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Cats (Felis catus) are globally one of the most widespread
invasive predators and are identified as one of the top 100
invasive species (Lowe et al. 2000). The effects of cats are
particularly severe on islands (Medina et al. 2011;
Courchamp, Chapuis, and Pascal 2003) and isolated land-
masses without native felines. The impacts of cats on
native wildlife are exemplified in Australia, whose fauna
evolved in isolation from placental predators.

Cats were introduced to Australia in ~1788 and now
occupy 99.8% of Australia’s land area (Legge et al.
2017). Cats are implicated in most of Australia’s ~29
mammal extinctions, representing 35% of global mam-
mal extinctions since 1500 (Woinarski, Burbidge, and
Harrison 2015). Of Australia’s remaining mammal spe-
cies, ~29% are vulnerable to predation by cats and
foxes (Radford et al. 2018).

Growing awareness of the threat posed by cats to
Australian wildlife led the Australian government to
‘declare war’ on feral cats in 2015 (Tharoor 2015). The
war plan included a target to kill two million feral cats
by 2020 and eradicate cats from five islands
(Australian Government 2015d). We commend the
government’s willingness to reduce the harm caused
by cats and recognise that targets can be important in
achieving conservation goals, raising public awareness
and promoting investment (Doherty et al. 2018). We
also agree that predator-free islands and fenced
reserves are valuable tools to increase populations of
threatened species (Australian Government 2015d).
However, we argue for a stronger emphasis on the
important role that ecological interactions play in
reducing the impacts of cats in the vast landscapes
outside enclosures and islands. We need a more self-
sustaining, holistic approach – one that places greater
focus on harnessing the power of ecological interac-
tions and addresses the mechanisms by which cats
cause harm to biodiversity. The gains for biodiversity

of experimentally testing and implementing manage-
ment that uses natural levers in trophic networks (see
Figure 1) are potentially enormous.

Ecological interactions that mediate the effects
of cats

A number of ecological interactions mediate total preda-
tion pressure by cats (summarised in Figure 1). Top
predators can limit the abundance or activity of smaller
predators such as cats. For example, cat detections
increased following the severe disease-induced decline
of the Tasmanian Devil (Sarcophilus harrisii), the top
predator in Tasmania, Australia (Hollings et al. 2014,
2016). Dingoes (Canis lupus dingo) can also suppress cat
numbers and behaviour (Brook, Johnson, and Ritchie
2012; Kennedy et al. 2012; Gordon et al. 2017). Since
the arrival of Europeans to Australia, Dingoes have been
removed or suppressed across much of the continent.
This is correlated with severe declines of Australia’s
small mammals, potentially a result of mesopredator
release (Johnson, Isaac, and Fisher 2007).

Predators can suppress the abundance and behaviour
of mesopredators through several mechanisms. Direct
killing is the most obvious and has immediate demo-
graphic effects. More subtly, top predators instil fear in
smaller predators (Suraci et al. 2016), leading to beha-
vioural shifts that can reduce the intensity of predation by
cats. Top predators may also reduce resource availability.
For example, Tasmanian devils at high abundance
exclude cats from scavenging on carcasses, however cats
willingly scavenge in areas where devils have declined to
low densities (Cunningham et al. 2018).

The hunting success of cats is mediated by habitat
structure, and factors that reduce structural complexity
of habitat. Feral cats are better killers in open habitats
(McGregor et al. 2015), and prefer areas with open grass

CONTACT Calum X. Cunningham calumcunningham11@gmail.com

BIODIVERSITY
https://doi.org/10.1080/14888386.2019.1585289

© 2019 Biodiversity Conservancy International

http://orcid.org/0000-0003-1640-2533
http://orcid.org/0000-0002-9719-3771
http://orcid.org/0000-0001-7558-9022
http://www.tandfonline.com
http://crossmark.crossref.org/dialog/?doi=10.1080/14888386.2019.1585289&domain=pdf


cover, including recently burnt or heavily grazed habitats
(McGregor et al. 2014). This means that cats can drama-
tically amplify predation pressure following intense bush-
fires or in heavily grazed areas (Leahy et al. 2016;
McGregor et al. 2016). This interaction between fire,
grazing and predation by cats could explain the relatively
recent declines of some of northern Australia’s small
mammals, despite cats being present for ~200 years
(McGregor et al. 2014). Top predators indirectly affect
vegetation by reducing the abundance of large herbivores,
such as kangaroos, leading to lower grazing pressure,
a more complex understory (Colman et al. 2014), and
therefore lower hunting success for cats.

Abundant invasive prey with very high fecundity
can increase cat densities, leading to hyperpredation
of native species (Courchamp, Langlais, and Sugihara
2000). Cat numbers are often closely linked to the
abundance of European Rabbits Oryctolagus cuniculus
(Cruz, Glen, and Pech 2013; Pedler et al. 2016; Holden
and Mutze 2002). Following the release in Australia of
the calicivirus, which causes rabbit haemorrhagic dis-
ease, rabbit populations decreased dramatically, which
led to fewer cats and foxes and the subsequent unpre-
cedented regional-scale recovery of three threatened
small-mammal species (Pedler et al. 2016). Sustained
control of rabbits could benefit native prey species by
reducing hyperpredation by invasive mesopredators
(Lurgi, Ritchie, and Fordham 2018).

Coevolutionary history has a major influence on
predator awareness by prey species, both their ability
to recognise alien predators and to exhibit appropriate
responses (Carthey and Blumstein 2018). Isolation of
threatened species in predator-free reserves and on
islands is highly effective at preventing extinction in
the short term, but seemingly exacerbates the problem
of naiveté in the long-term (Jolly, Webb, and Phillips
2018). Low-level in situ exposure to predators presents
a relatively new paradigm to facilitate learning anti-
predator responses and long-term coexistence
(Moseby, Blumstein, and Letnic 2016). For example,
reintroduced Burrowing Bettongs (Bettongia lesueur)
exposed to low cat densities show increased wariness
and greater flight initiation distances than control bet-
tongs, suggesting exposure to cats improves the anti-
predator response of a naïve species (West et al. 2018).

Reiterating the need for ecosystem-level
management

Most of the current conversation about feral cats in
Australia centres on developing the best strategies and
methods for killing cats. For example, of the $2.7 million
in funding provided by the Australian Commonwealth
for projects that aim to mitigate the harm caused by cats
(excluding island eradications), 98% is spent on killing
cats (Australian Government 2015c, 2015a). The
Threatened Species Strategy has explicit targets relating
to cat control, such as killing 2 million feral cats and
performing cat control across 12 million hectares
(Australian Government 2015d). Encouragingly, the
Threat Abatement Plan for feral cats does call for con-
tinued research into interactions between cats and other
predators, and the role of other major landscape modi-
fiers, such as fire and grazing (Australian government
2015b). However, these approaches currently represent
a very small part of the national effort to reduce the harm
caused by cats. We seek to emphasise the importance of
more holistic ecosystemmanagement to ensure it has not
fallen off the agenda.

Killing cats can be good for native biodiversity under
some circumstances. Removing cats can be particularly
beneficial when it achieves permanent eradication, as on
islands (Courchamp, Chapuis, and Pascal 2003).
Ongoing suppression of cats may also help safeguard
small, geographically-restricted populations of threa-
tened prey species. However, limited removal of cats
can in some instances lead to perverse outcomes. For
example, low level catch-and-kill led to an apparent
increase in the local abundance of cats, possibly due to
immigration of cats or increased survivorship of young
cats (Lazenby, Mooney, and Dickman 2015). Further,

Figure 1. Conceptual model showing the major pathways that
affect predation success by cats. Blue boxes represent ecologi-
cal levers that can be manipulated to reduce total predation
pressure by cats. Solid lines denote direct effects, dashed blue
lines denote indirect effects and green curved lines show that
predation success by cats is mediated through prey awareness
and habitat complexity.

2 C . X. CUNNINGHAM ET AL.



individual cats may differ in their hunting behaviour,
and the threat to some prey species is due to only
a small segment of the cat population – large adult
males >3.5 kg (Moseby, Peacock, and Read 2015).
Untargeted killing may not remove these dangerous
animals, who may be the most difficult to kill (Moseby,
Peacock, and Read 2015). Thus, untargeted killing can
make managers feel they are doing something useful, and
even reduce the total abundance of cats, but potentially
have minimal benefit for threatened prey.

The current heavy focus on killing cats, as the
nation’s leading management strategy, does not address
the full picture of what is known about the ecological
interactions that mediate the effects of cats on native
prey species. We encourage a greater focus on mana-
ging cats by enhancing beneficial ecological interac-
tions. Under some circumstances lethal control may
be appropriate, but additionally we believe feral cat
management should have a greater and more explicit
focus on the following:

● Restore top-down control by apex predators. One
way to accommodate Dingoes in Australia’s sheep
farming areas is by using guardian dogs to reduce
livestock losses (van Eeden et al. 2018). An experi-
mental reintroduction of Tasmanian Devils could
reveal whether devils could once again perform
key ecological functions (Hunter et al. 2015).

● Reduce densities of highly fecund invasive prey,
such as rabbits, that support high densities of cats.

● Promote and retain structurally complex habitat at
levels that provide wildlife with refuge from pre-
dators. This includes reducing overgrazing (both
by introduced and native herbivores) and ensur-
ing appropriate fire regimes, including cool patch
burning that allows mosaics of vegetation of dif-
ferent ages.

● Ensure beneficial microhabitat by enhancing
refuges. This could include using coarse woody
debris (e.g. Michael, Lunt, and Robinson 2004),
retaining windrows in forestry plantations and
providing artificial refuges.

● Continue experimenting with developing predator
awareness in prey. Species housed in predator-free
reserves or islands could be exposed to low den-
sities of sterile cats, with the aim of promoting
anti-predator behaviours that enable long-term
coexistence with cats.

Feral cats will be a part of the Australian fauna for
the foreseeable future. We therefore need broad-scale,
self-sustaining tools to mitigate the harm they cause.
Most of the forms of management that we suggest can

be applied at broader scales than focussed culling and
are more self-sustaining, reducing the need for perpe-
tual inputs. Lessons learned from implementing ecolo-
gically-based cat management in Australia will be
useful for the many parts of the world where prey
species are imperilled by invasive predators.
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