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Abstract: Rewilding is increasingly recognized as a conservation tool but is often context specific, which
inhibits broad application. Rewilding in Australia seeks to enhance ecosystem function and promote selfsustaining ecosystems. An absence of large-bodied native herbivores means trophic rewilding in mainland
Australia has focused on the restoration of functions provided by apex predators and small mammals.
Because of the pervasive influence of introduced mesopredators, predator-proof fences, and establishment of
populations on predator-free islands are common rewilding approaches. This sets Australian rewilding apart
from most jurisdictions and provides globally relevant insights but presents challenges to restoring function
to broader landscapes. Passive rewilding is of limited utility in arid zones. Although increasing habitat extent
and quality in mesic coastal areas may work, it will likely be necessary to undertake active management.
Because much of Australia’s population is in urban areas, rewilding efforts must include urban areas to
maximize effectiveness. Thus rewilding is not synonymous with wilderness and can occur over multiple
scales. Rewilding efforts must recognize human effects on other species and benefit both nature and humans.
Rewilding in Australia requires development of a shared vision and strategy and proof-of-concept projects to
demonstrate the benefits. The repackaging of existing conservation activities as rewilding may confuse and
undermine the success of rewilding programs and should be avoided. As elsewhere, rewilding in Australia
should be viewed as an important conservation tool.

Keywords: apex predator, conservation fencing, critical weight range mammals, ecosystem function, keystone
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Una Perspectiva Australiana del Proceso de Resilvestrar

Resumen: El proceso de resilvestrar es reconocido cada vez más como una herramienta de conservación,
pero con frecuencia depende del contexto ambiental, lo que inhibe su aplicación generalizada. En Australia,
el proceso de resilvestrar busca mejorar la función ambiental y promover los ecosistemas auto-sustentables.
Una ausencia de herbı́voros nativos corpulentos significa que el resilvestreo trófico en la isla principal de
Australia se ha enfocado en la restauración de las funciones que proporcionan los superdepredadores y
los mamı́feros pequeños. Debido a la influencia generalizada de los mesodepredadores introducidos, los
cercos contra depredadores y el establecimiento de poblaciones en islas libres de depredadores son estrategias
comunes de resilvestreo. Esto coloca al resilvestreo australiano aparte del que ocurre en muchas jurisdicciones
y proporciona información relevante a nivel mundial, pero presenta retos para la restauración de la función
en paisajes más amplios. El resilvestreo pasivo es de utilidad limitada en las zonas áridas. Aunque el aumento
de la extensión del hábitat y la calidad en las áreas meso-costeras puede funcionar, probablemente sea
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necesario emprender un manejo activo. Ya que la mayorı́a de la población de Australia se encuentra en
áreas urbanas, los esfuerzos de resilvestreo deben incluir a las áreas urbanas para maximizar su efectividad.
Por lo tanto, el resilvestreo no es sinónimo de la naturaleza y puede ocurrir en múltiples escalas. Los esfuerzos
de resilvestreo deben reconocer los efectos que los humanos tienen sobre otras especies y deben beneficiar a
la naturaleza y a las personas. El resilvestreo en Australia requiere del desarrollo de una visión compartida
y de proyectos con prueba de concepto para demostrar sus beneficios. La reinvención de las actividades de
conservación existentes como resilvestreo podrı́a confundir y debilitar el éxito de los programas de resilvestreo,
por lo que deberı́a evitarse. Como en todos lados, el proceso de resilvestrar en Australia deberı́a verse como
una herramienta importante de conservación.

Palabras Clave: cercado de conservación, especies clave, función ambiental, mamı́feros del rango de peso
crı́tico, personas y conservación, polı́tica, soluciones basadas en la naturaleza
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Perceptions of Rewilding
The success of rewilding in capturing public imagination stems from its framing as a positive activity
(Monbiot 2013). The public appeal of rewilding helps
explain why nongovernmental organizations (NGOs) are
active in rewilding (e.g., Australian Wildlife Conservancy,
Greening Australia, Conservation Volunteers Australia).
Governments too embrace rewilding (e.g., European
Commission financially supports Rewilding Europe; state
and federal Australian Government agencies practice or
intend to practice rewilding).
There is a growing consensus that rewilding should
focus on restoring ecosystem processes and species
interactions to promote complexity and self-sustaining
ecosystems (Fernández et al. 2017; Pettorelli et al. 2018),
although several definitions exist (Jørgensen 2015;
Pettorelli et al. 2018). Trophic rewilding usually refers
to environmental change driven by strongly interacting
species (Soulé et al. 2003). Rewilding can therefore
include restoration of predatory interactions that trigger
trophic cascades and ultimately affect vegetation (Ripple
& Beschta 2007), but could also encompass restoration
of the ecological functions of ecosystem engineers
such as beavers (Castor spp.) (Law et al. 2016), largebodied herbivores (Ripple et al. 2015), and granivores
(Mills & Letnic 2018). In passive rewilding vegetation
encroachment (e.g., via abandonment of pastoral land)

, , ,

drives changes in fauna and flora species composition
and biodiversity (Regos et al. 2016).
Rewilding means different things in different places
(Seddon et al. 2014), and lack of a fixed definition
(Jørgensen 2015) makes setting goals and evaluating success difficult (Nogués-Bravo et al. 2016). Questions exist
as to what ecological state, if any, rewilding efforts should
seek to replicate (Corlett 2016), and empirical evidence
that rewilding works is scarce (Nogués-Bravo et al. 2016).
Some argue trophic rewilding distracts from more urgent
conservation issues (Rubenstein & Rubenstein 2016),
others argue rewilding helps reverse declines of biodiversity and ecosystem function in a human-dominated
world (Svenning et al. 2016). Whether rewilding is
relevant to introduction of non-native species outside
their range is unclear (Bradshaw et al. 2006), and introduction of ecological surrogates is controversial (Donlan
2005).
In Australia support for rewilding stems from increasing threats to biodiversity (Cresswell & Murphy 2017),
the need for novel approaches to reverse species’ decline, and its complementarity with other conservation
initiatives. However, hurdles remain to successful, broad
application of rewilding in Australia. We considered how
rewilding experiences and approaches in other jurisdictions are relevant to Australia; compared Australian
rewilding approaches with those used in other parts of
the world; considered future directions for rewilding in
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Australia; and identified lessons learned in Australia that
are applicable elsewhere.

Opportunities and Limitations of Trophic
Rewilding in Australia
Restoring predator populations that have undergone
range contractions may be particularly important in Australian rewilding. Top-down control by dingoes (Canis
dingo), mainland Australia’s largest terrestrial carnivore,
for instance, is a potentially cost-effective mechanism
to suppress or alter the behavior of introduced invasive
mesopredators, such as the red fox (Vulpes vulpes) and
feral cat (Felis catus) (Brook et al. 2012; Letnic et al.
2012). Such top-down control may also enable improved
coexistence of native and non-native species (Wallach
et al. 2015) and reduce overabundant small- and mediumbodied native and invasive herbivores (Letnic et al. 2012;
Morris & Letnic 2017), sometimes leading to positive
economic outcomes for farmers (Prowse et al. 2014).
The reintroduction of Tasmanian devils (Sarcophilus harrisii) to mainland Australia may lower red fox and feral
cat abundance, influence trophic cascades, and benefit
small mammals (Hollings et al. 2014, 2016), although not
all species (Hunter et al. 2015).
Increases in large carnivore populations in Europe
(Chapron et al. 2014) raise concern that there is
insufficient space for large predators and humans to coexist (Rubenstein & Rubenstein 2016). However, mainland
Australia is sparsely populated and Tasmanian devils and
humans coexist in Tasmania, where the species is extant.
Other objections to restoring predators relate to human
safety and livestock depredation (Fleming et al. 2012).
Human injuries from Tasmanian devils or dingoes are extremely rare, but dingoes and devils could harm livestock,
particularly sheep (Jones et al. 2003; Fleming et al. 2012).
As in parts of Europe, where wolves (Canis lupus) are
culled, societal values will be the primary determinant to
the success of trophic rewilding of predators in Australia.
Australian critical weight range (CWR) mammals
(ground-dwelling species from 35 g to 5.5 kg vulnerable
to extinction; [Burbidge & McKenzie 1989]) are susceptible to predation by red foxes and feral cats because
they lack appropriate antipredator responses (Moseby
et al. 2016). Since European colonization, some ecosystem functions and processes have been reduced or eliminated because of mammal extinctions and range contractions (Bilney et al. 2010; Fleming et al. 2014; Hayward
et al. 2016) (Fig. 1). Thus, CWR mammals are a priority
for conservation, but ineffective control of red foxes and
feral cats, habitat loss, and altered fire regimes remain key
challenges to trophic rewilding of small mammals (Bilney
et al. 2010; Woinarski et al. 2015).
In Europe, Asia, and North America reintroducing
large-bodied (>100 kg) herbivores (or surrogates) is part
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of trophic rewilding. Australia lacks comparable native
herbivores but has horses (Equus caballus), donkeys
(Equus asinus), water buffalos (Bubalus bubalis), and
camels (Camelus dromedaries). These were all introduced and have effects on ecosystems that are generally perceived as negative. Ecological control of these
species cannot be achieved currently due to a lack of
native predators of sufficient size to exert top-down control (Forsyth et al. 2018). Introducing surrogates of longextinct predators is, in the short term at least, unrealistic
in Australia due to intolerance and persecution of existing
predators. The broader effects of such reintroductions on
other species are also unknown.

Opportunities and Limitations of Passive Rewilding
in Australia
Passive rewilding (broadly letting nature take its course)
in Europe has yielded conservation benefits (Regos et al.
2016), and benefits would likely accrue from passive
rewilding in parts of Australia. Australia has lost approximately 40% of its forest cover, and much of the remainder
is highly fragmented (Bradshaw 2012) or was previously
logged (Hobday & McDonald 2014). Passive rewilding
would increase forest cover and the density of large trees
and the biodiversity they support (Lindenmayer et al.
2014). The loss of hollow-bearing trees is a threat to many
forest-dependent mammals (Woinarski et al. 2014) and
birds (BirdLife Australia & Australian Government Department of Environment 2015) because Australia possesses
a disproportionate number of species that use hollows
(Gibbons & Lindenmayer 2002).
However, complex interactions between disturbance
(e.g., logging and fragmentation), invasive plants (Lantana camera), and despotic bell miners (Manorina
melanophrys) have resulted in a phenomenon called bell
miner-associated dieback affecting localized but extensive areas of eucalypt forest (Silver & Carnegie 2017).
Despotic noisy miners (M. melanocephala) strongly and
negatively affect bird species richness and abundance
in woodland ecosystems (Thomson et al. 2015). Management intervention is likely to be required in both systems,
limiting the application of passive rewilding.
Many forest ecosystems in Australia are fire prone,
and historic Aboriginal fire management likely influenced
forest development. Fire management following forest
restoration may be necessary to protect fire-sensitive
ecosystems, such as rainforests, or for hazard reduction.
Fire is also likely to be a management concern in passively
regenerating Mediterranean vegetation types in southern Europe. As climate change alters the profitability of
arid-zone pastoralism, some of these lands may become
available for conservation. However, passive rewilding in
Australia’s arid interior, which retains extensive tracts of
native vegetation, may not stop biodiversity declines if
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Figure 1. (a) Impacts of reduced digging on ecosystem function, (b) consequences of the loss of ecosystem function,
(c) impacts of reduced predation on ecosystem function, and (d) consequences of the loss of ecosystem function.
introduced mesopredators remain present or if introduced weeds (e.g., buffel grass [Cenchrus ciliaris]) proliferate and alter fire regimes. Efforts to restore populations
of native fauna will therefore likely need to be accompanied by pest and weed control to help shift the ecosystem
to a preferred state.
Restoring ecosystem function is no less urgent in
marine ecosystems; trophic cascades commonly occur
(Estes et al. 2011) and predatory fish biomass has been
extensively depleted (Christensen et al. 2014). The
recovery of large predatory fish can occur with minimal
human intervention, through the creation of marine
protected areas (MPAs), but to maximize effectiveness,
MPAs must be large, no take, long established, well
enforced, and isolated by deep water or sand (Edgar et al.
2014). In marine systems, widespread loss of habitatforming species, such as oysters and corals, and the
facilitation cascades they support simplifies ecosystems
and threatens biodiversity conservation, and their
restoration may thus be construed as rewilding (Thomsen
et al. 2010; Marzinelli et al. 2016). The restoration of such
structural elements need not be confined to MPAs but
is likely to be promoted within them via restrictions on
fishing and physical damage from human infrastructure.

Fenced Exclosures and Rewilding
Australia’s fauna has been devastated by introduced novel
predators due to its long history of evolutionary isolation
(Medina et al. 2011). In Australia fencing is used to ex-

Figure 2. Fenced exclosures, such as at Arid Recovery,
from which red foxes and feral cats are eradicated
achieve some rewilding objectives (photo by Charlotte
Mills).
clude introduced mesopredators (red foxes and feral cats)
and lower mortality of predator-naı̈ve CWR mammals.
Fencing in Africa, in contrast, is used to separate humans
and large predators and in Europe to maintain predator
density in rewilding efforts (Bull et al. 2018). Predatorproof exclosures are also used in New Zealand to provide
havens for birds, reptiles, and invertebrates threatened by
introduced predators (Pech & Maitland 2016).
Fenced exclosures (Fig. 2) have been used successfully in Australia to protect threatened species and increase their populations (Moseby et al. 2009). Current
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exclosures range from small to reasonably large (123 km2 ,
Arid Recovery) and a 1450-km2 exclosure is proposed
for Yorke Peninsula in South Australia. Recovery of small
mammal populations influences fungi (Clarke et al. 2015)
and termite assemblages (Coggan et al. 2016), soil properties (Martin 2003; James et al. 2009), seed dispersal,
and shrub recruitment (Mills et al. 2017). In this regard,
fenced exclosures achieve rewilding objectives at least
for some functions driven by smaller species. Only the
largest exclosures can achieve rewilding of devils and
dingoes (Moseby et al. 2018), and these would need to be
even larger to host self-sustaining populations or multiple
groups of devils and dingos.
Fences are ultimately inconsistent with the goal of reinstating self-sustaining ecosystems due to the maintenance
requirements of fences, the need for managed migration
between metapopulations, and the disruptions to ecosystem processes and habitat degradation that may arise with
increasing animal populations contained within fences
(Hayward & Kerley 2009). Without the reintroduction of
native predators, fenced exclosures may exacerbate the
problem of prey naı̈veté (Moseby et al. 2016). Fences
may therefore be best viewed as a starting point on a
rewilding continuum toward landscape-scale rewilding
that would be achieved in theory through restoration of
native predator populations, the use of livestock guardian
animals, shifts in pastoral practices, financial incentives to
farmers (Van Eeden et al. 2017), and novel means, such as
promoting conditions for native prey species to coevolve
with introduced predators (Moseby et al. 2016). Concurrent efforts to improve outcomes on a landscape scale are
necessary to restore self-sustaining ecosystems and avoid
small mammals being confined to fenced exclosures and
loss of their functions in the broader landscape.

Assisted Colonization
Australian NGO and academic sectors enthusiastically
support Tasmanian devil reintroductions to the Australian
mainland (Ritchie et al. 2012) (Supporting Information)
to improve ecosystem function. Devils were extirpated
from mainland Australia 3000 years ago (White et al.
2018). In the absence of a demonstrated broader functional role, assisted colonization of species as a global
conservation tool (Bradshaw et al. 2006) does not fit
rewilding goals. For example, proposals by the Australian
Rhino Project to bring black (Diceros bicornis) and white
(Ceratotherium simum) rhinoceroses to Australia have
not focused on the restoration of ecosystem processes,
but rather on conservation of these species.

People and Rewilding
One criticism of rewilding has been a perceived aim of
excluding human involvement with and influence on na-
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ture and ecosystems (Jørgensen 2015). Some rewilding
efforts in Europe do seek to reduce human influence
on modified agricultural landscapes (Ceaușu et al. 2015).
But benefits can accrue to humans from rewilding. These
may accrue directly, such as income derived from wildlife
tourism and dingoes increasing profitability of farming
in some circumstances (Prowse et al. 2014; Johnson &
Wallach 2016), or indirectly through ecosystem services.
For example, restoring forest ecosystems in catchments
could reduce flood risk and provide clean water. Rewilding thus shares similarities with nature-based solutions to
social problems that deliver both biodiversity and human
benefits (Nesshöver et al. 2017).
The importance of community involvement, particularly in trophic rewilding, cannot be overstated. Predator
conservation efforts are likely to be opposed initially by
some, and social impacts of rewilding should be assessed
and made clear (Pettorelli et al. 2018). Predator-friendly
farming, designed to integrate socioeconomic and environmental outcomes (Johnson & Wallach 2016), is used
in North America and Africa and may help overcome
aversions to predators in Australia too.
Globally, rewilding is synonymous with large, nearcontinental scale projects. Yet in Australia, approximately
70% of the human population live in cities and 85% live
in urban areas. Urban rewilding is therefore a high priority in Australia to demonstrate tangible outcomes and
increase engagement with nature (Jepson 2016). Urban
programs, such as reintroductions of pollinators, reptiles
or small mammals accepted by humans, should occur
alongside initiatives in rural landscapes with the dual aim
of increasing ecosystem function and engaging the public in conservation (Watson & Watson 2015). Rewilding
should therefore occur at multiple spatial scales (Fig. 3)
and seek to increase nonhuman autonomy, rather than
spatially separate humans and nonhumans (Prior & Ward
2016). In urban areas, rewilding will necessarily become a
compromise between restoring ecosystem function and
raising public awareness through species tolerated by
humans. There may also be a need to reduce the key
threats that led to the loss of species in the first place,
which sometimes may not be achievable.
Location is an important consideration in rewilding because some areas and landscapes are more ecologically and socially suitable than others (Supporting
Information). In Europe a network of experimental sites
has been proposed to identify priority rewilding areas
(Jepson 2016), which could offer a model for Australia.
Locating rewilding initiatives where they have a good
chance of success and where economic benefits can accrue may provide proof of concept and raise the profile of
rewilding. Success may be more readily achieved in areas
where there are ongoing conservation programs run by
local communities. Indigenous owned and managed land
in Australia offers great potential in this regard, especially
where there are established conservation programs or
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Figure 3. Scales at which rewilding is relevant: (a) wisent (Bison bonasus), a large-bodied herbivore, has a large
trophic influence over landscape scales, (b) beaver dams affect biodiversity at regional and local scales, and (c)
pygmy possum (Cercartetus spp.) have local effects in their home ranges of <1 ha.
voluntary conservation agreements such as indigenous
protected areas. Indigenous land covers 52% of the country, and around three-quarters of Australia’s threatened
terrestrial or freshwater vertebrates occur on these lands
(Renwick et al. 2017).

Restoring Processes Rather than Historic States
Rewilding’s focus on ecological processes means success
should be measured by the degree to which management
actions result in the restoration of desired processes. Positive relationships between biodiversity and ecosystem
function (Cardinale et al. 2012) suggest restoration of
ecological processes may maintain biodiversity. A process focus recognizes that ecosystems are dynamic and
therefore do not have a single historic state (Rohwer &
Marris 2016). A reintroduction of beavers (Castor fiber)
confirmed predictions that restored processes would increase biodiversity (Law et al. 2016; Stringer & Gaywood
2016; Law et al. 2017). The restoration of pre-European
landscapes and species assemblages in Australia is in most
cases unachievable due to extinctions and the difficulties
of removing invasive species. Rewilding should therefore
consider contemporary patterns and processes, including
widespread human settlement, and the effects of human
activities and climate change on abundances and distributions of species.

Policy Implications
Current conservation policy in Australia tends to focus on
species-specific or ecological-community-specific threat
reduction that targets species and ecosystems listed as
threatened by experts. Two projects, Gondwana Link
and the Great Eastern Ranges Initiative, seek to enhance
connectivity on the continental scale, and connectivity
is often an aim of conservation strategies. Strategies also
regularly recognize the need to build human appreciation

of nature. The National Reserve System seeks to achieve
comprehensive, adequate, and representative protection
of ecosystems at a bioregional level.
Rewilding should not replace these approaches, but
could be complementary and assist in meeting goals. For
example, explicitly considering maintenance of identified ecosystem processes could inform reserve selection
and better identify priorities for private land conservation. Some agricultural policies (e.g., lethal control of dingoes and land clearing) are contradictory to both conservation and rewilding goals and will require policy shifts.

Lessons from Rewilding in Australia
Although rewilding in Australia differs from rewilding
on continental landmasses, primarily due to the impact
of introduced mesopredators, there are lessons to be
learned from Australia. For example, the focus on reconstructing all components of food webs, starting with
small consumers such as small mammals and birds, is
underdeveloped globally. Predator exclosures are used
to good effect in Australia and New Zealand and may
facilitate rewilding by promoting persistence of smaller
species affected by introduced predators.
The development of shared goals and strategies for
rewilding in Australia would provide more clarity of purpose and allow evaluation of success and would clearly
signal to policy makers and funding bodies what constitutes rewilding and help avoid rewilding becoming a
rehash of existing activities, which risks eroding public interest. For example, the term rewilding is used
in the context of fairy bell-flower (Homoranthus spp.)
conservation to mean reintroductions following seed collections, with no reference to broader ecosystem benefits (Department of the Environment and Energy 2017).
Translocations of species for conservation purposes differ from translocations of species for that species to perform an ecological role (rewilding) (Seddon et al. 2014)
(Supporting Information).
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Developing projects to demonstrate proof of concept
that integrate communities and research into rewilding
actions (Supporting Information) would help answer international calls for more evidence (Nogués-Bravo et al.
2016; Svenning et al. 2016). Projects in urban areas
designed to deliver outcomes for humans and nature
and high-profile, achievable landscape-scale rewilding are
clear priorities. Differences among arid, Mediterranean,
and mesic Australia mean rewilding needs to be tailored
to location. Passive rewilding may play a greater role in
coastal areas, but a complete absence of management
is likely impossible. However, the important ecological
role of CWR mammals in Australian ecosystems, and their
widespread declines (Fig. 1), means restoration of their
populations remains a high priority throughout Australia.
In New Zealand, restoring the ecological functions of
bird pollinators that have declined because of predation
by mammalian predators has been identified as a priority
(Anderson et al. 2011). To our knowledge, few rewilding
efforts in other jurisdictions focus on restoring ecological
functions of small consumers.
Engaging communities should be a fundamental
component of rewilding efforts and could be aided by
focusing initially on species and functions most likely
to be accepted by humans. This approach would help
develop societal support for rewilding before tackling
controversial activities, such as reintroduction of predators. For trophic rewilding in Australia, a concerted effort
is needed to shift current attitudes—and policy—from
one of predator persecution to one of tolerance. Trial
reintroductions of Tasmanian devils to mainland Australia
(Supporting Information) have yet to gain political
support. In areas of high ecological value, caution is
warranted. But in highly modified areas, more ambitious
policies should be pursued to accelerate rewilding. For
example, there are large parks in many Australian cities
where small mammals could be readily reintroduced and
passive rewilding promoted.
The popular appeal of rewilding means it should not
be dismissed as a conservation tool. For rewilding to be
effective, it is important that it not be used to rebrand
existing activities. Provided use of the term rewilding is
restricted to conservation actions that fit the definition,
it could greatly increase the profile of conservation and
wild nature in general.
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