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Woylie Bettongia penicillata ogilbyi 

Key Findings 
Woylies once occurred across much of the mainland but rapidly declined 
after European settlement and were restricted to south-west WA by the 
1960s. Some recovery was observed after broad scale fox baiting in the 
1990s, but populations declined suddenly again in 2000s, mostly due to 
increased cat predation. Subsequent ongoing, integrated fox and feral 
cat control has helped recover Woylies in south-west WA, enabling 
translocations to intensively managed areas that are free of introduced 
predators or where predators are strongly controlled in both WA and SA, 
with translocations to NSW planned in near future. Photo: John Lawson 

Significant trajectory change from 2005-15 to 2015-18?  
Yes, rate of increase has improved.  

Priority future actions 
• Continue landscape control of foxes and cats in southwest WA. 
• Improve fire management prescriptions to reduce frequencies of high intensity fire.   
• Complete and continue projects translocations to fenced introduced predator-free areas.  
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The primary purpose of this scorecard is to assess progress against achieving the year three targets outlined in the Australian 
Government’s Threatened Species Strategy, including estimating the recovery trajectory of 20 mammal species. It has been 
prepared by experts from the National Environmental Science Program’s Threatened Species Recovery Hub, with input 
from a number of taxon experts and staff from the Office of the Threatened Species Commissioner, for the information of 
the Australian Government and is non-statutory. Statutory documents relating to this species, such as Recovery Plans or 
Conservation Advices, are listed at Section 11. The descriptive information in the scorecard is drawn from the Recovery Plan 
(Yeatman and Groom 2012), the Conservation Advice (TSSC 2018), and the Mammal Action Plan (Woinarski et al. 2014; TSSC 
2018) and references therein; unless otherwise noted by additional citations.  

The background information aims to provide context for estimation of progress in research and management (Section 7) 
and estimation of population size and trajectories (Section 8).  
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1. Conservation status and taxonomy 

Taxonomy:  
Bettongia penicillata ogilbyi is the only surviving 
subspecies of the Brush-tailed Bettong.  Bettongia p. 
penicillata, from south eastern Australia, is extinct. The 
species was once the most widespread of any member 
of the Potoroidae, with records from all mainland 
States and the Northern Territory. It is possible that the 
two subspecies represent distant ends of clines that 
terminated in south-eastern Australia (subspecies 
penicillata) and south-western Australia (subspecies 
ogilbyi). The Tropical Bettong in northern Queensland 
(Bettongia tropica) was originally described as a 
subspecies of B. penicillata but was later considered to 
be a distinct species. 

* As Bettongia penicillata  
** As Bettongia penicillata penicillata 

2. Conservation history and prospects  
Woylies, or Brush-tailed Bettongs, were once the most widely-distributed of all the bettongs, occurring 
across most of the mainland south of the tropics, including through the central deserts. They were also 
found on Saint Francis and St Peter Islands off South Australia, before being eradicated by farmers 
(Robinson et al. 1996). They were so common around Adelaide that “dealers sold them by the dozen at 
about ninepence a head for coursing on Sunday afternoons” (Robinson et al. 1996). By 1970, the 
Woylie’s distribution had shrunk to four areas in the south west of Western Australia: at Dryandra 
Woodland, Tutanning Nature Reserve, Kingston and Perup. All remaining individuals belonged to the 
Western Australia subspecies Bettongia penicillata ogilbyi (more commonly called the Woylie). The 
south-eastern subspecies, Bettongia penicillata penicillata, has not been recorded since 1923. 

Following targeted reintroductions and the widescale implementation of fox management as part of 
the Western Shield program in Western Australia, significant population increases were recorded in a 
portion of their former range.  This prompted the removal of the species from the from the threatened 
species list in 1998-99. However, within a few years of delisting, Woylie populations began declining. A 
90% reduction in the relative abundance of remaining populations was recorded between 1999-2006, 
and the Woylie was relisted as Endangered in 2009. It was later identified that sustained fox control 
had contributed to an increase in feral cat density as some locations and that feral cats had become the 
primary predator of the Woylie.  Research indicates that in areas subject to fox management up to 65% 
of Woylie mortalities were caused by feral cat predation (Marlow et al. 2015; Wayne et al. 2017).  

 

Conservation 
status 

2018 

EPBC Endangered 

WA Endangered 

SA Endangered** 

NT Extinct* 

VIC Threatened (Extinct)** 

NSW Presumed Extinct** 
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The translocation program initiated to assist in the recovery of the species resulted in the reintroduction 
of Woylie populations at a number of additional locations where they formerly occurred throughout 
Australia. Outside of Western Australia, translocations only succeeded where introduced predators 
were excluded but in Western Australia there are many examples where populations persist with 
introduced predator control, rather than exclusion. Woylies are currently extant on three South 
Australian islands (all cat- and fox-free), within eight cat- and fox-free fenced exclosures, and in one 
fenced peninsula where some feral cats are present (Legge et al. 2018). Woylies are also present at 10 
localities where introduced predators are managed rather than excluded. 

3. Past and current trends 
The Woylie had a very wide pre-European distribution, stretching from the forests and woodlands of 
southwestern WA, across the central deserts, to the forests of the east coast. It was locally very 
abundant within this distribution. Following European settlement, the species experienced a rapid 
decline and by the 1960s the species was restricted to four populations in the southwest of WA. 
Implementation of broad scale fox control programs (Western Shield) in the 1990’s together with 
translocation programs facilitated the recovery of the species. However, by the early 2000’s the species 
again experienced declines. Research indicated that the most likely cause for these declines was 
predation by feral cats, whose numbers had increased as a result of the fox control.  

Natural populations: 
• The largest natural remnant population is in two areas within the Upper Warren (Kingston and 

Perup). Between 2000 and 2005, Woylies in the Upper Warren declined in abundance by over 
90%. Numbers remained stable until about 2013, and have shown mild to substantial signs of 
recovery since 2014 

• Woylies at Dryandra decreased by over 90% between 1999 and 2006, but have shown significant 
increases since 2013 

• The Tutanning population has had only single detections since 2010 

Translocated, unfenced populations: 
Many translocations of Woylies were conducted in the period 1990 to 2018. These have been 
predominantly within WA, but also in SA and NSW. Many failed to establish, but translocated 
populations persist within the northern jarrah forest, the southern jarrah forest, Esperance plains, and 
in the wheatbelt of Western Australia. 

DBCA monitoring has detected Woylies at 19 sites on a regular basis in the period 2013 to 2017. 
Increases in the relative abundance have occurred at all but 4 of these sites in the period 2013 to 2017. 
These increases are considered significant at several sites.  

Fenced populations: 
• The populations in fenced exclosures that exclude introduced predators (Perup Sanctuary, 

Whiteman Park, Wadderin, Karakamia (WA); Scotia (NSW), Yookamurra (SA)), increased after 
reintroduction and then have remained stable 
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• Recent reintroductions to fenced areas at Dryandra and Mt Gibson Wildlife Sanctuary (WA) have 
occurred 

• Woylies were reintroduced to two fenced peninsulas where introduced predators are managed 
rather than excluded. The population at Peron Peninsula (WA) eventually failed. The population 
at Venus Bay persists, although it is small, and being held low at least partly by predation from 
cats 

Island populations: 
• St Peters Island, Wedge Is., Venus Bay Island A (all SA). The latter island is small and the Woylie 

population there fluctuates considerably (P. Copley, pers. comm.). 

Monitoring (existing programs): 
• Western Australia: 60 transects are monitored annually using cage traps (40 under Western 

Shield) and an additional 10 for translocated populations (9 set up as part of a research program) 
by the DBCA. At Dryandra, Upper Warren and Batalling, remote cameras are used to monitor 
introduced predators (DBCA). Some spotlighting also occurs at Upper Warren (DBCA). Woylies 
at Karakamia and Mt Gibson Wildlife Sanctuaries are monitored regularly by trapping (AWC) 

• South Australia: islands monitored irregularly; Venus Bay monitored continually through 
networks of remote sensing cameras (SA DEWNR); Yookamurra Wildlife Sanctuary monitored 
regularly by trapping (AWC) 

• NSW: Scotia Wildlife Sanctuary monitored regularly by trapping (AWC) 

 
Population trends: 
Tables 1 and 2 summarise the overall trend and status of the Woylie. Information is drawn from the 
2018 Conservation Advice and updates by DBCA, DEWNR and AWC based on new information. 
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Table 1. Summary of the available information on Woylie distribution and population size, and 
(where possible) trend estimates between 2015 and 2018 for each parameter. 

Population 
parameters 

Published 
baseline 

2015 Estimate 2018 Estimate Confidence in estimates 

Extent of 
Occurrence 

199,900 km2 589,674 589,674  
High; addition of Mt Gibson would 

increase EoO slightly, but small 
increase relative to estimate. 

Area of 
Occupancy 

512 km2 468 548 
High; addition of Mt Gibson (80 km2) 

to AoO 

Dates of 
records and 
methods used 

As per Mammal 
Action Plan 

TSSC 2018 
Estimate excludes 

pops with no 
detections in 
recent years 

TSSC 2018 
Estimate excludes 

pops with no 
detections in 
recent years 

 

No. mature 
individuals 

<18,000 60,000 

100,000 

(2017: 86,524 
(55,117-124,725)) 

 

High; 
2015 estimated from average of 2014 
and 2016 values in (TSSC 2018); 2018 

estimate based on extrapolating 
increase of 20,000 p.a. (TSSC 2018) 

No. of 
subpopulations 

>10 >10 >10 High 

No. of locations >10 18 19 
High; extra location = fenced area at 

Mt Gibson. Dryandra not counted here 
as Woylies were present before fence 

Generation 
time 

3-5 n/a n/a High (as in MAP) 

No. mature 
individuals 

n/a 
4000 (islands) 

1400 (fences) 

4000 (islands) 

1700 (fences) 
High. 

No. locations 
3 islands; 7 

fenced 
exclosures 

3 islands; 7 
fenced exclosures 

3 islands; 9 
fenced exclosures 

High; Mt Gibson and Dryandra 
translocations began 2017. Dryandra 
counted here even though Woylies 

already present outside fence. Venus 
Bay counted here. 

No. mature 
individuals 

n/a 
Information not 

sourced 
Information not 

sourced 
 

No. locations 6 1? (Kanyana) 1? (Kanyana) 

Kanyana. Woylies also kept but not 
used for breeding at Monarto Zoo, 
Halls Gap Zoo, Perth Zoo, Cleland 
Wildlife Park, Adelaide Zoo, Alice 

Springs Desert Park. 
*Including translocations 
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Table 2. Estimated recent (2005-2015) and current (2015-2018) population trends for Woylies. 
Generation time is 3-5 years; the pre-2015 trend is considered for the ten-year period 2005-2015.  

Location 
2005-
2015 
trend 

Confidence 
in  

2005-2015 
trend 

2015-
2018 
trend 

Confidence 
in  

2015-2018 
trend 

Est. % 
of 

total 
pop’n 
(2018) 

Details 

NATURAL POPULATIONS  

Upper Warren 
(Kingston and 
Perup)  

High 
 

High 87% 

Declined until about 2005, remained low or 
slightly increasing until about 2012. 
Showing strong signs of recovery since 
2013/4. Has been a source population for 
Perup Sanctuary, Dryandra Sanctuary, Mt 
Gibson Sanctuary and supplementation of 
Karakamia and Dryandra. 

Dryandra 
 

High 
 

High 5% 

Declined until 2005; trend 2005-2015 
unspecified by DBCA feedback, so assume 
here that it was like Upper Warren (slight 
increase). 

Has also been a source population for 
Perup Sanctuary, Mt Gibson and 
supplementation of Karakamia. 

Tutanning NR 
 

High  Medium 0 

May be a few animals, but low detection 
since 2010. Breeding program allowed 
some supplementation into Perup 
Sanctuary and Dryandra Sanctuary. 

TRANSLOCATED, UNFENCED POPULATIONS 

Boyagin NR  High 
 

Medium 0.6%  

Middle 
Warren/Lake 
Muir 

 High  Medium 0.6% 
 

Batalling  High  Medium 0.3%  

Northern and 
Central Jarrah  

High  Medium 0.5% 
 

Julimar NR 
 

High  Medium 0.2%  

Sunklands and 
Pemberton  

Medium 
 

Medium 0.1% 
 

Examples of trial translocations to sites that never successfully established: Avon Valley NP; Kalbarri NP; North Karlgarin 
NR; Walpole/Denmark area; Nambung NP; Lincoln NP; Lake Magenta NR 
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Location 
2005-2015 

trend 

Confidence in  
2005-2015 

trend 

2015-2018 
trend 

Confidence in  
2015-2018 

trend 

Est. % 
of total 
pop’n 
(2018) 

Details 

ISLANDS 

St Peter Is  Medium  Medium 3.5%  

Wedge Island  Medium  Medium 1.2%  

Venus Bay 
island A  Medium  Medium <0.1% 

 

FENCED POPULATIONS 

Wadderin 
 

High 
 

High 0.2%  

Whiteman 
Park  

High 
 

High 0.2% 
 

Karakamia 
Sanctuary  High  High 0.6% 

 

Yookamurra 
Sanctuary  

High  High 0.1% 
First translocation with ESL failed; 
reintroduced 2009; now c. 100 

Scotia 
Sanctuary  

High  High 0.3% 
First translocation with ESL failed; 
reintroduced 2004 then 2007; now c. 130 

Mt Gibson 
Sanctuary 

n/a n/a 
 

High 0.3% 
Reintroduced from 2015; now c. 350 

Dryandra 
Woodland 
Sanctuary 

n/a n/a 
 

High 0.1% 
Since 2017 

Perup 
Sanctuary  

High 
 

High 0.3% 
Since 2010 

FENCED PENINSULAS 

Francois 
Peron NP  

Medium n/a   Original trial translocations never 
established 

Venus Bay 
Peninsula  

Medium 
 

High <0.1% Small population persists within, despite 
presence of feral cats 

  



Threatened Species Strategy – Year 3 Priority Species Scorecard (2018) 

8 
Information current to December 2018 

Location 
2005-2015 

trend 

Confidence in  
2005-2015 

trend 

2015-2018 
trend 

Confidence in  
2015-2018 

trend 

Est. % 
of total 
pop’n 
(2018) 

Details 

Whole 
population  

High 
 

High 100 

Recent increases in remaining remnant 
populations of Upper Warren and 
Dryandra driving the overall increasing 
trend (slight increase in 2005-2015; strong 
increase since 2015). The 2018 
Conservation Advice (which is also largely 
based on information provided by DBCA) 
describes a decline between 2001-16, 
because this period includes a decline 
between 2001 and 2005. 

KEY: 
Improving Stable Deteriorating Unknown  Confidence Description 

 

 

  ? 
 High Trend documented 
 Medium Trend considered likely based on documentation 
 Low Trend suspected but evidence indirect or equivocal 

 

4. Key threats  
The threats listed here are derived from the latest Conservation Advice (TSSC 2018), the Recovery 
Plan (Yeatman and Groom 2012) and the Mammal Action Plan (Woinarski et al. 2014). Note that this 
is not a list of all plausible threats, but a subset of the threats that are likely to have the largest impact 
on populations. 

Predation by foxes 
Red foxes (Vulpes vulpes) are a significant predator of Woylies and are known to have caused declines 
and local extinctions. Some Woylie populations have demonstrated a significant positive response 
following fox control.  

Predation by feral cats 
Feral cats (Felis catus) are a major predator of Woylies and are linked to severe local declines. Following 
fox control, feral cats became the dominant predator of Woylies in some locations.  

Inappropriate fire regimes 
Woylies are well adapted to occasional fire; however, they require dense understorey for shelter. 
Frequent high intensity fires are likely to lead to high predation rates at sites which support foxes and 
feral cats. Occasional hot summer and/or autumn fires are necessary to regenerate a dense shrub layer 
of species such as Gastrolobium spp. which provide important refuge for Woylies in southwestern 
Australia.  
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Habitat loss  
Historical land clearing has reduced the effective area of Woylie habitat and increased their 
vulnerability to introduced predators, which may be more common or more active in fragmented 
landscapes, or areas with high densities of roads and tracks (Raiter et al. 2018). Habitats with high levels 
of fragmentation and high densities of roads and tracks generally support lower densities of Woylies 
and have slower population response rates to predator management compared to populations in 
continuous habitats (Yeatman et al. 2016). Research on the impacts of timber harvesting on Woylie 
populations has indicated that current silviculture practices in the jarrah forest of the southwest of 
Western Australia do not adversely impact Woylie populations (Wayne et al. 2016).  

Competition with introduced herbivores 
Competition by rabbits (Oryctolagus cuniculus) and domestic stock has been a factor in the historic 
decline of the Woylie, particularly in more arid areas.  

Climate change 
In southwest Western Australia, Woylies feed extensively on hypogeous fruiting bodies of 
ectomycorrhizal fungi where available. Some species of fungi have strong associations with rainfall and 
temperature. Decreases in rainfall could result in decline in the abundance of fungi and other foods 
that contribute to the Woylie’s diet, and may limit suitable habitat.  

Disease 
Epizootic disease may have impacted Woylies in the past and there is some evidence to suggest it may 
have been a contributing factor in recent declines.  

The impacts of the major threats are summarised in Table 3. 

Table 3. The major threats facing the Woylie and their associated impact scores. 
CURRENT THREAT IMPACT 
Threat Timing Extent Severity 
1. Red foxes Continuing/ongoing >90% 50-100% 
2. Feral cats Continuing/ongoing >90% 50-100% 
3. Increase in fire 
frequency/intensity 

Continuing/ongoing 50-90% 30-49% 

4. Habitat loss Continuing/ongoing <1% 50-100% 
5. European rabbits, pigs, 
livestock (overgrazing) 

Continuing/ongoing 1-50% Not negligible but <20% 

6. Climate change Distant future >90% 30-49% 

7. Novel disease Continuing/ongoing 50-90% Not negligible but <20% 

 
Timing: continuing/ongoing; near future: any occurrence probable within one generation (includes former threat no longer causing impact 
but could readily recur); distant future: any occurrence likely to be further than one generation into the future (includes former threat no 
longer causing impact and unlikely to recur). 
Extent:  <1% of range; 1-50%; 50-90%; >90%.  
Severity: (within three generations or 10 years, whichever is longer) Causing no decline; Negligible declines (<1%); Not negligible but 
<20%; 20-29%; 30-49%; 50-100%; Causing/could cause order of magnitude fluctuations. 
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5. Past and current management 
Recent and current management actions directed specifically towards the conservation of Woylies are 
summarised in Table 4. The information is a collation of material provided by contributors.  

Recovery action for Woylies is guided by a Recovery Plan (2012) and a Conservation Advice (2018), 
see Section 11. 

Table 4. Management actions directed specifically towards the conservation of the Woylie. 

Action Location Timing 
Est. % 
pop’n 

Contributors and partners 

Pre-2015: creation of insurance populations 
on introduced predator -free islands  

[Translocations to Bird Is and St Francis Is 
(SA) in early 1980s both failed] 

South Australia: 
Venus Bay Is A, 

Wedge Is, St 
Peters Is (SA) 

From 
1980 

10% SA DEWNR 

Post-2015: creation of insurance 
populations on introduced predator -free 
islands  

Cats, sheep, goats eradicated from Dirk 
Hartog Island in prep for a multi-species 
translocation, including Woylies 

DHI, WA 2019  WA DBCA 

Pre-2015: creation of insurance populations 
within mainland fenced exclosures. 

 

[Population at Peron Peninsula extirpated. 
Translocations to Genaran Hill (NSW) and 
earlier translocations to Scotia and 
Yookamurra during Earth Sanctuaries Ltd 
program failed.] 

Western 
Australia: 

Karakamia, 
Wadderin, 

Whiteman Park; 
Perup Sanctuary 

NSW: Scotia SA: 
Yookamurra, 

Venus Bay 

From 
1994 

c. 1% 

Australian Wildlife 
Conservancy 

Community group, Shire 
of Narembeen  

Western Australian 
Department of Planning, 
Lands & Heritage 

WA DBCA 

SA DEWNR 

 

Post-2015: creation of insurance 
populations within mainland fenced 
exclosures. 

Completed new fenced exclosures  

 

 

 

Dryandra, Mt 
Gibson 

 

 

 

2015-
2018 

 

 

 

 

 

WA DBCA; Australian 
Wildlife Conservancy 

Construction of 3 more exclosures after 
2018 that may house Woylies 

Pilliga, Mallee 
Cliffs, Newhaven 

After 
2018 

 
NSW government; 
Australian Wildlife 
Conservancy 
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Translocation program in WA 
Many unfenced 

sites in WA 

From 
the 

1990s 
 WA DBCA 

Minimise predation by introduced foxes and 
cats at priority sites: 

(Note: information below provided by DBCA; 
it is unclear how these programs relate to 
each other) 

    

Standard Western Shield fox baiting 
undertaken at key Woylie sites 

SW WA, various 
sites 

Ongoing 

 

 WA DBCA 

 

Broadscale, integrated baiting for foxes and 
cats using Eradicat, aerially deployed over 
15,000 km2 

Several locations 
in southwest WA 

Annually >95% of 
population 

WA DBCA, some support 
from DoEE 

 

The integration of Eradicat® and other 
targeted feral cat control has been 
implemented at Dryandra with indications 
of reducing cat activity and increases in 
Woylie trap success 

Dryandra 

 

2015-
2018 

 

 WA DBCA 

 

The South West Threatened Fauna 
Recovery Project in the southern Jarrah 
forest undertook Eradicat® bait trials aimed 
at identifying the most effective way to use 
Eradicat® bait to control feral cats.  

Dryandra and 
Upper Warren 
region 

 

2015-
2018 

 WA DBCA 

 

Ongoing ‘Felixer’ trials are undertaken, and 
intensive monitoring has recorded seven 
cats taken out by the ‘Felixer’. Foxes remain 
excluded from the exclosure area through 
targeted ongoing baiting. 

Venus Bay 
Peninsula 

  Natural Resources Eyre 
Peninsula and Ecological 
Horizons 

Population management strategy (including 
population and genetic health, insurance 
and captive populations and translocations): 

    

Supplementation of insurance populations 
(in introduced predator-free environments) 

Perup, Karakamia, 
Scotia and 

Yookamurra 
Sanctuaries 

As 
needed 

 

WA DBCA, Australian 
Wildlife Conservancy 

Captive breeding: the Kanyana Tutanning 
captive breeding program – amplifying 
remaining Tutanning genetics. 

 

Kanyana 

 

2014-
2018 

 

 

Understanding declines: Verify the causes of 
the decline and suppression of recovery and 
implement remedial action to address these 

Various sites   
WA DBCA and Murdoch 
University 
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Public engagement:      

Campaigns to raise awareness and involve 
community in feral predator control around 
Dryandra. Various publications and reports 
(threats suppressing Woylie recovery). 
Western Shield Program is ongoing and 
includes Woylies as a key focus. 

Wheatbelt 

 

2016-18  WA DBCA, NRM, 
Australian Govt. 

 

Spotlighting awareness and education 
programs. 

Whiteman Park, 
Kanyana and 
Karakamia 

 

Ongoing  Australian Wildlife 
Conservancy 

  

6. Actions undertaken or supported by the Australian Government 
resulting from inclusion in the Threatened Species Strategy 
Projects supported by the Australian Government to benefit the Woylie include: 

i. Feral cat control in southwestern WA ($1.7 million provided by the Australian Government). This 
project has contributed directly to protecting the Woylie. 

ii. “Creating one of Australia’s largest fenced feral cat and fox free areas” ($750,000 of 
contributions from OTSC, partner: AWC). This project provide a potential safe-haven (free of 
introduced predators) for a translocated population of Woylies, at Newhaven Wildlife 
Sanctuary, north-west of Alice Springs.  

iii. Development of new technology to control feral cats (the feral cat grooming trap, ‘Felixer’) 
($100,000 provided by the Australian Government). Felixer has been trialled at Venus Bay, and 
could be used at selected sites in the future. 

iv. The Numbat Protection Dog project may also provide benefits to the Woylie. This project aims 
to develop the use of cat detector dogs to protect the last remaining wild populations of Numbat 
($150,000 provided by the National Landcare Project to the Foundation for Australia’s Most 
Endangered Species Limited in 2017).  

v. Feral animal control at Wadderin Sanctuary ($19,960 provided by the National Landcare 
Project). 

vi. Through the 20 Million Trees Program, the Australian Government provided $470,000 to 
Greening Australia for habitat establishment to support threatened mammal reintroductions on 
Wardang Island Indigenous Protected Area in South Australia while supporting the cultural 
objectives of the local Point Pearce Aboriginal land managers and Narungga community. 
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7. Measuring progress towards conservation  
Table 5. Progress towards management understanding and management implementation for each of 
the major threats affecting the Woylie in 2015 and 2018, using the progress framework developed by 
Garnett et al. 2018.  

> Green shading indicates an improvement in our understanding or management of threats between years 2015 and 2018, while red shading indicates 
deterioration in our understanding or management of threats.   
 
KEY: 

Score Understanding of how to manage threat Extent to which threat is being managed 
0 No knowledge and no research No management 

1 Research being undertaken or completed but limited 
understanding on how to manage threat Management limited to trials 

2 Research has provided strong direction on how to 
manage threat  

Work has been initiated to roll out solutions where threat 
applies across the taxon’s range 

3 Solutions being trialled but work only initiated recently  Solutions have been adopted but too early to 
demonstrate success 

4 Trial management under way but not yet clear evidence 
that it can deliver objectives 

Solutions are enabling achievement but only with 
continued conservation intervention 

5 Trial management is providing clear evidence that it can 
deliver objectives  

Good evidence available that solutions are enabling 
achievement with little or no conservation intervention 

6 
Research complete and being applied OR ongoing 
research associated with adaptive management of threat The threat no longer needs management 

 

PROGRESS IN MANAGING THREATS 

Threat  Year Understanding of how to manage threat Extent to which threat being managed 

1. Red foxes 
2015 6. Research complete and being applied 

4.Solutions are enabling achievement but only 
with continued conservation intervention 

2018 6. Research complete and being applied 
4.Solutions are enabling achievement but only 
with continued conservation intervention 

2. Feral cats 
2015 

5. Trial management is providing clear 
evidence that it can deliver objectives  

2.Solutions have been adopted but too early to 
demonstrate success 

2018 
5. Trial management is providing clear 
evidence that it can deliver objectives  

4.Solutions are enabling achievement but only 
with continued conservation intervention 

3. Increase in fire 
frequency/ 
intensity 

2015 
2. Research has provided strong direction 
on how to manage threat 

2. Work has been initiated to roll out solutions 
where threat applies across the taxon’s range 

2018 
2. Research has provided strong direction 
on how to manage threat 

2. Work has been initiated to roll out solutions 
where threat applies across the taxon’s range 

4. Habitat loss 
2015 

2. Research has provided strong direction 
on how to manage threat 

4.Solutions are enabling achievement but only 
with continued conservation intervention 

2018 
2. Research has provided strong direction 
on how to manage threat 

4.Solutions are enabling achievement but only 
with continued conservation intervention 

5. European 
rabbits, pigs, 
livestock 
(overgrazing) 

2015 
2. Research has provided strong direction 
on how to manage threat 

4.Solutions are enabling achievement but only 
with continued conservation intervention 

2018 
2. Research has provided strong direction 
on how to manage threat 

4.Solutions are enabling achievement but only 
with continued conservation intervention 

6. Climate change 
2015 

2. Research has provided strong direction 
on how to manage threat 

0. No management 

2018 
2. Research has provided strong direction 
on how to manage threat 

0. No management 

7. Disease 
2015 

1. Research has provided strong direction 
on how to manage threat 

0. No management 

2018 
1. Research has provided strong direction 
on how to manage threat 

0. No management 
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8. Expert elicitation for population trends  
An expert elicitation process was undertaken to assess population trends for the period 2005-2015 
and post-2015 under the following management scenarios. Please note that differences between 
Management Scenarios 2 and 3 (Fig. 1) are difficult to attribute, as it can be difficult to determine 
whether actions undertaken after 2015 were influenced by the Threatened Species Strategy or were 
independent of it (see Summary Report for details of methods). 

Management Scenario 1 (red line): no conservation management undertaken since 2015, and no new 
actions implemented.  

• No fox or cat control 
• No fire management 
• Biosecurity of fenced and island populations is not maintained 

Management Scenario 2 (blue line): continuation of existing conservation management (i.e. actions 
undertaken before implementation of the Threatened Species Strategy or independent of the 
Threatened Species Strategy).  

• Integrated fox and cat control 
• Landscape-scale fire management, but with limited success in some areas 
• Biosecurity of fenced and island populations maintained 
• Construction of five new fenced exclosures (Dryandra, Mt Gibson, Pilliga, Mallee Cliffs, 

Newhaven) 
• Eradication of cats and other feral animals from Dirk Hartog, ahead of potential translocation of 

Woylies (and other species) 

Management Scenario 3 (green line): continuation of existing management, augmented by support 
mobilised by the Australian Government under the Threatened Species Strategy.  

• Integrated fox and cat control, with additional support from the OTSC 
• Landscape-scale fire management, but with limited success in some areas 
• Biosecurity of fenced and island populations is maintained 
• Construction of five new fenced exclosures (Dryandra, Mt Gibson, Pilliga, Mallee Cliffs, 

Newhaven) 
• Eradication of cats and other feral animals from Dirk Hartog, ahead of potential translocation of 

Woylies (and other species)  

Overall estimated population trajectories subject to management scenarios considered  
The Woylie is currently being managed under Scenario 3 (green line).  
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Figure 1. Estimated relative percentage change in population under each of the management 
scenarios described above. Data derived from 6 expert assessments of Woylie expected response to 
management, using four-step elicitation and the IDEA protocol (Hemming et al. 2017), where experts 
are asked to provide best estimates, lowest and highest plausible estimates, and an associated level 
of confidence.  The dashed line represents the baseline value (i.e. as at 2015, standardised to 100). 
Values above this line indicate a relative increase in population size, while values below this line 
indicate a relative decrease in population size. Shading indicates confidence bounds (i.e. the lowest 
and highest plausible estimates). 

Population size projections based on expert elicitation are extended here to 2025, 2035 and 2045 (i.e. 
10, 20 and 30 years after the establishment of the Threatened Species Strategy) on the grounds that 
some priority conservation management actions may take many years to achieve substantial 
conservation outcomes. However, we note also that there will be greater uncertainty around 
estimates of population size into the more distant future because, for example, novel threats may 
affect the species, managers may develop new and more efficient conservation options, and the 
impacts of climate change may be challenging to predict. 
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Improved trajectory (Threatened Species Strategy Year 3 target): 
The primary purpose of this scorecard is to assess progress against achieving the year three targets 
outlined in the Australian Government’s Threatened Species Strategy, i.e. a demonstrated improved 
trajectory for at least half of the priority species (10 birds and 10 mammals). To assess this, we first 
use the expert-derived trend between 2005-15 (i.e. 10 years prior to implementation of the TSS) as a 
baseline for assessing whether there has been an improvement in trajectory in the time since 
implementation of the TSS (i.e. 2015-18). Table 6 below summarises this information, where negative 
values indicate a declining population, and positive values indicate an increasing population. We used 
Wilcoxon match-paired tests to compare trajectories for these two periods; a significant result 
(probability <0.05) indicates that there was a high concordance amongst experts that their trajectory 
estimates for 2005-15 were different to their estimates for 2015-18. 

Table 6. A comparison of the relative annual percentage population change for the periods 2005-2015 
and 2015-2018.  

 
Pre-TSS trend  
(2005-2015) 

Post-TSS 
trend 

(2015-2018) 

Year 3 
target 
met? 

Significant concordance among 
elicitors? 

Annual 
percentage 
population 
change 

5.35 15.93  

With robust and extensive monitoring for 
this species, trends are relatively well-

defined. Elicitors consistently concluded that 
the trend for increase for the period 2005-

15 improved further in 2015-18 

The TSS has supported the landscape-scale integrated management of cats and foxes, which has directly 
benefitted this species. Investment in new traps (Felixer) may have benefits at some sites in the future.  

 
Additional actions that could improve trajectory 
The potential impact of carrying out specific additional conservation measures on the population 
trajectory of the Woylie was also evaluated through expert elicitation. Additional actions that could 
further improve the population trajectory of the Woylie include: 

• Integrated fox and cat control 
• Landscape-scale fire management, that responds to effects of climate change 
• Construction of five new fenced exclosures (Dryandra, Mt Gibson, Pilliga, Mallee Cliffs, 

Newhaven) 
• Biosecurity of fenced and island populations is maintained 
• Eradication of cats and other feral animals from Dirk Hartog, ahead of potential translocation of 

Woylies (and other species) 
• Reintroduction to 4+ unfenced sites in WA that have recently supported Woylie populations 
• Improved metapopulation management of wild, island and fenced populations to maintain 

genetic diversity 
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9. Immediate priorities from 2019 
Identification of these priorities in this document is for information and is non-statutory. For statutory 
conservation planning documents, such as Recovery Plans or Conservation Advices, please see Section 
11. The priorities listed here are derived from the most recent Conservation Advice and Recovery 
Plan, with amendments made by contributing experts. 

Data collection:  
• Monitor key Woylie populations regularly 
• Assess threshold densities of feral cats above which Woylies decline 
• Assess efficacy of feral cat and fox control annually (i.e. monitor predator populations) 

Management actions: 
• Implement effective feral cat management where unfenced population persist. 
• Continue landscape control of foxes in southwest WA. 
• Monitor populations to understand the effectiveness of management and early detection of 

declines. 
• Improve fire management prescriptions to reduce frequencies of high intensity fire. 
• Ongoing management of isolated fenced and island populations to improve genetics, undertake  

genetic augmentation as required.   
• Complete current projects to establish Woylies in fenced introduced predator-free areas (Dryandra 

and Mt Gibson).  
• Prioritise and implement translocations to key sites (e.g. Dirk Hartog Is, Pilliga, Mallee Cliffs, 

Newhaven, Southern Yorke Penninsula). (Note that some contributors felt that after these 
translocations, Woylies would be represented within 17 predator-free islands and fenced areas, 
and that additional translocations to new fenced sites should no longer be a priority). 

10. Contributors  
Sarah Legge, John Woinarski, Stephen Garnett, Hayley Geyle (NESP TSR Hub); Peter Copley (SA DEWNR); 
Adrian Wayne, Keith Morris, Manda Page, Michelle Drew (WA DBCA); Mike Smith, David Roshier, John 
Kanowski (AWC); Andrew Burbidge; Peter Menkhorst; Nicholas MacGregor. 

11. Legislative documents 
SPRAT profile: http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=66844 

Threatened Species Scientific Committee (2018). Conservation Advice Bettongia penicillata woylie. 
Canberra: Department of the Environment and Energy. Available from: 
http://www.environment.gov.au/biodiversity/threatened/species/pubs/213-conservation-advice-
01022018.pdf. In effect under the EPBC Act from 01-Feb-2018. 

Yeatman, G.J. & C.J. Groom (2012). National Recovery Plan for the woylie Bettongia penicillata. 
Wildlife Management Program No. 51. Department of Environment and Conservation, Perth. 
Available from: http://www.environment.gov.au/biodiversity/threatened/recovery-plans/national-
recovery-plan-woylie-bettongia-penicillata-ogilbyi. In effect under the EPBC Act from 24-Jul-2012 

http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66844
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=66844
http://www.environment.gov.au/biodiversity/threatened/species/pubs/213-conservation-advice-01022018.pdf
http://www.environment.gov.au/biodiversity/threatened/species/pubs/213-conservation-advice-01022018.pdf
http://www.environment.gov.au/biodiversity/threatened/recovery-plans/national-recovery-plan-woylie-bettongia-penicillata-ogilbyi
http://www.environment.gov.au/biodiversity/threatened/recovery-plans/national-recovery-plan-woylie-bettongia-penicillata-ogilbyi


Threatened Species Strategy – Year 3 Priority Species Scorecard (2018) 

18 
Information current to December 2018 

12. References 
Garnett, S.T., Butchart, S.H.M., Baker, G.B., Bayraktarov, E., Buchanan, K.L., Burbidge, A.A., Chauvenet, 

A.L.M., Christidis, L., Ehmke, G., Grace, M., Hoccom, D.G., Legge, S.M., Leiper, I., Lindenmayer, 
D.B., Loyn, R.H., Maron, M., McDonald, P., Menkhorst, P., Possingham, H.P., Radford, J., Reside, 
A.E., Watson, D.M., Watson, J.E.M., Wintle, B., Woinarski, J.C.Z., and Geyle, H.M. (2018) Metrics 
of progress in the understanding and management of threats to Australian Birds. Conservation 
Biology https://doi.org/10.1111/cobi.13220.  

Hemming, V., Burgman, M.A., Hanea, A.M., McBride, M.F., and Wintle B.C. (2017) A practical guide to 
structured expert elicitation using the IDEA protocol. Methods in Ecology and Evolution, 9, 169-
180. 

Legge, S. M., Woinarski, J. C. Z., Burbidge, A. A., Palmer, A., Ringma, J., Radford, J., Mitchell, N., Bode, 
M., Wintle, B., Baselar, M., Bentley, J., Copley, P., Dexter, N., Dickman, C. R., Gillespie, G., Hill, 
B., Johnson, C., Latch, P., Letnic, M., Manning, A., McCreless, E. E., Menkhorst, P., Morris, K., 
Moseby, K., Page, M., Pannell, D., and Tuft, K. (2018). Havens for threatened Australian 
mammals: the contributions of fenced areas and offshore islands to protecting mammal species 
that are susceptible to introduced predators. Wildlife Research 45, 627-644  

Marlow, N. J., Thomas, N. D., Williams, A. A., Macmahon, B., Lawson, J., Hitchen, Y., Angus, J., and Berry, 
O. (2015). Cats (Felis catus) are more abundant and are the dominant predator of Woylies 
(Bettongia penicillata) after sustained fox (Vulpes vulpes) control. Australian Journal of Zoology 
63, 18-27. 

Raiter, K. G., Hobbs, R. J., Possingham, H. P., Valentine, L. E., and Prober, S. M. (2018). Vehicle tracks 
are predator highways in intact landscapes. Biological Conservation 228, 281-290. 

Robinson, T., Canty, P., Mooney, T., and Rudduck, P. (1996). South Australia’s offshore islands. 
Australian Heritage Commission, Canberra. 

TSSC (2018). Conservation Advice Bettongia penicillata Woylie. (Department of the Environment and 
Energy: Canberra.) 

Wayne, A. F., Maxwell, M. A., Ward, C. G., Vellios, C. V., Williams, M. R., and Pollock, K. H. (2016). The 
responses of a critically endangered mycophagous marsupial (Bettongia penicillata) to timber 
harvesting in a native eucalypt forest. Forest Ecology and Management 363, 190-199. 

Wayne, A. F., Maxwell, M. A., Ward, C. G., Wayne, J. C., Vellios, C. V., and Wilson, I. J. (2017). Recoveries 
and cascading declines of native mammals associated with control of an introduced predator. 
Journal of Mammalogy 98, 489-501. 

Woinarski, J. C. Z., Burbidge, A. A., and Harrison, P. L. (2014). 'The Action Plan for Australian Mammals 
2012.' (CSIRO Publishing: Melbourne.) 

Yeatman, G. J. and Groom, C. J. (2012). National Recovery Plan for the Woylie Bettongia penicillata. 
Wildlife Management Program No. 51. (Department of Environment and Conservation: Perth.) 

Yeatman, G. J., Wayne, A. F., Mills, H. R., and Prince, J. (2016). Temporal patterns in the abundance of 
a critically endangered marsupial relates to disturbance by roads and agriculture. PLoS ONE 11, 
e0160790. 

13. Citation  
Please cite this document as:  
 
National Environmental Science Program Threatened Species Research Hub (2019) Threatened Species 

Strategy Year 3 Scorecard – Woylie. Australian Government, Canberra. Available from: 
http://www.environment.gov.au/biodiversity/threatened/species/20-mammals-by-
2020/woylie  

http://www.environment.gov.au/biodiversity/threatened/species/20-mammals-by-2020/woylie
http://www.environment.gov.au/biodiversity/threatened/species/20-mammals-by-2020/woylie

	1. Conservation status and taxonomy
	2. Conservation history and prospects
	3. Past and current trends
	4. Key threats
	5. Past and current management
	6. Actions undertaken or supported by the Australian Government resulting from inclusion in the Threatened Species Strategy
	ii. “Creating one of Australia’s largest fenced feral cat and fox free areas” ($750,000 of contributions from OTSC, partner: AWC). This project provide a potential safe-haven (free of introduced predators) for a translocated population of Woylies, at ...

	7. Measuring progress towards conservation
	8. Expert elicitation for population trends
	9. Immediate priorities from 2019
	10. Contributors
	11. Legislative documents
	12. References

