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Abstract 

At least 40 Australian mammal spcies have been driven to extinction since European colonization in 1788. For conservation management 
to be effective, it is vital that the reasons for historical extinctions and ongoing declines are understood and remedied. A recent article 
(Wallach and Lundgren 2025) concluded that there was no compelling evidence that two introduced predators (domestic cats and red 

foxes) were primary causes of these mammal losses. We refute that article, finding substantial flaws in its premises, analyses, data, 
interpretations, and conclusions. Using multiple lines of evidence, we show that these two predators are strongly implicated in most 
Australian mammal extinctions and in the ongoing imperilment of numerous extant species. The devastating impact of cats and foxes 
on Australia’s mammals has been widely recognized by conservation managers who have, in response, implemented national programs 
to control these predators, producing widely recognized benefits for one of the world’s most remarkable native mammal faunas. 
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n essence, biodiversity conservation involves determining which 

actors are most detrimentally affecting a species or envi- 
onment and then using this information to guide and en- 
ct policy and management responses. Elucidating the primary 
hreat or threats is fundamental; if the threats are not iden- 
ified, management efforts are likely to be misdirected, waste- 
ul, and unsuccessful, and the affected species are likely to be 
xtirpated. 

In a recent article in this journal, Wallach and Lundgren ( 2025 ) 
eviewed evidence relating to the role of introduced predators 
the feral domestic cat Felis catus and red fox Vulpes vulpes ; here- 
fter, cats and foxes ) in extinctions of endemic Australian terres- 
rial mammals since European colonization in 1788. The arti- 
le concluded that there was no compelling evidence implicating 

fute Wallach and Lundgren ( 2025 ), finding fault in its premises,
analyses, data, interpretation, and conclusions. This dialogue is
important because the factors that caused historic extinctions
may also be causing the ongoing imperilment of related extant
species; because the number of Australian mammal extinctions
(40 species since 1788) is exceptional, vastly exceeding that for
mammals in any other country over this period; and because in-
troduced predators are also widely considered to be major factors
in the extinction and imperilment of island faunas globally. We
further note that this debate operates within three broader con-
texts: nativism, compassionate conservation, and invasive species
denialism. 

Before directly addressing the Wallach and Lundgren ( 2025 )
article, we briefly summarize some of the characteristics of
ats and foxes in these extinctions. In the present article, we re- the issue. Cats were introduced to Australia in 1788 and 
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Table 1. List of Australian mammals classified as extinct since 1788. 

Scientific name Common name Notes 

Dasycercus woolleyae Northern mulgara Recently described species (Newman-Martin et al. 2023 ) 
Dasycercus archeri Southern mulgara Recently described species (Newman-Martin et al. 2023 ) 
Dasycercus marlowi Little mulgara Recently described species (Newman-Martin et al. 2023 ) 
Dasycercus cristicauda Crest-tailed mulgara W&L. Recently redefined species (Newman-Martin et al. 2023 ) 
Thylacinus cynocephalus Thylacine Extinction due to hunting or disease (Fisher and Burbidge 2025) 
Chaeropus ecaudatus Landwang, southern 

pig-footed bandicoot 
W&L 

Chaeropus yirratji Yirratji, northern pig-footed 
bandicoot 

Perameles eremiana Desert bandicoot W&L 
Perameles fasciata Liverpool plains striped 

bandicoot 
Perameles myosuros Marl 
Perameles notina South-eastern striped 

bandicoot 
Perameles papillon Nullarbor barred bandicoot 
Macrotis leucura Yallara, lesser bilby W&L 
Bettongia anhydra Desert bettong W&L 
Bettongia haoucharae Little bettong Recently described species (Newman-Martin et al. 2025 ) 
Bettongia penicillata Brush-tailed bettong Recently redefined species (Newman-Martin et al. 2025 ) 
Bettongia pusilla Nullarbor dwarf bettong 
Caloprymnus campestris Desert rat-kangaroo W&L 
Potorous platyops Broad-faced potoroo W&L 
Lagorchestes asomatus Kuluwarri, central 

hare-wallaby 
W&L 

Lagorchestes leporides Eastern hare-wallaby 
Notamacropus greyi Toolache wallaby extinction likely due to habitat modification and hunting 
Onychogalea lunata Crescent nailtail wallaby W&L 
Crocidura trichura Christmas Island shrew Likely recent extinction (Woinarski et al. 2023b ), due to introduction of 

Rattus rattus , disease, and wolf snake Lycodon capucinus 
Pteropus brunneus Dusky flying-fox Cause of extinction is obscure 
Nyctophilus howensis Lord Howe long-eared bat Extinction likely to have been due to introduced predator ( Rattus rattus ) 
Pipistrellus murrayi Christmas Island pipistrelle Extinction since 2000. Extinction due to introduced predator (wolf 

snake; Woinarski 2018 ) 
Conilurus albipes White-footed rabbit-rat W&L 
Conilurus capricornensis Capricorn rabbit-rat W&L. Only reported from subfossils, with some probably postdating 

1788 
Leporillus apicalis Lesser stick-nest rat W&L 
Notomys amplus Short-tailed hopping-mouse W&L 
Notomys longicaudatus Long-tailed hopping-mouse W&L 
Notomys macrotis Large-eared hopping-mouse W&L 
Notomys mordax Darling Downs 

hopping-mouse 
W&L 

Notomys robustus Broad-cheeked 
hopping-mouse 

Pseudomys auritus Long-eared mouse W&L 
Pseudomys glaucus Blue-grey mouse W&L 
Melomys rubicola Bramble Cay melomys Extinction since 2000, due to climate change and sea water inundation 
Rattus macleari Maclear’s rat Extinction due to introduced Rattus rattus and disease 
Rattus nativitatis Bulldog rat Extinction due to introduced Rattus rattus and disease 

Note: Extinctions clearly attributable to factors other than cats or foxes are indicated in the Notes column. Species included in the analyses in Wallach and Lundgren
( 2025 ) article are signified W&L.
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ave since spread to occupy all habitats across the en- 
ire continent (Legge et al. 2017 ). Foxes established follow- 
ng introductions in the 1870s and have subsequently spread 

o occupy about 70% of the continent, with notable ab- 
ences from the monsoonal north and the island of Tasmania 
Tomlinson et al. 2025 ). 

Reflecting millions of years of isolation, the Australian terres- 
rial mammal fauna is rich and highly distinctive, with approx- 
mately 340 mammal species at the time of European coloniza- 
ion and more than 90% endemism among the marsupial and ro- 

dent species (Baker et al. 2023 ). Since European colonization of
Australia, at least 40 of these species (Burbidge 2023 ) have been
driven to extinction (table 1 ). This constitutes more than 35% of
the world’s 113 modern mammal extinctions ( www.mammaldive
rsity.org ). Many of these now-extinct Australian mammal species
were formerly abundant and widespread. An additional 80 Aus-
tralian mammal species are listed as threatened at national or
global scales ( supplement S2; Woinarski et al. 2014 ), around 40%
have declined dramatically in distribution and population size
(Fisher et al. 2003 ). 
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Even for recent and relatively well documented losses, it may 
e challenging to identify a cause of extinction or imperilment be- 
ause multiple factors may play a role, to varying extents and in 

ariable orders (Emery et al. 2021 ). The evidence base is extremely 
imited for some extinct Australian mammals. A few Australian 

ammal species were never documented by Western scientists 
hile they persisted (Cramb and Hocknull 2010 ), others are known 

rom only a single specimen (Burbidge et al. 1988 ), and many dis- 
ppeared over 100 years ago, with no written description of their 
cology (Fisher and Blomberg 2011 ). 

ritique of Wallach and Lundgren ( 2025 )
allach and Lundgren ( 2025 ) asserted that evidence implicating 

ntroduced foxes and cats in the Australian mammal extinctions 
s insufficient to demonstrate causality. Their argument has three 

ain premises. Premise 1 is that if cats and foxes were respon- 
ible for these extinctions, then the last record of a nationally 
r regionally extinct native mammal species from a region must 
ostdate the arrival of cats and foxes to that region. Their re- 
iew also sought to infer the causes of historic extinctions by as- 
essing the response of extant Australian mammals to introduced 

redators. Specifically, they tested (premise 2) that native mam- 
al abundance should increase when management reduces the 

bundance of introduced predators and (premise 3) that, across 
pace or time, native mammal abundance is negatively correlated 

ith introduced predator abundance at local or regional scales. In 

he present article, we scrutinize the assumptions and evidence 
resented in Wallach and Lundgren ( 2025 ). Our conclusions are 
lso summarized in table 2 . 

remise 1: Extinction must post-date predator
rrival
allach and Lundgren’s ( 2025 ) first premise is that extinctions of 
 native mammal species in an area must postdate the arrival 
f cats or foxes in that area. Wallach and Lundgren ( 2025 ) col- 
ated the dates of last records for 178 cases of local extirpation or 
xtinction and matched those dates with estimates of the dates 
f arrival at the site of cats and of foxes. From analysis of this 
atabase, they reported that many mammal populations were ex- 
irpated before the arrival of cats or foxes, and therefore, those 
redators could not be the cause of those extinctions. To come to 
his conclusion, they assumed that the last documented record 

f a species was the extinction date. Given that most extinct Aus- 
ralian mammal species occurred in remote areas seldom visited 

y explorers or museum collectors, the date of last collection or 
ther documented record is likely to be an extremely unreliable 
arker of extinction date (Fisher and Blomberg 2011 ). 
Similarly, the date of first arrival of cats and foxes is also diffi- 

ult to determine because a species can be present at low density 
nd remain undetected. Cats and foxes are therefore likely to have 
een present in an area before their first documented detections, 
articularly in remote areas sparsely populated by humans. 

A likely more accurate source of extinction dates comes from 

ye-witness accounts of First Nations peoples who lived in these 
emote areas and had intimate knowledge of their land and of 
he species present. There has been much documentation of this 
vidence for the timing of extirpation of many native mammal 
pecies (Johnson and Roff 1982 , Burbidge et al. 1988 , Burbidge 
nd Pearson 1989 , Tunbridge 1991 , Ziembicki et al. 2013 ), typi- 
ally demonstrating that many now-extinct mammals persisted 

ong after the dates inferred from other sources. Only 9 of the 

178 (approximately 5%) last dates collated by Wallach and Lund-
gren ( 2025 ) were from such First Nations sources. The neglect of
such documented Indigenous knowledge in Wallach and Lund-
gren ( 2025 ) is an important oversight. 

Nonetheless, some extirpations of Australian mammals were
closely witnessed by Western scientists (e.g., Wood Hoy 1923 , Le
Souef 1923 , Finlayson 1961 , Jones 1968 ). For example, the museum
collector Charles Hoy wrote in the 1920s shortly after the spread
of fox to Eyre Peninsula, South Australia, “the poor luck in mam-
mals is explained by the total extermination of most of them. This
has been caused mainly through the introduction of foxes and
cats… The fox has only been plentiful during the last three and
four years… [and] native mammals have been completely wiped
out during the last few years.” Likewise, at Tamworth, in northern
New South Wales, in 1919, Hoy wrote “even as late as three years
ago, the district was literally overrun by [wallaby species] but soon
after the advent of the foxes they disappeared so that now Ony-
chogalea frenata and Aepyprymnus rufescens are extinct and the oth-
ers rapidly approaching extinction. Dasyurus was wiped out about
eight years ago by the domestic ‘tabby’ cat in the wild" (Short and
Calaby 2001 ). 

Even with such shortcomings in assumptions, the data com-
piled by Wallach and Lundgren ( 2025 ) for timing of extirpation
do, in fact, show strong support for cats (at least) as a factor
contributing to these extinctions. We graph their data in fig-
ure 1 , illustrating that all valid last records of the extirpations re-
ported in Wallach and Lundgren ( 2025 ) occurred after the arrival of
cats. 

We also reanalyzed the data given in Wallach and Lundgren
( 2025 ) by statistically modeling their last records since predator
arrival (separately for cats and foxes) with mammal species-level
random effects, using interval censoring to capture the provided
uncertainty in the response data, in the Stan program (Carpenter
et al. 2017 ). We filtered out records listed as uncertain by Wal-
lach and Lundgren ( 2025 ) and additionally censored some erro-
neous records (see supplemental file S1 ). This model estimated
the number of years after predator arrival that each species was
last recorded: This averaged 41 years for cats and 4 years for foxes
(figure 2 ). For all extinct mammal species in the Wallach and Lund-
gren ( 2025 ) database, the posterior median of year of last sight-
ing was after cats’ arrival. No comparable pattern of loss was ev-
ident for foxes, likely either because the earlier arrival of cats
had already caused extirpation or because foxes drove susceptible
mammals extinct so rapidly that the confidence intervals overlap
the last sighting dates (e.g., Short 1998 showed that bettongs went
extinct within 5 years of the fox’s arrival in each district of New
South Wales). The period that these native mammals were able
to persist with foxes and cats would have differed among species
because of selective predation, variable life history and ecological
traits, and differences among species and locations in the avail-
ability of ecological refuge sites (sites less suitable for cats or foxes
or offering more shelter for vulnerable native mammals; Geyle et
al. 2025 ). 

Furthermore, the analysis by Wallach and Lundgren ( 2025 )
treated cats and foxes as independent threats, but the com-
bined impact of these two predators is relevant in at least some
cases (e.g., Lundie-Jenkins et al. 1993 , Marlow et al. 2015 ). This
issue is particularly important in their analyses because 53 of
the 178 cases (30%) considered by Wallach and Lundgren ( 2025 )
were instances of local extirpation of a single extant species,
the greater bilby Macrotis lagotis. The bilby can coexist with low
densities of cats (Moseby et al. 2019 , Chen et al. 2024 ), and the
combined effects of threatening processes are likely important
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Table 2. Summary of claims and flaws in Wallach and Lundgren ( 2025 ; W&L below) claiming insufficient evidence to implicate cats and 

foxes in losses of Australian mammal fauna. 

Premise W&L claim Premise or analysis are flawed because: 

1. Extinctions of a
native mammal species
in an area must
postdate the arrival of
cats or foxes in that
area

Dates of extinctions 
mostly occur before 
cats or foxes arrive 

Premise correct, but analysis flawed because: 

� The last record of a native mammal species is an unreliable marker of its extinction date,
given the paucity of observations and surveys in arid and semiarid Australia, especially in
the early decades after European colonisation

� There are many errors in W&L’s compilation of the last records, including last record
dates that are incorrect, and record duplicates (see supplement S1 ).

� The compilation of last records includes repeated nonindependent observations for one
species (30% of all records) that is known to coexist with cats in some circumstances.

� Eye-witness accounts of population extirpation following the arrival of cats or foxes by
First Nations People and early European naturalists were ignored.

� The extinction process is affected by variability in the environment, and interactions
between cats and foxes.

� Cats arrived at locations earlier than foxes so any extinctions due to cats could have
pre-dated fox arrival but this is not evidence of no fox impacts.

Despite all the flaws noted above, reanalysis of the data in W&L clearly shows that all 
population extirpations happened after cat arrival (figs. 1 and 2 ). 

2. Cat or fox
management programs
should reduce predator
numbers and increase
abundance of
predator-affected
native mammals

Management of foxes 
results in increases for 
native mammals; no 
correlation for cats 

Premise muddles two components: whether management reduces cat or fox density, and 
whether there is a relationship between cat or fox density and native mammal abundance 
(premise 3). A more appropriate premise would be: “When cat or fox density is effectively and 
sufficiently reduced by management, native mammals susceptible to those predators should 
increase.”
Analysis flawed because it: 

� Lumped effective with ineffective cat or fox management, and effective with ineffective
monitoring.

� Ignored the substantial evidence from (less gradational and more robust) translocation
programs, showing that when management removes, excludes, or strongly reduces cats
and foxes at a site, translocations of cat- and fox-susceptible mammals are likely to
succeed; translocations to sites without such cat or fox management fail.

3. The abundance of
native mammals
should be negatively
correlated (over space
or time) with the
abundance of invasive
predators

There are no such 
correlations 

Premise flawed because there is no reason to expect a negative relationship between cats or 
foxes and native mammals: 

� There are many situations where a POSITIVE relationship between cats and foxes and
native mammals is expected, including

o In arid and semiarid Australia, where the abundance of both cats or foxes and native
mammals increases after rain.

o Cats or foxes and native mammals may all be more abundant in higher productivity than
lower productivity sites.

o Cat or fox abundance may be low in an area from which they have consumed almost all
native mammals.

� Where a negative relationship between cats or foxes and native prey exists, it may be hard
to detect because:

o The effect of cats or foxes on some native mammal species is so strong that they almost
never coexist.

o The most susceptible mammals are already extinct (or locally extirpated) and are not
available to respond to predator control (extinction filter).

� The population response of native mammals to cat or fox predation depends on which
predator is present, what alternative prey is present, and the habitat structure and
condition of ecosystems; therefore, consistent correlations across all species are not
expected.

Analysis flawed because 

� W&L included only 19 studies, some notable omissions include:

o Substantial expansions in the distributions of cat- and fox-susceptible mammals in
southern Australia following reductions in cat and fox abundance, caused by biocontrol
of rabbits.

o Multiple examples of native mammal populations that persisted on cat- and fox-free
islands but were extirpated from their mainland range following the spread of cats and
foxes.

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf204#supplementary-data
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Figure 1. Timing of extirpation of a native mammal population from a 
location relative to the time of arrival of feral cats at that location. Data 
are taken directly from Supplement 1 in Wallach and Lundgren (2025), 
using the last record of the native species, and the earliest arrival date 
from the range of arrival dates of cats to that location. Based on this 
information, extirpation of a native mammal occurs before cats arrive in 
only two cases, and these are where Wallach and Lundgren (2025) 
arbitrarily give the last record dates of 1788 and 1789 (i.e., time of 
European colonization, in 1788) for undated subfossil material. Of the 
178 cases given in the Supplement, eight are omitted from this graph 
because: they were repeats of another row (n = 4), there is no date for the 
last record of the species (n = 1), the species is still present at the location 
(n = 2), or the species never occurred at the location (n = 1). Figure 
prepared by authors.. 
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or this species rather than simply the arrival date of the cat or 
he fox. We note also that the high proportion of bilby cases in 

he analysis of Wallach and Lundgren ( 2025 ) introduces issues 
f nonindependence and undue influence of a single species to 
he analysis, which was appropriately handled by our statistical 
nalysis. 

Wallach and Lundgren ( 2025 ) presented data relating to the 
iming of extinction for only 18 of the 40 extinct Australian mam- 

als but amplified their database by also considering regional 
osses of 23 extant species. We recognize that 9 of the 40 Aus- 
ralian mammal extinctions are clearly attributable to factors 
ther than cats and foxes (table 1 ): These are appropriately ex- 
luded in Wallach and Lundgren’s ( 2025 ) analysis. However, many 
f the extinctions of other species not considered in Wallach and 

undgren ( 2025 ) are clearly attributable to cats or foxes. For exam- 
le, Newman-Martin and colleagues ( 2025 ) reported that Bettongia 
aoucharae “went extinct sometime during the 1920s due to the 
pread of foxes in this region. This is a similar extinction window 

o other small mammalian fauna in the region, such as Perameles 
apillon … and Dasycercus archeri ,… which were both last seen alive 
n the Nullarbor in the 1920s.”

remise 2: Management of introduced predators
ill increase abundance of native mammals
allach and Lundgren’s ( 2025 ) second premise is that manage- 
ent programs aimed at controlling introduced predators should 

esult in reductions in the numbers of those predators and con- 
omitant increases in the abundance of predator-affected native 
ammals. Wallach and Lundgren ( 2025 ) collated data from some 

redator control programs and reported that there was indeed 

uch a correlation for foxes but not for cats. However, these data 

predators and of native mammls should be
inversely correlated
If predators were implicated in the extinctions, as is argued in
Wallach and Lundgren’s ( 2025 ) third premise, then the abundance
of extant native mammals in a landscape should be negatively
correlated (over space or time) with the abundance of the nonna-
tive predators. This premise is flawed for many reasons. In some
circumstances, native mammal species that are susceptible to cat
or fox predation may be able to withstand higher densities of cats
and foxes. For example, if resources are abundant, then the vital
rates of susceptible species may be sufficient to withstand high
(or higher) levels of cat or fox abundance and predation. Likewise,
if there is sufficient shelter to reduce predation, then susceptible
species may be able to persist at high (or higher) densities despite
the presence of cats and foxes (Moore et al. 2019 ). Furthermore,
at least in arid and semiarid Australia, the abundance of both in-
troduced predators and native mammals fluctuates strongly and
synchronously with rainfall events (Read and Bowen 2001 , Letnic
and Dickman 2006 , Greenville et al. 2014 ), leading to a positive
correlation over time in abundance of predators and prey species.
Spatially, across a range of local environments, both cats and foxes
and native mammals may be more abundant in higher produc-
tivity sites, leading to a positive correlation. Cats and foxes can
also be attracted to and reach high abundance at sites where na-
tive mammal prey are most abundant, leading again to a positive
correlation (Miritis et al. 2020 , Geary et al. 2022 ). Cat or fox abun-
dance may be low in an area from which they have consumed
almost all native mammals, leading to no correlation or a positive
correlation. Furthermore, even single cats or foxes can have dev-
astating impacts on native mammal fauna (Moseby et al. 2015 ),
so linear associations in predator and prey abundance and im-
are complex to interpret, because the responses of cats (partic- 
ularly) and foxes to control programs are variable, may interact, 
may be transient, and are often highly localized (Moseby and Hill 
2011 , DCCEEW 2024 ) and because many other factors may also 
influence the abundance of native species. This is especially true 
for cats, for which landscape-scale control is very difficult, rarely 
effective in the long term, and highly dependent on seasonal con- 
ditions and alternative food availability (Christensen et al. 2013 , 
Moseby et al. 2021 , DCCEEW 2024 ). 

The cat and fox abundance data considered in Wallach and 

Lundgren ( 2025 ) are gradational and ephemeral. A far more 
definitive and robust contrast (with cats and foxes being either 
absent or present) comes from studies and conservation pro- 
grams that eradicate and then exclude these introduced preda- 
tors from an area. Many such studies have reported success for 
imperiled Australian native mammals reintroduced into predator- 
proof fenced exclosures (e.g., Woinarski et al. 2023a , Moseby 
et al. 2011 , Kanowski et al. 2018 , Legge et al. 2018 ), and the 
failure of other reintroductions into environments with cats or 
foxes (e.g., Christensen and Burrows 1994 , Short 2016 ). Wal- 
lach and Lundgren ( 2025 ) discounted such evidence on the per- 
plexing grounds that ‘‘ … some have pointed out that predation by 
foxes and cats can cause reintroduction failures. Although this obser- 
vation is relevant to the practice of reintroductions, it is not relevant 
to the question of why extinctions occur .” We disagree. It is only 
through removing putatively causal factors and using replicated 

experimental trials that the possible cause of population de- 
clines toward extinction can be tested (Caughley and Gunn 1995 , 
Côté et al. 2016 ). 

Premise 3: The abundance of introduced
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Figure 2. Timing of extirpation of native mammal populations at a location relative to the arrival of cats and foxes at that location. Estimates 
(posterior medians and 95% highest density intervals [HDIs]) show prey-level random intercepts for each predator from an interval-censored model 
accounting for uncertainty in the response variable. Predator averages were 41.1 (95% HDI: 34.9, 47.7) years for cats and 4.1 (95% HDI: -2.5, 11.4) for 
foxes. Red points (raw data) are the empirical means of the minimum and maximum possible years since the last sighting. Figure prepared by authors. 
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acts should not always be expected (Sheldon et al. 2023 ). There 
s also an extinction filter effect (Balmford 1996 ), where the most 
usceptible mammals are already extinct (or extirpated) and not 
vailable to respond to predator control. Furthermore, the suscep- 
ibility of mammals to predation is variable depending on which 

redators and prey are present and the habitat structure and on 

he conditions within the ecosystems (Radford et al. 2018 , Miritis 
t al. 2020 ), so consistent correlations across all species are not 
xpected. 

In summary, the perspective presented in Wallach and Lund- 
ren ( 2025 ) that introduced predators did not cause the extinc- 
ion and ongoing decline of Australian mammals is not supported 

y the evidence (table 2 ) and has little or no credibility among 
hose engaged in conservation management in Australia. Further- 

ore, they do not offer a plausible or more convincing alternative 
ypothesis for Australia’s globally extraordinary record of recent 
ammal extinctions. 

Additional evidence not considered in
Wallach and Lundgren ( 2025 )
In figure 3 , we portray the major components of the evidence base
implicating cats and foxes in extinctions and ongoing declines
of Australian mammals. A compelling strand of evidence is the
recurring pattern for many Australian mammal species of extir-
pation over vast mainland ranges, but persistence of populations
on islands to which cats or foxes were not introduced (Burbidge
1999 ). The inference that can be drawn from these patterns are
especially strong for pairs of congeneric species for which both
species have been extirpated from their entire mainland ranges
(which were uniformly invaded by cats and foxes but over which
the occurrence of other putative threats was highly variable) but
for which one of the pair of species has persisted because it had
populations on islands where cats and foxes were not introduced,
whereas the other did not have such island populations. These
 

 

 

 

 

 

 

 

 

 

 

 

 

 

paired cases include the extant greater stick-nest rat Leporillus con- 
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Figure 3. Graphic of main lines of evidence implicating introduced predators (cats and foxes) in losses of Australian native mammals. Figure prepared 
by authors. 
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itor (which has survived because it had a population on Franklin 

slands) and the lesser stick-nest rat Leporillus apicalis (extinct, no 
sland populations), the burrowing bettong Bettongia lesueur (Bar- 
ow, Bernier, Boodie, Dorre islands) and the desert bettong Betton- 
ia anhydra (extinct), the Shark Bay bandicoot Perameles bougainville 
Bernier, Dorre islands) and the desert bandicoot Perameles eremi- 
na (extinct), and the rufous hare-wallaby Lagorchestes hirsutus 
Bernier, Dorre islands) and the central hare-wallaby Lagorchestes 
somatus (extinct; Burbidge et al. 1997 ). 

Furthermore, some island populations were also extirpated fol- 
owing the introduction of cats or foxes. One such case, Bettongia 
enicillata francisca —restricted to a single island—was well docu- 
ented: “One animal, the quite recent extermination of which we 
ust greatly regret, is the small unknown creature which used to 

ive in great numbers on St. Francis Island. Mr. Lloyd… described 

hem as very small wallabies, creatures which used to hop into 
he homestead and eat scraps thrown to them from the table. Cats 
ere liberated in order to destroy it, and they have done their work 
ith thoroughness” (Wood Jones 1922 ). 
Conservation translocations of imperiled Australian mammals 

ostly succeed when cats and foxes are absent or heavily con- 
rolled but almost always fail when cats and foxes are not suffi- 
iently controlled. Cats and foxes have been eradicated from an 

xpanding haven network of islands and mainland fenced areas 
exclosures) around Australia (Legge et al. 2018 ). Numerous im- 
eriled native mammals have then been translocated to these 
avens. In some cases, these translocations are effectively before–
fter–control–impact experimental designs, whereby the native 
ammals that were eliminated (by predators) prior to predator 

xclusion, have subsequently flourished in havens after preda- 
ors were excluded (impact) but failed to establish in comparable 
abitat when translocated outside the exclosure where predators 
emain (control; Moseby et al. 2011 ). Reintroductions have been 

uccessful outside fenced areas only where introduced predators 
ave been intensively and effectively controlled (Moseby et al. 
021 ) or, for some species that are more susceptible to foxes than 

cats, where sites have low cat density but no foxes (e.g., east-
ern barred bandicoot Perameles gunnii introductions to Victorian
islands; Parrott et al. 2017 ). In many cases where control pro-
grams have not reduced the densities of introduced predators suf-
ficiently, the reintroductions have failed because of predation on
the released animals (Moseby et al. 2011 , Bannister et al. 2016 ,
Hardman et al. 2016 , Short 2016 , Robinson et al. 2020 ). 

The success of translocations—predicated on recognizing the
significant threat of cats and foxes and, therefore, the need to con-
trol them—is well illustrated by the case of the burrowing bettong
(figure 4 ). This species formerly occurred across more than 1 mil-
lion square kilometers (km2 ) of mainland Australia and on four
islands but was extirpated from its entire mainland range (Short
and Turner 1993 ). Reintroductions from islands have returned the
species to parts of its former mainland range but have succeeded
only in fenced areas from which cats and foxes have been erad-
icated (Finlayson et al. 2010 , Moseby et al. 2011 ) or where foxes
have been eradicated and cats heavily suppressed. Instances of
surplus killings by foxes that breached some fenced areas resulted
in rapid and large population losses of bettongs (36%–77%), even
when rabbits were 700 times more abundant than bettongs (Short
et al. 2002 ). 

Cats and foxes have exerted and continue to exert an enor-
mous toll on Australian mammals, and that toll is concentrated
on a subset of species. Cats kill an estimated 452 million Aus-
tralian native mammals per year, and foxes kill an estimated
104 million per year (Stobo-Wilson et al. 2021 ). This toll falls in-
equitably across mammal species, because the ecological traits
and life history characteristics of some native species render
them more susceptible to such predation pressure and because
of prey selectivity by cats and foxes (Read et al. 2019b , 2024 ,
McGregor et al. 2025 ). 

In addition to predation, cats can cause the death of mam-
mals through pathogens and a range of protozoan sarcocystid
parasites; most notably, cats are the only definitive hosts of the
protozoan parasite Toxoplasma gondii , and, therefore, this par-
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Figure 4. An example of an endemic mammal species, the burrowing bettong (Bettongia lesueur) extirpated from its formerly vast mainland range 
and now present on the mainland only as populations reintroduced to fenced areas that exclude cats and foxes. Photo credits: top (Robert Lang); 
bottom left (Andrew Freeman); bottom right (K. Moseby). 
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site would not occur in Australia were it not for the intro- 
uction of cats. Many Australian mammal species are now af- 
ected by toxoplasmosis, which is a significant cause of mor- 
ality or morbidity (especially central nervous system abnor- 

alities; Canfield et al. 1990 , Parameswaran et al. 2010 , Groe- 
ewegen et al. 2017 , Lynch et al. 2025 ). These lethal or sub- 

ethal effects further compound the direct predatory impacts of 
ats. 

In contrast to the assertions presented in Wallach and Lund- 
ren ( 2025 ), populations of many declining mammal species re- 
pond positively to intensive reduction or exclusion of cats and 

oxes. Early work documented the spectacular recovery of mam- 
als after poison baiting for foxes (e.g., Kinnear et al. 1988 , 2002 , 

urrows and Christensen 2002 ), leading to the implementation 

f long-term and large-scale control programs for cats and foxes 
nitially in Western Australia (Possingham et al. 2004 , Depart- 

ent of Parks and Wildlife 2017 ). Subsequent comparable large- 
cale and ongoing fox baiting programs to protect biodiversity 
re now in place and are achieving conservation outcomes in 

any other Australian regions (Dexter et al. 2007 , Dexter and 

urray 2009 , Brandle et al. 2018 , Robley et al. 2023 ). Many con- 
rol programs for foxes or cats have led to increases in the abun- 
ance and distribution of many threatened mammals (Hunter 
t al. 2018 ), including quolls Dasyurus spp. (Palmer et al. 2021 ), 
lack-flanked rock wallabies Petrogale lateralis (Read et al. 2025 ), 
nd yellow-footed rock-wallabies Petrogale xanthopus (Sharp et 
l. 2014 ). Indirect reductions in cats and foxes have also led 

to increases in populations of threatened mammals. For exam-
ple, the accidental release of rabbit hemorrhagic disease virus
caused a sudden and drastic reduction in Australian rabbit pop-
ulations in 1995, leading to a decline in cats and foxes, which
was then followed by a significant increase in the distribution
and abundance of some threatened Australian desert mammals
(Pedler et al. 2016 ). 

Collectively, the available evidence strongly implicates cats and
foxes as the primary threats to extant imperiled Australian mam-
mals and the major causes of the loss of extinct species (table 2 ).
This contrasts markedly with the situation in many other con-
tinental landmasses, where habitat destruction and modification
and hunting are the main causes of most mammalian extinctions
(Schipper et al. 2008 ). Of course, we recognize that other factors
have contributed to some declines and extinctions of Australian
mammals (Johnson 2006 , Kearney et al. 2023 ). Disruption or in-
terruption of precolonial Indigenous land management (Bird et
al. 2018 ), land clearance for agriculture, urbanization and mining,
inappropriate fire regimes (Kearney et al. 2023 ), overgrazing by the
introduced rabbits Oryctolagus cuniculus and domestic livestock,
disease, the loss and ongoing persecution of dingoes and their eco-
logical functions (Letnic et al. 2011 ), and climate change (Wagner
et al. 2020 ) have all played a part in the decline and extinction of
some Australian land mammals (Johnson 2006 ) and have likely
facilitated or exacerbated predation impacts by cats and foxes
(Doherty et al. 2015 ). We do not claim that control of cats and
foxes will fix all these problems. 
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mplications for conservation and the future
n response to the historical losses and the continuing decline 
nd perilous state of Australia’s native mammal fauna, there have 
een decades-long, evidence-based, and collaborative efforts to 
ontrol cats and foxes at sites across the continent. The extent 
nd success of many of these efforts are exceptional at a global 
cale. 

One major ingredient has been the formal recognition of feral 
ats and foxes as key threatening processes to Australian biodi- 
ersity under national environmental legislation. This recognition 

as led to threat abatement plans, first established for both feral 
ats and foxes in 1999 (Environment Australia 1999 ) and contin- 
ed to the present (DCCEEW 2024 , 2025 ). These threat abatement 
lans collate the significant scientific evidence for impacts, serve 
o coordinate and integrate the management of feral cats and 

oxes across all Australian states and territories, provide a legal 
oundation for actions including an obligation to control these 
hreats on lands owned by the Australian government, help co- 
rdinate information, and set targets to benefit the most imper- 

led and predator-susceptible native species and the places where 
hey occur. Policy relating to and management of cats and foxes 
ave also advanced in individual Australian states and territories. 

The importance of cat- and fox-free islands for the conser- 
ation of Australian biodiversity has been long recognized, and 

redator-susceptible threatened mammals have been introduced 

o many such islands from at least the 1970s (Legge et al. 2018 ). 
ecognizing that eradication of cats and foxes from the Australian 

ainland is unfeasible currently, but that eradication is tractable 
n some islands, a long-standing effort has resulted in the erad- 
cation of feral cats from 31 islands totaling 967 km2 (the largest 
eing Dirk Hartog Island, 633 km2 ; Algar et al. 2020 ) and foxes 
rom 17 islands totaling 185 km2 (the largest being Phillip Island, 
01 km2 ). Predator-susceptible native mammals have now been 

ranslocated to many of the islands from which introduced preda- 
ors have been eradicated; almost all of these translocated pop- 
lations are now flourishing (e.g., Cowen et al. 2023 ). The impor- 
ance of islands has also been recognized proactively in ongoing 
iosecurity settings that aim to prevent the introduction and es- 
ablishment of threatening nonnative predators (and other non- 
ative species) to islands of biodiversity significance (DCCEEW 

024 ). 
Complementing this predator-free island network, cats and 

oxes have also been eradicated from 40 fenced sites on main- 
and Australia (with a total area of 826 km2 ) since the 1980s. 
hreatened predator-susceptible native mammals have since 
een translocated to these sites, where they survive without sup- 
lementary food. In many of these exclosures, the remnant in 
itu populations of native mammals have also increased (e.g., 
oseby et al. 2025 ). Nongovernment conservation organizations 
ave been and continue to be instrumental in the establish- 
ent and maintenance of this haven network (Moseby et al. 2009 , 

anowski et al. 2018 ), complementing the contributions of gov- 
rnment agencies. 

Collectively, these islands and mainland exclosures constitute 
 network of 140 havens, with a total area of 3761 km2 , and 

hey now support 250 populations of 45 native mammal taxa (27 
pecies) that are highly or extremely susceptible to cats or foxes. 
owever, although this expansion has done much to reduce the 

isk of extinctions and to increase the population size of many 
ighly imperiled Australian mammals, it collectively represents 
 minute proportion of the former range of many of these mam- 
al species. Cats and foxes still occur on approximately 98 and 53 

Australian islands, respectively. Reestablishing threatened mam-
mal species in larger areas of their former ranges will rely on ef-
fective management of cats and foxes to densities that facilitate
coexistence at landscape scales, combined with habitat recovery
and opportunities for native species to adapt to these nonnative
predators (Moseby et al. 2019 ). 

Practitioner expertise and innovation have been important to
the management of cats and foxes in Australia. Technical ad-
vances have resulted in an increase in the uptake of baits selec-
tively by target species (cats and foxes), novel methodologies that
improve baiting effectiveness, and increases in the humaneness of
baits (e.g., Johnston et al. 2020 ). Recognizing typically lower uptake
of baits by cats than by foxes, novel baits such as Eradicat have
been developed, as has a poison-delivery device that can specifi-
cally recognize cats and then propel poison onto their body, taking
advantage of the cat’s propensity for grooming to ingest the poi-
son (Read et al. 2019a , Moseby et al. 2020 ). 

Furthermore, increasing evidence demonstrates the impor-
tance of managing fire or large herbivore populations and grazing
pressure for maintaining ground-level plant cover and complex-
ity, which may allow susceptible native mammals to persist in the
presence of introduced predators (Legge et al. 2011 , 2019 , Hradsky
2020 , Doherty et al. 2022 , Neave et al. 2024 ). 

Management of introduced predators has been remarkably
successful for the conservation of Australia’s remaining extant
mammals. On the Australian mainland, the spate of mammal ex-
tinctions has (so far) ended, with no extinctions since the 1960s
(although there have been three extinctions of island endemic
mammals since 2000; Woinarski et al. 2023b , 2025 ). Because of
translocations and havens, the population sizes of Australia’s
most imperiled mammal species have increased by an average of
680% over the period 2000 to 2017 at sites where invasive preda-
tors are effectively controlled, whereas mammal populations ex-
posed to introduced predators continue to decline (by an average
of 80% over that same period; Tulloch et al. 2023 ). Although most
threatened mammals are still a long way short of full recovery
(Read et al. 2023 ), and many are still in decline, at least 16 species
are now increasing in population size and distribution (Woinarski
et al. 2023a ). A spectacular example of such success is that of the
eastern barred bandicoot: Once extirpated on mainland Australia
(i.e., outside of Tasmania), it now thrives on three Victorian is-
lands, including Phillip Island, from which foxes were eradicated
by 2017 (Adriaanse et al. 2024 ). 

Contested perspectives
Dispute about the role of invasive predators in the extinction and
imperilment of Australian mammals sits within a broader debate
(Haubrock et al. 2025 ). Some have argued that there is no ethi-
cal base for nativism—the preferencing of native species ahead
of species whose origins lie elsewhere biogeographically (Peretti
1998 ). We consider this an absurd and neocolonialist proposition
in an Australian context, where the native biota represents an ex-
traordinary and highly distinctive legacy of millions of years of
isolation, is of great cultural and spiritual significance for First
Nations peoples who acknowledge a multigenerational and per-
vasive existential obligation to care for their country and its biota,
and is considered by many Australians, Indigenous and non-
Indigenous alike, as a key ingredient of national identity (Biodi-
versity Council 2025 ). 

A related perspective is invasive species denialism (e.g., Russell
and Blackburn 2017 ). This perspective proposes that the impacts
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

of nonnative species are overstated, that attempts to control or 
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radicate them will almost always be futile, and that nonnative 
pecies are now an intrinsic component of novel ecosystems that 
re or will be the inevitable consequence of the way in which hu- 
ans have altered the planet (see Ricciardi and Ryan 2018 ). We 

efute this too: There is incontrovertible evidence of the severe 
etrimental impacts of cats and foxes on Australian mammals, 
f the potential for those impacts to be mitigated, and of the re- 
overy of many native species where these invasive predators are 
ffectively controlled. 

Another contextual perspective is compassionate conserva- 
ion, which claims to prioritize the welfare and rights of individual 
nimals even if at the expense of populations, species, or ecosys- 
em conservation (Wallach et al. 2015 , Wallach et al. 2020 ). At its 
ore, this approach opposes the killing of any animal by humans. 
s a construct, it only works for invasive species management if 

he indirect welfare impacts (e.g., predation) on co-occurring ani- 
als in the recipient ecosystem are discounted. Although conser- 

ation should always seek to minimize negative impacts on ani- 
al welfare, we cannot avoid making tough choices to control—in 

he most humane and effective way possible—problematic non- 
ative species in order to conserve threatened native species and 

he ecosystems they shape. This choice is supported by most Aus- 
ralians (Zander et al. 2021 ). Framing the conservation practi- 
ioner’s choice as either killing a nonnative predator or avoiding 
ny deaths at all is misleading. The real choice is between directly 
illing a nonnative predator and sentencing many more native an- 

mals to die because the nonnative predators are left alive. 

onclusions
e welcome objective and reasonable scientific scrutiny of long- 

stablished paradigms. Such scrutiny is essential for science and 

ts application in conservation. However, such reappraisals should 

e grounded firmly in evidence and scientific principles. We re- 
ute a recent article (Wallach and Lundgren 2025 ) that discounted 

he role of introduced predators (the domestic cat and red fox) in 

he extinctions of Australian mammal fauna, finding fault in its 
remises, analyses, data, and conclusions. Inaccurate and flawed 

ublications have the potential to fuel mis- and disinformation, 
ndermine social license in pest and wildlife management, halt 
r reverse conservation progress, and ultimately increase the risks 
f species’ declines and extinctions. 

The introduction and spread of cats and foxes have reshaped 

nd significantly diminished Australia’s extraordinary biodiver- 
ity and continues to do so. In response to the recognition of the 
mpacts of cats and foxes, a network of continental-scale man- 
gement, supported by decades of research, is now delivering ma- 
or conservation outcomes, with enduring ecological and cultural 
enefits. The dire Australian conservation situation is a window 

o the broader and ongoing devastating impacts of introduced 

pecies on island biota globally (Blackburn et al. 2004 ). Encourag- 
ngly, Australia also serves as a vital demonstration of what con- 
ervation can achieve when the factors causing biodiversity de- 
line and extinction are identified and remedied. 
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upplemental data are available at BIOSCI online. 

uthor Contributions
ohn Woinarski (Conceptualization, Data curation, Formal Analy- 
is, Investigation, Project administration, Writing – original draft, 

Writing – review & editing), Sarah Legge (Conceptualization, Data
curation, Formal Analysis, Investigation, Project administration,
Writing – original draft, Writing – review & editing), Andrew A
Burbidge (Writing – review & editing), Alexandra Carthey (Writ-
ing – review & editing), Chris Dickman (Writing – review & edit-
ing), Tim S Doherty (Writing – review & editing), Jason Ferris (Writ-
ing – review & editing), Diana O Fisher (Writing – review & edit-
ing), Matthijs Hollanders (Conceptualization, Data curation, For-
mal Analysis, Investigation, Writing – review & editing), Bronwyn
A Hradsky (Writing – review & editing), Christopher N Johnson
(Writing – review & editing), Chris J Jolly (Writing – review & edit-
ing), John Kanowski (Writing – review & editing), Mike Letnic (Writ-
ing – review & editing), Rachel T Mason (Visualization, Writing
– review & editing), Hugh Mcgregor (Writing – review & editing),
Brett Murphy (Writing – review & editing), Reece Pedler (Writing –
review & editing), John Read (Writing – review & editing), Anthony
Rendall (Writing – review & editing), Alyson Stobo-Wilson (Writing
– review & editing), Jonathan Webb (Writing – review & editing),
Bruce L Webber (Writing – review & editing), Rebecca West (Writ-
ing – review & editing), Euan Ritchie (Conceptualization, Investi-
gation, Project administration, Writing – original draft, Writing –
review & editing).

Conflicts of interest
John Woinarski has previously received funding from the Aus-
tralian Government through the National Environmental Science
Program to undertake research on threatened mammals affected
by cats and foxes, and to contribute to the drafting of threat abate-
ment plans for cats and foxes. He is a Director of the Australian
Wildlife Conservancy, co-chair of the IUCN Australasian Marsu-
pials and Monotremes species specialist group and member of
the Australian governments Feral Cat Taskforce. Sarah Legge cur-
rently receives funding from Australian Research Council for re-
search on cat ecology and impacts; and has previously received
funding from the Australian Government through the National
Environmental Science Program, as well as the Australian Re-
search Council, to undertake research on cat ecology, impacts,
and management; and to help draft national Threat Abatement
Plan for cats and for foxes. She is a member of the science and
conservation committee for the Invasive Species Council; the na-
tional Feral Cat Taskforce; and the Biodiversity Council. Katherine
Moseby currently holds two Australian Research Council grants
for research into the impacts of cats and foxes on wildlife and im-
proving their control for threatened species protection. She has
previously received grants from a range of conservation organisa-
tions for cat and fox control for threatened species protection. An-
drew Burbidge has previously been employed or otherwise funded
by the Western Australian and Australian governments to un-
dertake research into decline and recovery of mammals. Alexan-
dra Carthey has received funding from the Australian Research
Council to study the impacts of feral cats and red foxes on na-
tive species. Chris Dickman has received funding from the Aus-
tralian Research Council to study the impacts of feral cats and
red foxes on native species Tim Doherty is employed by the pri-
mary agency responsible for cat and fox management for biodiver-
sity conservation in Western Australia. Jason Ferris is employed
by the primary agency responsible for biodiversity conservation
and wildlife management in Australia. Diana Fisher declares no
funding or conflicts specifically on this topic. Matthijs Hollandes
declares no funding or conflicts specifically on this topic. Bron-
wyn Hradsky has received funding from the Australian Research
Council, state government agencies and not-for-profit organisa-
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://academic.oup.com/bioscience/article-lookup/doi/10.1093/biosci/biaf204#supplementary-data


304 | BioScience, 2026, Vol. 76, No. 3

t
s
A
s
i
p
s
f
c
f
e
s
i
s
i
f
d
S
o
c
b
i
W
n
e
n
i
w
c
a
s
e

R
[

[

A

A

B

B

B

B

ions to study feral cats, red foxes and their impacts on native 
pecies. Chris Johnson has previously received funding from the 
ustralian Research Council for studies of feral cats and on con- 
ervation of Australian mammals. Chris Jolly declares no fund- 
ng or conflicts specifically on this topic. John Kanowski is em- 
loyed by a conservation NGO with a primary objective of con- 
erving Australian mammals. Mike Letnic has received funding 
rom the Australian Research Council to study the impacts of feral 
ats and red foxes on native species. Rachel Mason declares no 
unding or conflicts specifically on this topic. Hugh McGregor is 
mployed by a conservation NGO with a primary objective of con- 
erving Australian mammals. Brett Murphy has received fund- 
ng from the Australian Research Council to investigate optimal 
trategies for controlling feral cats. Reece Pedler declares no fund- 
ng or conflicts specifically on this topic. John Read declares no 
unding or conflicts specifically on this topic. Anthony Rendall 
eclares no funding or conflicts specifically on this topic. Alyson 

tobo-Wilson is employed by a conservation NGO with a primary 
bjective of conserving Australian mammals. Jonathan Webb de- 
lares no funding or conflicts specifically on this topic. Bruce Web- 
er is on the Executive of the Western Australian Feral Cat Work- 

ng Group, a Member of the National Domestic Cat Management 
orking Group, a Board Member of Arid Recovery, and an Exter- 

al Advisory Committee Member for the Centre of Ecosystem Sci- 
nce at the University of New South Wales. Rebecca West declares 
o funding or conflicts specifically on this topic. Euan Ritchie: 

s President of the Australian Mammal Society and a Councillor 
ithin the Biodiversity Council. Both of these organizations advo- 

ate for scientifically-based population control of invasive species 
nd their impacts. He also receive funding from the Australian Re- 
earch Council and state government agencies, that is focused on 

xamining and managing the impacts of invasive species. 

eferences cited
DCCEEW] Department of Climate Change Energy the Environment 

and Water . 2024. Threat Abatement Plan for Predation by Feral Cats 
2024 . Australian Government.

DCCEEW] Department of Climate Change Energy the Environment 
and Water . 2025. Draft Threat Abatement Plan for Red Fox Vulpes 
Vulpes . Australian Government.

driaanse K , Lynch M, Sutherland DR, Traub R, Lowe J, Hufschmid J. 
2024. Toxoplasma gondii does not inhibit the assisted colonization 

of eastern barred bandicoots ( Perameles gunnii ) to Phillip Island, 
Victoria, Australia. Journal of Wildlife Diseases 60: 116–125.

lgar D , Johnston M, Tiller C, Onus M, Fletcher J, Desmond G, Hamil- 
ton N, Speldewinde P. 2020. Feral cat eradication on Dirk Hartog 
Island, Western Australia. Biological Invasions 22: 1037–1054.

aker AM ,, et al. 2023. Taxonomy and diversity of living Australian 

marsupials. Pages 163–247 in Cáceres N, Dickman C, eds. Ameri- 
can and Australasian Marsupials: an Evolutionary, Biogeographical, and 
Ecological Approach . Springer.

almford A. 1996. Extinction filters and current resilience: The signif- 
icance of past selection pressures for conservation biology. Trends 
in Ecology and Evolution 11: 193–196.

annister HL , Lynch CE, Moseby KE. 2016. Predator swamping and 
supplementary feeding do not improve reintroduction success 
for a threatened Australian mammal, Bettongia lesueur . Australian 
Mammalogy 38: 177–187.

iodiversity Council 2025. 2024 −2025 Biodiversity Concerns Report: 
A Survey of Community Attitudes toward Nature Conservation. 
Biodiversity Council.

Bird RB , Bird DW, Fernandez LE, Taylor N, Taylor W, Nimmo D. 2018.
Aboriginal burning promotes fine-scale pyrodiversity and native
predators in Australia’s Western Desert. Biological Conservation
219: 110–118.

Blackburn TM , Cassey P, Duncan RP, Evans KL, Gaston KJ. 2004. Avian
extinction and mammalian introductions on oceanic islands. Sci-
ence 305: 1955–1958.

Brandle R , Mooney T, de Preu N. 2018. Broad-scale feral predator and
herbivore control for yellow-footed rock-wallabies: Improved re-
silience for plants and animals = bounceback. Pages 135–145 in
Garnett S, Latch P, Lindenmayer D, Woinarski J, eds. Recovering
Australian Threatened Species: A Book of Hope . CSIRO.

Burbidge A , Johnson K, Fuller P, Southgate R. 1988. Aboriginal knowl-
edge of the mammals of the central deserts of Australia. Aus-
tralian Wildlife Research 15: 9–39.

Burbidge AA , Pearson DJ. 1989. A Search for the Rufous Hare-Wallaby
in the Great Sandy and Little Sandy Deserts, Western Australia, with
Notes on Other Mammals . Western Australia Department of Con-
servation and Land Management. Technical report no. 23.

Burbidge AA , Williams MR, Abbott I. 1997. Mammals of Australian is-
lands: Factors influencing species richness. Journal of Biogeography
24: 703–715 

Burbidge AA. 1999. Conservation values and management of Aus-
tralian islands for non-volant mammal conservation. Australian
Mammalogy 21: 67–74.

Burbidge AA. 2023. Australian terrestrial mammals: How many mod-
ern extinctions? Australian Mammalogy 46: AM23037.

Burrows ND , Christensen PES. 2002. Long-term trends in native
mammal capture rates in a jarrah forest in south-western Aus-
tralia. Australian Forestry 65: 211–219.

Canfield PJ , Hartley WJ, Dubey JP. 1990. Lesions of toxoplasmosis in
Australian marsupials. Journal of Comparative Pathology 103: 159–
167.

Carpenter B , Gelman A, Hoffman MD, Lee D, Goodrich B, Betancourt
M, Brubaker MA, Guo J, Li P, Riddell A. 2017. Stan: A probabilistic
programming language. Journal of Statistical Software 76, 1.

Caughley G , Gunn A. 1995. Conservation Biology in Theory and Practice .
Wiley-Blackwell.

Chen FSE , Dawson SJ, Fleming PA. 2024. Housework or vigilance? Bil-
bies alter their burrowing activity under threat of predation by
feral cats. Behavioral Ecology 35: arad073.

Christensen P , Burrows N. 1994. Project desert dreaming: Experimen-
tal reintroduction of mammals to the Gibson Desert, Western
Australia. Pages199–207 in M Serena, ed. Reintroduction Biology of
Australian and New Zealand Fauna . Surrey Beatty.

Christensen PES , Ward BG, Sims C. 2013. Predicting bait uptake by
feral cats, Felis catus , in semi-arid environments. Ecological Man-
agement and Restoration 14: 47–53.

Côté IM , Darling ES, Brown CJ. 2016. Interactions among ecosystem
stressors and their importance in conservation. Proceedings of the
Royal Society B 283: 1–9.

Cowen S , Sims C, Ottewell K, Knox F, Friend T, Mills H, Garretson S,
Rayner K, Gibson LA. 2023. Return to 1616: Multispecies fauna
reconstruction requires thinking outside the box. Animals 13:
2762 

Cramb J , Hocknull S. 2010. New quaternary records of Conil-
urus (Rodentia: Muridae) from eastern and northern Aus-
tralia with the description of a new species. Zootaxa 2634:
41–56.

Department of Parks and Wildlife . 2017. Western Shield Plan 2017–
2026 . Western Australia Department of Parks and Wildlife.

Dexter N , Meek P, Moore S, Hudson M, Richardson H. 2007. Population
responses of small and medium sized mammals to fox control at
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Woinarski et al. | 305

D

D

D

D

E

E

F

F

F

F

G

G

G

G

H

H

H

H

H

J

Jervis Bay, southeastern Australia. Pacific Conservation Biology 13: 
285–292.

exter N , Murray A. 2009. The impact of fox control on the relative 
abundance of forest mammals in East Gippsland, Victoria. Wildlife 
Research 36: 252–261.

oherty TS , Bengsen AJ, Davis RA. 2015. A critical review of habitat 
use by feral cats and key directions for future research and man- 
agement. Wildlife Research 41: 435–446.

oherty TS , Dickman CR, Nimmo DG, Ritchie EG. 2015. Multiple 
threats, or multiplying the threats? Interactions between inva- 
sive predators and other ecological disturbances. Biological Con- 
servation 190: 60–68.

oherty TS,, et al. 2022. Fire as a driver and mediator of predator–
prey interactions. Biological Reviews 97: 1539–1558 

mery J-P ,, et al. 2021. The lost lizards of Christmas Island: A ret- 
rospective assessment of factors driving the collapse of a native 
reptile community. Conservation Science and Practice 3: e358.

nvironment Australia . 1999. Threat Abatement Plan for Predation by 
Feral Cats . Environment Australia.

inlayson GR , Finlayson ST, Dickman CR. 2010. Returning the rat- 
kangaroos: Translocation attempts in the family Potoroidae (Su- 
perfamily Macropodoidea) and recommendations for conserva- 
tion. Pages 245–262 in Coulson G, Eldridge MDB, eds. Macropods: 
The Biology of Kangaroos, Wallabies, and Rat-Kangaroos . CSIRO.

inlayson HH . 1961. On central Australian mammals. IV. The distri- 
bution and status of central Australian species Records of the South 
Australian Museum 14: 141–191.

isher DO , Blomberg SP, Owens IPF. 2003. Extrinsic versus intrinsic 
factors in the decline and extinction of Australian marsupials. 
Proceedings of the Royal Society B 270: 1801–1808 

isher DO , Blomberg SP. 2011. Correlates of rediscovery and the de- 
tectability of extinction in mammals. Proceedings of the Royal Soci- 
ety B 278: 1090–1097.

eary WL , Wayne AF, Tulloch AI, Ritchie EG, Maxwell MA, Doherty TS. 
2022. Fox and cat responses to fox baiting intensity, rainfall, and 
prey abundance in the Upper Warren, Western Australia. Wildlife 
Research 50: 201–211.

eyle H ,, et al. 2025. Declines in greater bilby ( Macrotis lagotis ) geo- 
graphic range and realised niche are best explained by the inva- 
sive red fox ( Vulpes vulpes ). Biological Conservation 302: 110872.

reenville AC , Wardle GM, Tamayo B, Dickman CR. 2014. Bottom- 
up and top-down processes interact to modify intraguild interac- 
tions in resource-pulse environments. Oecologia 175: 1349–1358.

roenewegen R , Harley D, Hill R, Coulson G. 2017. Assisted colonisa- 
tion trial of the eastern barred bandicoot ( Perameles gunnii ) to a 
fox-free island. Wildlife Research 44: 484–496.

ardman B , Moro D, Calver M. 2016. Direct evidence implicates feral 
cat predation as the primary cause of failure of a mammal rein- 
troduction programme. Ecological Management and Restoration 17 : 
152–158 

aubrock PJ,, et al. 2025. Conceptual and ethical considerations in 

invasion science. BioScience 75: 317–330.
oy CM. 1923. The present status of the Australian mammal fauna. 

Journal of Mammalogy 4: 164–166.
radsky BA. 2020. Conserving Australia’s threatened native mam- 

mals in predator-invaded, fire-prone landscapes. Wildlife Research 
47: 1–15.

unter DO , Malgorzata L, Leo V, Nakagawa S, Letnic M. 2018. Not 
all predators are equal: A continent-scale analysis of the effects 
of predator control on Australian mammals. Mammal Review 46: 
108–122.

ohnson C. 2006. Australia’s Mammal Extinctions: A 50,000 Year History . 
Cambridge University Press.

Johnson KA , Roff AD. 1982. The western quoll, Dasyurus geoffroii
(Dasyuridae, Marsupialia) in the Northern Territory: Historical
records from venerable sources. Pages221–226 in Archer M, ed.
Carnivorous Marsupials . Royal Zoological Society of New South
Wales.

Johnston M , Algar D, O’Donoghue M, Morris J, Buckmaster T,
Quinn J. 2020. Efficacy and welfare assessment of an encapsu-
lated para-aminopropiophenone (PAPP) formulation as a bait-
delivered toxicant for feral cats ( Felis catus ). Wildlife Research 47:
686–697.

Kanowski J , Roshier D, Smith MA, Fleming A. 2018. Effective
conservation of critical weight range mammals: Reintroduc-
tion projects of the Australian Wildlife Conservancy. Pages
269–280 in Garnett S, Latch P, Lindenmayer D, Woinarski J,
eds. Recovering Australian Threatened Species: A Book of Hope .
CSIRO.

Kearney SG,, et al. 2023. Threat-abatement framework confirms
habitat retention and invasive species management are critical
to conserve Australia’s threatened species. Biological Conservation
277: 109833 

Kinnear J , Sumner NR, Onus ML. 2002. The red fox in Australia: An ex-
otic predator turned biocontrol agent. Biological Conservation 108:
335–359 

Kinnear JE , Onus ML, Bromilow RN. 1988. Fox control and rock-
wallaby population dynamics. Australian Wildlife Research 15: 435–
450.

Le Souef AS. 1923. The Australian native animals: How they stand
today, and the cause of the scarcity of certain species. Australian
Zoologist 3: 108–111.

Legge S ,, et al. 2017. Enumerating a continental-scale threat: How
many feral cats are in Australia? Biological Conservation 206: 293–
303.

Legge S , Smith J, James A, Tuft K, Webb T, Woinarski J. 2019. Interac-
tions among threats affect conservation management outcomes:
Livestock grazing removes the benefits of fire management for
small mammals in Australian tropical savannas. Conservation Sci-
ence and Practice 1: e52.

Legge SM ,, et al. 2018. Havens for threatened Australian mammals:
The contributions of fenced areas and offshore islands to protect-
ing mammal species that are susceptible to introduced predators.
Wildlife Research 45: 627–644.

Legge SM , Kennedy MS, Lloyd R, Murphy S, Fisher A. 2011. Rapid re-
covery of mammal fauna in the central Kimberley, northern Aus-
tralia, following removal of introduced herbivores. Austral Ecology
36: 791–799.

Letnic M , Dickman CR. 2006. Boom means bust: Interactions between
the El Nino/Southern Oscillation (ENSO), rainfall and the pro-
cesses threatening mammal species in arid Australia. Biodiversity
and Conservation 5: 3847–3880.

Letnic MA , Greenville A, Denny E, Dickman CR, Tischler M, Gordon C,
Koch F. 2011. Does a top predator suppress the abundance of an
invasive mesopredator at a continental scale? Global Ecology and
Biogeography 20: 343–353 

Lundie-Jenkins G , Corbett LK, Phillips CM. 1993. Ecology of the rufous
hare-wallaby, Lagorchestes hirsutus Gould (Marsupialia: Macrop-
odidae), in the Tanami Desert, Northern Territory. III. Inter-
actions with introduced mammal species. Wildlife Research 20:
495–511.

Lynch M , Liyanage KLDTD, Stent A, Sutherland DR, Coetsee AL, Adri-
aanse K, Jabbar A, Hufschmid J. 2025. Assessing the impact of Tox-
oplasma gondii in endangered eastern barred bandicoots ( Perameles
gunnii ) on Phillip and French Islands, Australia. Journal of Wildlife
Diseases 61: 654–662 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



306 | BioScience, 2026, Vol. 76, No. 3

M

M

M

M

M

M

M

M

M

M

M

M

N

N

N

N

P

arlow MJ , Thomas ND, Williams AAE, Macmahon B, Lawson J, 
Hitchen Y, Angus J, Berry O. 2015. Cats ( Felis catus ) are more abun- 
dant and are the dominant predator of woylies ( Bettongia penicil- 
lata ) after sustained fox ( Vulpes vulpes ) control. Australian Journal 
of Zoology 63: 18–27.

cGregor H , Johnson C, Legge S, Nimmo D, Moseby K. 2025. Feral 
cat video collars reveal differences in hunting behaviour be- 
tween mammal, reptile and insect prey. Biological Conservation 
310: 111317.

iritis V , Rendall AR, Doherty TS, Coetsee AL, Ritchie EG. 2020. Living 
with the enemy: A threatened prey species coexisting with feral 
cats on a fox-free island. Wildlife Research 47: 633–642.

oore HA , Dunlop JA, Valentine LE, Woinarski JCZ, Ritchie EG, Wat- 
son DM, Nimmo DG. 2019. Topographic ruggedness and rainfall 
mediate geographic range contraction of a threatened marsupial 
predator. Diversity and Distributions 25: 1818–1831.

oseby K , Hill B. 2011. The use of poison baits to control feral cats 
and red foxes in arid South Australia: I. Aerial baiting trials. 
Wildlife Research 38: 338–349.

oseby K , Hodgens P, Bannister H, Mooney P, Brandle R, Lynch C, 
Young C, Jansen J, Jensen MA. 2021. The ecological costs and bene- 
fits of a feral cat poison-baiting programme for protection of rein- 
troduced populations of the western quoll and brushtail possum. 
Austral Ecology 46: 1366–1382.

oseby K , Read J, Paton D, Copley P, Hill B Crisp H. 2011. Predation de- 
termines the outcome of 10 reintroduction attempts in arid South 

Australia. Biological Conservation 144: 2863–2872.
oseby KE , Hill BM, Read JL. 2009. Arid recovery: A comparison of 

reptile and small mammal populations inside and outside a large 
rabbit, cat and fox-proof exclosure in arid South Australia. Austral 
Ecology 34: 156–169.

oseby KE , Letnic M, Blumstein DT, West R. 2019. Understanding 
predator densities for successful co-existence of alien predators 
and threatened prey. Austral Ecology 44: 409–419.

oseby KE , McGregor H, Read JL. 2020. Effectiveness of the Felixer 
grooming trap for the control of feral cats: A field trial in arid 
South Australia. Wildlife Research 47: 599–609.

oseby KE , Peacock DE, Read JL. 2015. Catastrophic cat predation: A 

call for predator profiling in wildlife protection programs. Biolog- 
ical Conservation 191: 331–340 

oseby KE , Read J, Tuft K, Hayes G, Crisp H, Lynch C, Van der Weyde L. 
2025. Exclusion of invasive predators triggers succession, compe- 
tition and habitat diversification in a small mammal community. 
Proceedings of the Royal Society B 292: 20250325.

eave G , Murphy BP, Davies HF., Tiwi Rangers , 2024. The intact and 
the imperilled: Contrasting mammal population trajectories be- 
tween two large adjacent islands. Wildlife Research 51: WR24039.

ewman-Martin J , Travouillon KJ, Warburton N, Barham M, Blyth AJ. 
2023. Taxonomic review of the genus Dasycercus (Dasyuromor- 
phia: Dasyuridae) using modern and subfossil material; and the 
description of three new species Alcheringa: An Australasian Jour- 
nal of Palaeontology 47: 624–661.

ewman-Martin J , Travouillon KJ, Warburton N, Barham M, Blyth AJ. 
2023. Taxonomic review of the genus Dasycercus (Dasyuromor- 
phia: Dasyuridae) using modern and subfossil material; and the 
description of three new species Alcheringa: An Australasian Jour- 
nal of Palaeontology 47: 624–661.

ewman-Martin J , Travouillon KJ, Warburton N, Barham M, Blyth AJ. 
2025. A taxonomic revision of the Bettongia penicillata (Diprotodon- 
tia: Potoroidae) species complex and description of the subfossil 
species Bettongia haoucharae sp. nov. Zootaxa 5690 : 1–69.

almer R , Anderson H, Richards B, Craig MD, Gibson L. 2021. Does 
aerial baiting for controlling feral cats in a heterogeneous land- 

scape confer benefits to a threatened native meso-predator? PLOS
ONE 16: e0251304 

Parameswaran N , Thompson RCA, Sundar N, Pan S, Johnson M,
Smith NC, Grigg ME. 2010. Non-archetypal type II-like and atypi-
cal strains of Toxoplasma gondii infecting marsupials of Australia.
International Journal of Parasitology 40: 635–640.

Parrott ML , Coetsee AL, Hartnett CM, Magrath MJL. 2017. New hope
for the Eastern barred bandicoot Perameles gunnii after 27 years of
recovery effort. International Zoo Yearbook 51: 154–164.

Pedler RD , Brandle R, Read JL, Southgate R, Bird P, Moseby KE.
2016. Bio-control triggers landscape-scale recovery of threatened
desert mammals. Conservation Biology 30: 774–782.

Peretti JH. 1998. Nativism and nature: Rethinking biological invasion.
Environmental Values 7: 183–192.

Possingham HP , Jarman P, Kearns AJ. 2004. Independent review of
Western Shield: February 2003. Conservation Science Western Aus-
tralia 5: 2–11.

Radford JQ ,, et al. 2018. Degrees of population-level susceptibility of
Australian terrestrial non-volant mammal species to predation
by the introduced red fox ( Vulpes vulpes ) and feral cat (Felis catus ).
Wildlife Research 45: 645–657.

Read J , Bowen Z. 2001. Population dynamics, diet and aspects of the
biology of feral cats and foxes in arid South Australia. Wildlife Re-
search 28: 195–203.

Read JL , Bowden T, Hodgens P, Hess M, McGregor H, Moseby K. 2019a.
Target specificity of the Felixer grooming “trap.” Wildlife Society
Bulletin 43: 112–120.

Read JL , Dagg E, Moseby KE. 2019b. Prey selectivity by feral cats at
central Australian rock-wallaby colonies. Australian Mammalogy
41: 132–141 

Read JL ,, et al. 2023. Havens are a pathway, not an endpoint, for
species recovery: A response to Woinarski et al. (2023). Biological
Conservation 285: 110212.

Read JL , Moseby KE, McGregor HW. 2024. Better to bluff than run:
Conservation implications of feral-cat prey selectivity. Wildlife Re-
search 51: WR23138.

Read JL , West R, Nyaningu G, Warru Rangers, Mills O, Phillips
BL. 2025. Adaptive management of a remote threatened-
species population on aboriginal lands. Wildlife Research 52: 
WR24050.

Ricciardi A , Ryan R. 2018. The exponential growth of invasive species
denialism. Biological Invasions 20: 549–553.

Robinson NM , Dexter N, Brewster R, Maple D, MacGregor C, Rose
K, Hall J, Lindenmayer DB. 2020. Be nimble with threat mitiga-
tion: Lessons learned from the reintroduction of an endangered
species. Restoration Ecology 28: 29–38.

Robley A , Thomson J, Johnson G, Wemyss E, Woodford L, Melgaard G.
2023. Barry Mountains Ark: Managing the Great Dividing Range
Long-Footed Potoroo Population 2007–2022. Arthur Rylah Institute
for Environmental Research Technical Report Series No. 359 . Depart-
ment of Energy, Environment, and Climate Action.

Russell JC , Blackburn TM. 2017. Invasive alien species: Denialism,
disagreement, definitions, and dialogue. Trends in Ecology and Evo-
lution 32: 312–314 

Schipper J ,, et al. 2008. The status of the World’s land and ma-
rine mammals: Diversity, threat, and knowledge. Science 322:
225–230.

Sharp A , Norton M, Havelberg C, Cliff W, Marks A. 2014. Population
recovery of the yellow-footed rock-wallaby following fox control
in New South Wales and South Australia. Wildlife Research 41: 560–
570 

Sheldon EL , Feit B, Feit A, Letnic M. 2023. Negative frequency depen-
dent prey selection by two canid predators and its implications
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Woinarski et al. | 307

for the conservation of a threatened rodent in arid Australia. Bio- 

S

S

S

S

S

S

T

T

T

W

Wallach AD , Bekoff M, Nelson MP, Ramp D. 2015. Promoting preda- 

R
©
t
m

diversity and Conservation 32: 1671–1686.
hort J , Calaby JH. 2001. The status of Australian mammals in 1922: 

Collections and field notes of museum collector Charles Hoy. Aus- 
tralian Zoologist 31: 533–562 

hort J , Kinnear JE, Robley A. 2002. Surplus killing by introduced 
predators in Australia: Evidence for ineffective anti-predator 
adaptations in native prey species? Biological Conservation 103: 
283–301.

hort J , Turner B. 1993. The distribution and abundance of the bur- 
rowing bettong (Marsupialia : Macropoidea). Wildlife Research 20: 
525–533.

hort J. 1998. The extinction of rat-kangaroos (Marsupialia: Po- 
toroidae) in New South Wales. Australia Biological Conservation 86: 
365–377.

hort J. 2016. Predation by feral cats key to the failure of a long- 
term reintroduction of the western barred bandicoot ( Perameles 
bougainville ). Wildlife Research 43: 38–50.

tobo-Wilson AM ,, et al. 2021. Sharing meals: Predation on Aus- 
tralian mammals by the introduced European red fox compounds 
and complements predation by feral cats. Biological Conservation 
261: 109284.

omlinson S , Brown SC, Haythorne S, Fordham DA. 2025. Re- 
constructing fox invasion of Australia: A process-based ap- 
proach using historical sightings. Diversity and Distributions 31: 
e70095.

ulloch AIT ,, et al. 2023. Effects of different management strate- 
gies on long-term trends of Australian threatened and near- 
threatened mammals. Conservation Biology 37: e14032.

unbridge D. 1991. The Story of the Flinders Ranges Mammals . Kangaroo 
Press.

agner B , Baker PJ, Stewart SB, Lumsden LF, Nelson JL, Cripps JK, 
Durkin LK, Scroggie MP, Nitschke CR. 2020. Climate change drives 
habitat contraction of a nocturnal arboreal marsupial at its phys- 
iological limits. Ecosphere 11: e03262.

tors and compassionate conservation. Conservation Biology 29:
1481–1484.

Wallach AD ,, et al. 2020. When all life counts in conservation. Con-
servation Biology 34: 997–1007.

Wallach AD , Lundgren EJ. 2025. Review of evidence that foxes and
cats cause extinctions of Australia’s endemic mammals. Bio-
Science 75: biaf046.

Woinarski JCZ , Burbidge AA, Harrison PL. 2014. The Action Plan for Aus-
tralian Mammals 2012 . CSIRO.

Woinarski JCZ , Garnett ST, Gillespie G, Legge SM, Lintermans M,
Rumpff L. 2023a. Lights at the end of the tunnel: The incidence
and characteristics of recovery for Australian threatened ani-
mals. Biological Conservation 279: 109946.

Woinarski JCZ , Garnett ST, Legge SM. 2025. No more extinctions:
Recovering Australia’s biodiversity. Annual Review of Animal Bio-
sciences 13: 507–528.

Woinarski JCZ , Tiernan B, Legge SM. 2023b. Should the Christmas
Island shrew Crocidura trichura be considered extinct? Australian
Mammalogy 46: AM23033.

Woinarski JCZ. 2018. A Bat’s End: The Christmas Island Pipistrelle and
Extinction in Australia . CSIRO.

Wood Jones F. 1922. Flora and fauna of Nuyts Archipelago and the In-
vestigator Group 6: Didelphian mammals. Transactions of the Royal
Society of South Australia 47: 82–94.

Wood Jones F . 1968. The Mammals of South Australia: Parts I–III, 1923–
1925 . Adelaide Government Printer.

Zander KK , St-Laurent GP, Hogg CJ, Sunnucks P, Woinarski J, Legge
S, Burton M, Pandit R, Hagerman S, Garnett ST. 2021. Measuring
social preferences for conservation management in Australia. Bi-
ological Conservation 262: 109323 

Ziembicki MR , Woinarski JCZ, Mackey B. 2013. Evaluating the status
of species using indigenous knowledge: Novel evidence for major
native mammal declines in northern Australia. Biological Conser-
vation 157: 78–92.
eceived: August 13, 2025. Revised: November 7, 2025. Accepted: November 17, 2025
The Author(s) 2026. Published by Oxford University Press on behalf of the American Ins

erms of the Creative Commons Attribution License ( https://creativecommons.org/license
edium, provided the original work is properly cited.
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

titute of Biological Sciences. This is an Open Access article distributed under the
s/by/4.0/ ), which permits unrestricted reuse, distribution, and reproduction in any

https://creativecommons.org/licenses/by/4.0/

	Critique of Wallach and Lundgren (<0:xref 0:ref-type="bibr"0:rid="bib112">2025</0:xref>@empty )
	Additional evidence not considered in Wallach and Lundgren (<0:xref 0:ref-type="bibr"0:rid="bib112">2025</0:xref>@empty )
	Implications for conservation and the future
	Contested perspectives
	Conclusions
	Supplemental material
	Author Contributions
	Conflicts of interest
	References cited

