,
(C)
extreme fluctuations occur in an index of abundance
appropriate to the species.
Clause 4.5 - Low total numbers of mature individuals of species
(Equivalent to IUCN criterion D)
Assessment Outcome: Clause not met.
The total number of mature individuals of the species is:
(a) for critically endangered
extremely low, or
species
(b) for endangered species
very low, or
(c) for vulnerable species
low.
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Clause 4.6 - Quantitative analysis of extinction probability
(Equivalent to IUCN criterion E)
Assessment Outcome: Data deficient
The probability of extinction of the species is estimated to be:
(a) for critically endangered
extremely high, or
species
(b) for endangered species
very high, or
(c) for vulnerable species
high.
Clause 4.7 - Very highly restricted geographic distribution of species
(Equivalent to IUCN criterion D2)
Assessment Outcome: Clause not met.
For vulnerable
species,

the geographic distribution of the species or the number of
locations of the species is very highly restricted such that the
species is prone to the effects of human activities or
stochastic events within a very short time period.

Dr Anne Kerle
Chairperson
NSW Scientific Committee
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