
that remains. Therefore, without taking our
eyes off the long game (e.g., carbon neu-
trality, strategic agriculture, reduced meat
dependence, and greater appreciation of
conservation value), there is an obvious
need, and opportunity, for immediate
change. Less obvious, but gravely impor-
tant, is how best to attend to the details of
that change, and these details matter
greatly.We suggest that a socially just anal-
ysis of the diverse risks and ramifications of
trade in wildlife, illegal and legal, should be
the priority starting point.
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Reframing the
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Indigenous territories represent ~45%
of land categorized as wilderness in
the Amazon, but account for b15%
of all forest loss on this land. At a
time when the Amazon faces
unprecedented pressures, overcom-
ing polarization and aligning the
goals of wilderness defenders and
Indigenous peoples is paramount, to
avoid environmental degradation.

The Wilderness Debate Revisited
While the notion of wilderness dates
back centuries in popular culture, the
arts, and ecology, it has frequently
resurfaced at the heart of the conten-
tious history of conservation policy
across much of the Global South, up to
this day [1,2]. In fact, the idea of
protecting large areas in which humans
have theoretically had little or no
ecological impact has exercised a strong
role in the history of the conservation
movement, and remains appealing

to some sectors [2]. Yet, the notion of
wilderness is rooted in Western and
idealized visions of a pristine nature de-
void of the destructive impacts of
human activity [3,4]. Not surprisingly,
and linked to ongoing disagreements
around approaches to nature conserva-
tion, debates around the concept of
wilderness have been polarized and acri-
monious [1,2,5].

On the one hand, conservationists using
a wilderness framing claim that wilder-
ness areas are critical strongholds for
endangered biodiversity, underpinning
key regional- and planetary- scale ecologi-
cal functions, and acting as refugia where
ecological and evolutionary processes
operate with minimal outside interference
[6,7]. However, the implementation of
these wilderness preservation agendas
has often led to local communities’ dis-
placement, land alienation, and restrictions
on both livelihood activities and access to
resources [3,4]. On the other hand, detrac-
tors of the wilderness concept claim that
some of the best-conserved forest ecosys-
tems in the world have been actively
shaped and managed by humans over
millennia [8,9].

The assumption underlying mainstream
conceptualizations of wilderness is that
a dichotomy exists between people and
nature, and that humans have inherently
negative impacts on nature [10]. As such,
the continuing use of wilderness as a
conservation framing has been seen as
reifying the long-standing nature-culture
dualism, and conflicting with Indigenous
understandings of nature as an intercon-
nected web of life, linking humans and
non-humans in complex relationships
[4]. However, these conceptualizations
of wilderness have not been universally
applied, and more recently some conser-
vationists calling for wilderness preserva-
tion have emphasized that its core notion
does not necessarily exclude people and
does not alwaysmean pristine ecosystems

Trends in Ecology & Evolution

750 Trends in Ecology & Evolution, September 2020, Vol. 35, No. 9

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Helsingin yliopiston digitaalinen arkisto

https://core.ac.uk/display/333882725?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://crossmark.crossref.org/dialog/?doi=10.1016/j.tree.2020.06.005&domain=pdf
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0005
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0050
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0005
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0010
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0010
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0005
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0005
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0010
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0010
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0015
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0035
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0045
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0035
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0035
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0035
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0040
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0040
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0040
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0045
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0045
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0050
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0050
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0055
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0065
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0055
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0060
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0060
http://refhub.elsevier.com/S0169-5347(20)30147-6/rf0065


TrendsTrends inin EcologyEcology & EvolutionEvolution

Figure 1. Patterns of Forest Loss (2001–2018) within Areas Considered as Wilderness (by Land Regime) across the Amazon Biome. From all the land
cover categorized as wilderness in the Amazon (i.e., 223 million hectares), 45% overlaps with Indigenous territories, 42% intersects protected areas and 28% is both
unprotected and uninhabited by Indigenous communities (see the supplemental information online). Data from [14,15] and Amazon Geo-Referenced Socio-Environmental
Information Network (https://www.amazoniasocioambiental.org/en/about/).

or untouched habitats [6]. For example, at
the global level, the concept of wilderness
has most recently been operationalized
to identify areas in which industrial levels
of human disturbance (e.g., intensive
development) are absent or minimal [7].
It is believed that this shift in the framing
of wilderness from a strict absence of
human influence to one focused on the
lack of industrial impacts, provides a
more inclusive framing for considering
the long-term interactions between In-
digenous peoples and their environ-
ments in regions such as the Amazon,
opening up opportunities for local collab-
oration and broader policy dialogues
around biocultural conservation [3,4]. Al-
though this article focuses specifically on
Indigenous peoples, it also yields insights
applicable to other local and rural com-
munities with close relations with their
local environments.

Amazonian Indigenous Territories
are Crucial for Conservation
Across the Amazon, the notion of wilder-
ness continues to be associated with
social imaginaries of the region as an
empty and pristine terra nullius [10], a
framing that has been contested since
at least the 1970s. Botanical, ethno-
ecological, and archaeological research
has shown the long-history legacy of
human management of Amazonian
forests, highlighting that a significant por-
tion of the region’s supposedly pristine
forests are in fact cultural forests [8,9].
With over 300 Indigenous groups and
more species of plants and animals re-
corded than in any other terrestrial eco-
system on the planet, the Amazon is
considered a global hotspot of biocultural
diversity and a classic example of how
the presence of humans can be intricately
linked to certain positive environmental

outcomes [10,11]. This includes the
long-term contributions of Indigenous
and other rural communities to the forma-
tion of large and regionally important
forest and agroforestry-based econo-
mies, which offer alternative pathways
to reconcile conservation and economic
development, amid current threats of
expanding extractive and commodity fron-
tiers across the region [9,11].

The geospatial analyses presented
show that Indigenous territories account
for at least 45% of all the remaining land
considered as wilderness across the
entire Amazon biome (Figure 1), covering
a surface of up to 103 million hectares.
The role of these territories in buffering
against deforestation is also substantial,
accounting for less than 15% of all the for-
est loss occurring within the Amazon’s
last wilderness frontiers. Yet, long-
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standing debates around approaches to
conservation, the concept of wilderness,
and its application in nature conservation
can obstruct the potential for productive
collaboration between Indigenous peoples
and conservationists, who could together
confront the mounting pressures of envi-
ronmental degradation and social conflict
across the region.

Debates around the concept of wilderness
have taken many forms over the years,
such as opposing intrinsic and instrumen-
tal values of nature [1] or eco-centric
and anthropocentric viewpoints [5]. On
the ground, the intractable nature of
these debates can essentially prevent
constructive dialogue aimed at reconciling
conservation and Indigenous peoples’
rights, which in turn put the biological
and cultural values of these lands in
jeopardy. Although there is a long history
of collaboration between conservationists
and Indigenous peoples in the Amazon
[10], tensions around the concept of
wilderness are still prominent across the
region, particularly when the implementa-
tion of conservation policies results in dis-
placements and restrictions over access
rights to land and resources. In fact,
most wilderness defenders have, until
relatively recently, maintained a quiet
position in debates regarding the land
claims of Amazonian Indigenous Peoples
[10]. As of today, wilderness preservation
is gaining renewed attention in the context
of ongoing calls to extend the global
conservation estate to cover half the
Earth (i.e., ‘Nature Needs Half’ Initiative),
including many natural areas traditionally
owned, managed, used, or occupied by
Indigenous peoples [5,12].

Converging Agendas to Tackle
Current Conservation Challenges
At a timewhen the Amazon rainforests face
unprecedented weakening of environmen-
tal protection [13], it is argued that disputes
around the notion of wilderness could

undermine potential collaboration between
conservation organizations and Indigenous
peoples’ movements. The spatial overlap
between Indigenous territories and areas
commonly represented as the last wilder-
ness frontiers is large (i.e., around three
times the area of Germany), with many of
the current struggles of wilderness de-
fenders and Indigenous peoples against
development pressures being fought in
the same locales (Figure 1). As such, both
the wilderness-focused conservation
agenda and Indigenous peoples’ self-
determined visions are arguably threatened
by the same macroeconomic and political
forces. A more socially inclusive notion of
wilderness could contribute to the conver-
gence of the agendas and priorities of
both wilderness-focused conservationists,
and Indigenous peoples, against a new
wave of frontier expansion. This is particu-
larly important as some of the Govern-
ments in the region start to fall behind on,
or even trample over, their international
commitments towards both the environ-
ment and Indigenous peoples’ rights [13].

Far from opportunistic essentialism of
Indigenous peoples as wilderness custo-
dians [10], it is posited that the future of a
substantial proportion of the Amazon’s
biodiversity depends largely on coordi-
nated action to support, strengthen and
enforce Indigenous peoples’ rights across
the whole region. The fights for wilderness
conservation and for Indigenous peoples’
rights have the potential to coalesce around
at least some core priorities that could be
strategically harnessed to broaden the
scope and magnitude of their respective
struggles. For example, there is increasing
recognition, within applied ecology and
other conservation-related disciplines, as
well as amongpolicy-makers, that strength-
ening the rights of Indigenous peoples can
be one of the most powerful ways to buffer
against deforestation and protect nature
from intensive development [4,12,13].
While their actions are not comparable to
intensive development, Amazonian

Indigenous peoples do have a range of
legitimate social, political, and
economic aspirations that do not always
align with all the goals of certain biodiversity
conservation organizations [3,11]. How-
ever, there are also numerous examples of
local governance regimes and manage-
ment systems by Indigenous peoples that
are significantly contributing to conserve
entire ecosystems, while also safeguarding
their rights and futures, including their
customary uses of biodiversity [12]. This is
evidenced throughout the southern rim of
the Amazon, where today Indigenous terri-
tories represent the only islands of biological
and cultural diversity in the larger
landscape.

It is therefore hoped that conservation
organizations will contribute to support
Indigenous peoples in their struggles to re-
claim their rights, as these same struggles
are in the interest of the conservation
agenda [4]. Land grabbing, resource ex-
traction, deforestation, and environmental
degradation are likely to increase if urgent
measures are not put into place to recog-
nize and protect Indigenous peoples’
rights across the entire Amazon [13].
However, hope is found in the recent
trends across multiple academic disci-
plines, including applied ecology, toward
recognizing that biocultural approaches
offer more effective and just models for
conservation (e.g., [2–4]). As evidenced
by the recently launched IPBES Global
Assessment on Biodiversity and Ecosys-
tem Services [12], supporting Indigenous
peoples and local communities to secure
and self-strengthen their collective sys-
tems of tenure, governance, and sustain-
able ways of life is fundamental to
achieving numerous local, national, and
global biodiversity and climate goals, on
which human well-being depends.
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After the Megafires:
What Next for
Australian Wildlife?
Brendan A. Wintle,1,*
Sarah Legge,2,3 and
John C.Z. Woinarski4

The2019–2020megafires inAustralia
brought a tragic loss of human life
and themost dramatic loss of habitat
for threatened species and devasta-
tion of ecological communities in
postcolonial history. What must be
done now to keep impacted species
from extinction? What can be done
to avoid a repeat of the impacts of
such devastating bushfires? Here,
we describe hard-won lessons that
may also be of global relevance.

A Season in Hell
Despite the familiarity of Australia with
fire, the timing, ferocity, and extent of the
2019–2020 fires was shocking. By area
burnt, it was the largest fire season in
eastern Australia since European occu-
pation. The total area burnt in eastern
Australia from August 2019 to March
2020 was almost 126 000 km2 or
12.6 million hectares, almost the area
of England (13 million ha) (Figure 1).
Megafires have occurred intermittently in
Australia over the past 150 years, possibly
facilitated by the removal of traditional
land practices of indigenous people. For
example, in 2009, fires in eastern Australia
burnt an area b10% of the most recent
fires, killing 173 people and destroying
N2000 dwellings. However, this most
recent fire season was unprecedented in
geographical scale, duration, and intensity,
and has had major impacts on species
and ecosystems that were already under
immense stress from prolonged drought.
The comprehensiveness of the destruction

is striking. Postfire aerial reconnaissance
revealed vast landscapes of grey ash ex-
tending as far as the eye can see: grey,
not a hint of green, bounded only by the
blue of sea and sky (Figure 1).

The full impacts on biodiversity will not be
fully understood for years to come as
extinction debts are realised. Some
coarse surrogates paint a stark picture:
327 (272 plants, and 55 animals, including
five invertebrates) of the ~1800 listed
threatened species in Australia had a sig-
nificant portion (N10%) of their known dis-
tribution within the fire footprinti, of which
31 were already critically endangered.
Among the significantly impacted species,
114 have lost at least half of their habitat
and 49 have lost over 80%. Although
these numbers are still being refined, this
is likely to result in significant population
losses. The conservation status of many
species [e.g., gang gang cockatoo
(Callocephalon fimbriatum) and yellow-
bellied glider (Petaurus australis)] previ-
ously considered secure, will now need to
be reconsidered. Impacts will be long-
lasting, because many of the fire-affected
species were dependent upon long-
unburnt habitats that take decades to re-
establish andmany have slow reproductive
output and, thus, it will take many years for
populations to re-establish. Thousands of
less well-known species, including inverte-
brates and plants, many yet to be de-
scribed and many with very localised
distributions, will have suffered dramatic
impacts. Some may even have become
extinct before being discovered or named.

Most fires leave a scattering of unburnt
patches within the fire footprint, often in
small topographical features such as shel-
tered, wetter gullies, but sometimes also
due to the vagaries of sudden windshifts
that send the fire in a different direction.
Although a comprehensive analysis of the
spatial variation in fire intensity across the
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