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IUCN PROTECTED AREA DEFINITION, MANAGEMENT CATEGORIES AND GOVERNANCE TYPES

IUCN defines a protected area as:

A clearly defined geographical space, recognised, dedicated and managed, through legal or other effective means, to

achieve the long-term conservation of nature with associated ecosystem services and cultural values.

The definition is expanded by six management categories
(one with a sub-division), summarized below.

la Strict nature reserve: Strictly protected for biodiversity and
also possibly geological/ geomorphological features, where
human visitation, use and impacts are controlled and
limited to ensure protection of the conservation values.

Ib Wilderness area: Usually large unmodified or slightly
modified areas, retaining their natural character and
influence, without permanent or significant human
habitation, protected and managed to preserve their natural
condition.

Il National park: Large natural or near-natural areas protecting
large-scale ecological processes with characteristic species
and ecosystems, which also have environmentally and
culturally compatible spiritual, scientific, educational,
recreational and visitor opportunities.

Il Natural monument or feature: Areas set aside to protect a
specific natural monument, which can be a landform, sea
mount, marine cavern, geological feature such as a cave,
or a living feature such as an ancient grove.

IV Habitat/species management area: Areas to protect
particular species or habitats, where management reflects
this priority. Many will need regular, active interventions to
meet the needs of particular species or habitats, but this is
not a requirement of the category.

V Protected landscape or seascape: Where the interaction of
people and nature over time has produced a distinct
character with significant ecological, biological, cultural and
scenic value: and where safeguarding the integrity of this
interaction is vital to protecting and sustaining the area and
its associated nature conservation and other values.

VI Protected areas with sustainable use of natural
resources: Areas which conserve ecosystems, together
with associated cultural values and traditional natural
resource management systems. Generally large, mainly in a
natural condition, with a proportion under sustainable

natural resource management and where low-level non-
industrial natural resource use compatible with nature
conservation is seen as one of the main aims.

The category should be based around the primary
management objective(s), which should apply to at least
three-quarters of the protected area — the 75 per cent rule.

The management categories are applied with a typology of
governance types — a description of who holds authority and
responsibility for the protected area.

IUCN defines four governance types.

Governance by government: Federal or national ministry/
agency in charge; sub-national ministry/agency in charge;
government-delegated management (e.g. to NGO)

Shared governance: Collaborative management (various
degrees of influence); joint management (pluralist
management board; transboundary management (various
levels across international borders)

Private governance: By individual owner; by non-profit
organisations (NGOs, universities, cooperatives); by for-
profit organsations (individuals or corporate)

Governance by indigenous peoples and local communities:
Indigenous peoples’ conserved areas and territories;
community conserved areas — declared and run by local
communities

For more information on the IUCN definition, categories and governance type see the 2008 Guidelines for applying protected
area management categories which can be downloaded at: www.iucn.org/pa_categories

IUCN WCPA’S BEST PRACTICE PROTECTED AREA GUIDELINES SERIES

IUCN-WCPA'’s Best Practice Protected Area Guidelines are the world’s authoritative resource for protected area
managers. Involving collaboration among specialist practitioners dedicated to supporting better implementation
in the field, they distil learning and advice drawn from across IUCN. Applied in the field, they are building
institutional and individual capacity to manage protected area systems effectively, equitably and sustainably, and
to cope with the myriad of challenges faced in practice. They also assist national governments, protected area
agencies, nongovernmental organisations, communities and private sector partners to meet their commitments
and goals, and especially the Convention on Biological Diversity’s Programme of Work on Protected Areas.

A full set of guidelines is available at: www.iucn.org/pa_guidelines
Complementary resources are available at: www.cbd.int/protected/tools/
Contribute to developing capacity for a Protected Planet at: www.protectedplanet.net/
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ABSTRACT
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This introduction provides an overview and commentary on the papers in a special issue of PARKS, which is devoted
to the impact and implications of COVID-19 on the world’s protected and conserved areas. It describes how 11 peer-
reviewed papers and 14 essays have brought together the knowledge and findings of numerous experts from all parts
of the world, supported by several wide-ranging surveys. The resulting global synthesis of experience answers some
key questions: why did the pandemic occur? what has it meant for protected and conserved areas, and the people
that depend on them? what were the underlying reasons for the disaster we now face? and how can we avoid this
happening again? We applaud the international effort to combat the disease but suggest that humanity urgently
needs to devote as much effort to addressing the root causes of the pandemic — our fractured relationship to nature.
Unless we repair it, humanity will face consequences even worse than this pandemic.

Key words: Pandemic, COVID-19, protected and conserved areas, expert knowledge, global synthesis

INTRODUCTION TO THE SPECIAL ISSUE

After every personal tragedy — a sudden death, a car
accident or a disastrous fire — we ask these questions:
“What happened?”, “Why did it happen?” and “How can
we avoid it happening again”? We ask them too of larger
scale disasters: a plane crash, a flood or the collapse of a
community building. And, of course, they are the
questions we have all been asking about COVID-19.
People clamour to know more about the causes,
consequences and implications of this devastating
global pandemic.

Volumes have already been written in answer to these
questions. We have learnt a remarkable amount about
COVID-19 in a very short time. People working in many
branches of science and all corners of the world have
gathered and analysed information with astonishing
speed. It is now abundantly clear that this worldwide
tragedy has come about because of our neglect and
abuse of nature. If we are to avoid repeated experiences
of this kind, we will need to reconnect to the natural
world. Hence the justification for focusing on how the
COVID-19 pandemic, and the measures taken to combat
it, have affected protected and conserved areas (PCAs).
Such places are a practical expression of humanity’s
need for nature, and they should be at the heart of
recovery plans for the future. This special issue of

10.2305/IUCN.CH.2021.PARKS-27-SIBAM.en

PARKS looks at the pandemic from the point of view of
those who work in this field, drawing on their
experience to explain how the pandemic came about,
what has been its impact and how we can make sure that
something like it does not happen again.

This special issue of PARKS

The idea of a special issue of PARKS on COVID-19
emerged during the writing of an essay on this topic in
the May number (Hockings et al., 2020). The essay
provided a snap-shot of the impact of the pandemic on
PCAs at that time, and concluded with a Call for Action.
However, it could not do justice to the vast range of
material that was rapidly emerging on the topic from
dozens of perspectives. The Chair of IUCN’s World
Commission on Protected Areas (WCPA) suggested that
an issue of PARKS should be dedicated to this topic
alone — and we were honoured to be invited to edit it.

Working with leaders in WCPA, we set out to develop a

structure and quickly decided that the issue should be

built around three themes. Each theme is supported by

several papers:

e The background to the pandemic. The first paper
explains how the abuse of nature can give rise to
zoonotic epidemics and pandemics like COVID-19. A

PARKS VOL 27 (Special Issue) MARCH 2021| 7
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second takes an historical perspective and reminds
us that the current pandemic is not the first that
raises questions about our relationship with the
natural world;

e The impact of COVID-19 on PCAs, and on the people
and livelihoods dependent on them. A global
overview draws together several regional studies.
Then five papers explore the impact of COVID-19 on
the urban and marine environments, on protected
area tourism as the most affected economic sector,
and on Indigenous peoples and rangers — the
communities that have found themselves in the
frontline; and

e How we recover from the damage done to nature
and avoid another catastrophe of this kind. Three
papers address the policy, financial and scientific
lessons we should learn, and the actions that are
needed to create a more resilient future after the
worst of the COVID-19 pandemic is put behind us.

For each of these eleven peer-reviewed papers, we
identified lead authors, experts who are well known in
their field, and invited them in turn to bring in a wide
range of co-authors to reflect a diversity of perspectives
from around the world. Some of the lead authors also
drew together collections of case studies. Others were
able to draw on regional surveys of PCA managers, and
global surveys of rangers and of Indigenous peoples. In

The SARS-CoV-2 virus came from nature, and only by restoring our
relationship with nature can we reduce risk of such pandemics in
future. Button Bush (Cephalanthus occidentalis) © Ken Hassman
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all, nearly 150 lead authors and co-authors have
contributed to this special issue; and each paper has
benefited from two peer reviews.

We also invited a number of leading individuals from
across the world, with very different backgrounds and
perspectives, to reflect on the pandemic and its
significance for life on Earth, challenging them to
consider the deeper meaning of the COVID-19 disaster.
Their 12 essays make fascinating reading. And finally,
mindful of the role of international bodies and the
importance of several international conferences to be
held in 2021, we invited the new Chairperson and CEO
of the Global Environment Facility and the incoming
Director General of IUCN to introduce and round off
respectively the whole issue with their own reflections.

As editors, we are deeply grateful to all those who have
contributed so much time and effort to ensure the
success of this project. This issue is the product of a
team effort for a common purpose. It represents a global
synthesis of current knowledge about a topic that reveals
humanity’s need to rebuild its relationship to nature.
And it enables us to answer the key questions that
follow.

Why did COVID-19 happen?

Like many pandemics, COVID-19 was caused by
humanity’s abuse of nature: Mariana Napolitano
Ferreira brought together a group of experts to identify
the drivers behind the pandemic. Their article describes
how unregulated land wuse change, intensified
agriculture, livestock production, the unregulated
wildlife trade and wild meat consumption make it
possible for zoonotic diseases (zoonoses) to emerge —
jumping from wildlife or domesticated livestock into
human populations. The stresses brought about by
climate change create the circumstances in which such
‘spillover’ events become more likely. The article also
shows how PCAs have helped to avoid dangerous land
use change and so reduce the probability that new
zoonoses will emerge. However, controls on many
aspects of the extraction, consumption and trade in
wildlife are also essential.

There are many precedents for COVID-19: the current
pandemic is often called ‘unprecedented’, but it is far
from being the first such event in history. Outbreaks of
smallpox, bubonic plague, influenza and other diseases
have wrought havoc at a regional or global scale on
many occasions in the past. Olivier Hymas and
colleagues argue that past pandemics — of domesticated
animals as well as diseases affecting humans — have
shaped land use patterns in some countries to this day,



especially in tropical countries. They point out that
Europeans, often themselves carriers of diseases, failed
to appreciate that many areas which they ‘discovered’
and believed to be pristine — and therefore suitable for
dedicating to conservation — were in fact landscapes
that still bore the mark of a disastrous disease that had
previously driven out or destroyed the Indigenous
human populations.

What have been the impacts of COVID-19 on
PCAs and the peoples and economies associated
with them?

The impacts of COVID-19 have been felt in PCAs all
round the world: the paper by John Waithaka and Nigel
Dudley, prepared with the help of co-authors
worldwide, draws together the results of surveys of
COVID-19’s impact on many hundreds of PCAs in all
regions. It is the most complete digest of its kind. It is
complemented by another, coordinated by Carol Phua,
which draws on 15 case studies to review the impact of
COVID-19 on marine protected areas. Although each
terrestrial and marine region has had a distinctive
experience, and the news is not universally bad, there
are common themes: sudden and massive reductions in
visitor numbers (except near cities); associated losses of
income for PCAs and for the economies linked to them,
as income from tourism collapsed and government
support was cut; reports of more incursions and illegal
extraction of natural resources; the diversion of
protected areas managers from their usual duties; and
destabilising  relationships between PCAs and
Indigenous and local communities.

The impacts occurring in PCAs near cities have been of
a different kind: a set of nine case studies of PCAs,
drawn together by Greg Moore and Jo Hopkins from
their network of urban experts, tells a distinctive story
for PCAs in or near major cities. Many such places
experienced a surge in demand from urban dwellers
who found there a refuge from the fear of the virus and
the lockdown measures that came with it. Some visitors
discovered nature for the first time; and some found it
hard to adapt their behaviour to the needs of the parks.
But most park managers were responsive and nimble,
engaged with public health officials, experienced new
levels of visitation, welcomed new visitors and
implemented innovative management practices.

Tourism has borne the brunt of the economic impact of
the pandemic: The way the pandemic has affected
tourism in PCAs, and what this means for PCAs, is
explored in greater detail in the article by Anna
Spenceley and her team. This paper documents
experience from eight country case studies, telling of the

PARKSJOURNAL.COM

dramatic and often devastating effect of the pandemic
on protected area tourism economies, especially those in
developing countries where international tourism
revenue had previously supported many jobs and
conservation operations in remote places of great
wildlife importance and scenic beauty.

Ranger services have been thrown into the frontline:
Rohit Singh and colleagues from the International
Ranger Federation describe the impact on the ranger
service, based on a global survey and two national
surveys, that tell a similar story but from the standpoint
of a group who have been in the frontline fighting the
pandemic. Some rangers lost their lives to the pandemic,
some lost their jobs, and many found their health and
their livelihoods had been put at risk. Many have had to
take on new roles as public health advocates or field
staff in their dealings with visitors and local people.
Rangers, too, report increased pressures on many PCAs
and the difficulty they have had in maintaining their
normal duties and good relations with local
communities living in or near park areas.

The pandemic has hit those who most depend on nature
and natural resources the hardest: nearly all the papers
report that local people living in and around PCAs have
been worst affected: in health terms, many have been
put at great personal risk as they often live far from life-
saving health services; employment and income
opportunities have gone; and sometimes incomers have
arrived or returned from cities to compete for the forest,
wildlife and fishery resources upon which the resident
communities depend. Gretchen Walters and her
colleagues describe the experience of Indigenous people
and local communities under the stress of the pandemic,
as collected through a novel form of survey using the
quantitative analysis of stories told by interviewees in
eight case studies. They found that the most resilient
societies in the face of the adverse impacts of the
pandemic were those that depended least on external
markets for their livelihoods, that were most
empowered in terms of their rights and where strong
social structures endured.

Necessity has been the mother of invention: the
unexpected and often immense challenge that the
pandemic has posed for PCAs, their staffs, and the
economies and the people that depend on them, has
meant that PCA employees, local communities and
businesses have often had to adapt to survive. Many
rangers have had to explore alternative ways of working,
delivering interpretative messages remotely for
example, and to take on a new role as advocates of
public health measures. Many PCAs have delivered
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innovative ways of engaging visitors, opening up to new
audiences and putting safety measures in place. Some
governments and agencies have tapped into or created
new sources of funding. Some tourist operators have
been able to develop new products, even when numbers
of visitors crashed. Some local communities have found
new sources of work or income. While much of this is of
a stop-gap nature designed to keep operations going
through the crisis, many lessons have been learnt which
can be applied when the pandemic recedes.

The pandemic has thrown into sharp relief many
problems that were already well known: several
articles point out that PCAs have long suffered from a
lack of resources and weak political support. To that
extent, the crisis has accentuated a pre-existing problem
in many places. That is why a ‘return to normal’ is not in
most cases the answer and recovery to the status quo
ante is not enough. If any good is to come out of this
disastrous experience, it would be a resolve to place
PCAs on a more resilient footing.

But it has also revealed the need that people have for
nature: the experience of COVID-19 has brought home
to people that we all depend on nature. That may be self
-evident in the case of Indigenous peoples and local
communities living alongside remote PCAs who depend
on natural resources to survive. But it is also true that
millions who live in cities have become more aware of
the natural world around them as lockdowns have
stilled the hubbub of urban life. As Dame Fiona
Reynolds put it: “If we ever questioned the dependence
of the human spirit on nature, fresh air and beauty the
coronavirus crisis has surely laid an end to it. This
global experience has shown that humanity needs
nature, a foundation upon which we can hope to build a
renewed respect for it.”

How did it happen?

A crisis of interconnected crises: The contents of this
issue point to a simple fact: People and nature are at a
crisis point. The word pandemic comes from the Greek
pan, or “all”, plus démos, “the people”. While the
impact of COVID-19 has been devastating, it takes place
as other kinds of pan-demics are also sweeping the
world: climate change, biodiversity loss and ecosystem
change on a massive scale. While many papers and
essays here speak to the biodiversity and ecosystem
crises (particularly Reaser, Tabor, and colleagues), this
issue of PARKS does not provide a lot of information on
climate change. This is not to understate its importance
but rather reflects the great many other topics we
needed to cover in this volume. Our essayists point out
again and again that all of these global crises are
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The COVID-19 pandemic gives us the opportunity—nay, requires
us—to reflect on our relationship to nature, and how it must be
improved dramatically at global and local scales if we are to avoid
future crises. Basin Pond, White Mountains National Forest, USA.
© Brent A. Mitchell

interconnected and the root cause is that our use and
abuse of nature has reached the Earth’s limits.

An economic system that is out of control: That overuse
is a symptom of an economic system that largely ignores
our place in the natural world. As Ashok Khosla puts it,
the pandemic “results from the lopsided value systems
and institutional arrangements that underlie our current
economic policies and practices”. The globalised,
exploitative economic model based on relentless
material growth and territorial expansion made the
COVID-19 pandemic inevitable. It is almost as if our
extraordinarily interconnected world was designed for
SARS-CoV-2: once it had spilled over to humans, the
global rapid transit system quickly expanded the
epidemic to pandemic proportions.

A burgeoning human population: The sheer mass of
humanity is felt in nearly every corner of the Earth, on
land, in the oceans and in the atmosphere. Consider that
it took over 200,000 years of human history for
the world’s population to reach 1 billion, and only 200
years more to reach 7 billion. There are currently 7.8
billion people on the Earth, projected to grow to 10.9
billion by the end of the century. Wildlife populations
are squeezed into shrinking fragments of habitat, in ever
closer proximity to humans, increasing the risk that
pathogens will spill over from wild animals to people. As
Mark Poznansky and Rich Roberts tell us, life scientists
have understood this for decades. Illegal wildlife trade,
estimated between US$ 10-20 billion per year, increases
the risk.



A neglected conservation system: Conserved areas can
provide protection, but they have been starved of
resources, are not always truly protected and too often
are treated as disposable. Rohit Singh and his
colleagues document how “The Thin Green Line” of
rangers is stretched to breaking point in many places.
Even more depressing, Rachel Golden Kroner and co-
authors document how the pandemic itself has been
used as a cover to rollback many protections. And yet,
as Yolanda Kakabadse reminds us, the COVID-19 crisis
could be “the perfect opportunity” to re-evaluate the
importance of PCAs and invest properly in programmes
that guarantee their integrity.

The paradox of our relationship to nature: Until
relatively recently, our species has lived as part of the
natural world. But the global tragedy of COVID-19 has
come about because much of humankind — as Mary
Robinson tells us — has begun to see itself as “outside of
nature”. The result is a paradox. The modern world has
become emotionally, economically and spiritually
separated from nature; yet the pandemic has arisen
precisely because of the close and often abusive
interactions that many people routinely have with it. We
have lost our respect for the natural world and, in doing
so, we have exposed ourselves to the dangers it can
harbour.

How can we avoid it happening again?

Use the power of the global community: Before the
SARS-CoV-2 epidemic burst onto the scene, 2020 was
planned to be a ‘Super Year for Nature’, in which major
new international targets to combat climate change and
biodiversity decline would be set. That work has been
delayed to 2021. This creates a unique opportunity to
address all these pandemics with new resolve and
commitment: a ‘Year of Green Recovery’. The case for
action is presented across this issue. It comes
powerfully from former heads of States, Mary Robinson
of Ireland and Juan Manuel Santos from Colombia. It
specifically figures too in our opening essay by the
GEF’s Carlos Manuel Rodriguez, in comments by
Elizabeth Maruma Mrema of the Convention on
Biological Diversity, and in the closing essay by TUCN’s
Bruno Oberle, with Kathy MacKinnon and Trevor
Sandwith.

Rethink economics: We have been humbled by COVID-
19. The experience requires us to develop new economic
systems that value nature properly and really “build
back better”, as described in papers led by Rachel
Golden Kroner (on a green recovery from the pandemic)
and Tracey Cumming (on building sustainable finance
for resilient protected and conserved areas).
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Listen to the science: Scientists estimate that there are at
least a half million viruses in wildlife populations with
the potential to spill over to humans. We do not know
how many would be likely to do so, under what
circumstances, and which might cause disease. But we
now know all too well that just one can be devastating.
Jamie Reaser and Gary Tabor with their colleagues
describe land-use induced spillover of pathogens from
one species to another and warn us that the next
pandemic is already in the making. To avoid a repeat of
COVID-19, natural areas must be kept intact and made
better connected, and degraded systems restored.

Listen to societies that retain deep cultural connections
to nature: While science can show us one way of getting
into a healthier balance with nature, Indigenous peoples
also have wisdom and knowledge to lead us to that
better path, says Josefa Carino Tauli, an Ibaloi-
Kankanaey Igorot youth. Gretchen Walters et al.
document some of the Indigenous experience with
COVID-19. As Juan Manuel Santos notes, Indigenous
peoples make up only 5 per cent of global population yet
manage more than a quarter of all land and protect
about 80 per cent of global biodiversity.

Listen to the next generation: Much of the work of
recovery will fall to future generations. Emily Bohobo
N’Dombaxe Dola says that she and other youth leaders
are ready to take up the challenge in 2021. The question
— she asks — is whether today’s world leaders are ready
too.

Listen to the voice inside us: Every one of us has work to
do. Gilles Boeuf frames the problem not as a war against
a virus, but against our own failings and irresponsibility
towards the planet. Richard Louv boils it all down to a
single existential threat with shared solutions, and sees
the possibility of a nature-rich future if people galvanise
the full powers of science, love and imaginative hope.
Freya Mathews recognises that this will be articulated
differently in different parts of the world, but all based
around the idea that maintaining a living Earth should
be part of our human purpose.

One day we will no longer need to wear a mask to
prevent the spread of SARS-CoV-2. As liberating as that
will feel, we must not replace the mask with blinkers and
repeat mistakes that will trigger future crises. A defining
characteristic of our species is our extraordinary ability
to learn and adapt — and all the papers here document
many lessons to be learned. But Homo sapiens is also
the only species capable of heedlessly causing its own
extinction. The pandemic is nature’s warning that we
have reached the limit of our planet’s capacity to absorb
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abuse. We must act on what we have learned. We must
adapt how we use the Earth, at scale, in fundamental
ways.

People the world over made huge sacrifices to help
contain the virus. Our science responded to COVID-19
by producing vaccines with record speed, a feat born of
great resolve. The pandemic showed us heroes — in
hospitals, emergency response, food supply lines and
other essential services — that have been pushed to the
limit of endurance. Once this immediate threat has
passed, can we apply the same courage, discipline and
commitment — socially, politically and economically —
to restore our balance with nature? Do we fully
comprehend the larger threat connecting all these
pandemics of human and planetary health? This is our
ultimate test; our last chance perhaps; a worldwide
reckoning. The question we must all ask ourselves is
this: Will we act? Either we will re-discover our place
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RESUMEN

Esta introduccion ofrece una vision general y comentarios sobre los articulos publicados en un ntimero especial de
PARKS dedicado a los efectos y las repercusiones del COVID-19 en las areas protegidas y conservadas del mundo.
Describe como 11 articulos revisados por pares y 14 ensayos han reunido los conocimientos y conclusiones de
numerosos expertos de todo el mundo, con el respaldo de varias encuestas de amplio alcance. La sintesis global
resultante de la experiencia responde algunas preguntas clave: ¢Por qué se produjo la pandemia? ¢Qué ha
significado para las areas protegidas y conservadas y para las personas que dependen de ellas? ¢Cuéles fueron los
motivos subyacentes del desastre al que ahora nos enfrentamos y como podemos evitar que se repita? Si bien
encomiamos el esfuerzo internacional para combatir la enfermedad, sugerimos que la humanidad debe dedicar
urgentemente el mayor esfuerzo posible a abordar las causas profundas de la pandemia —la fractura de la armonia
entre la naturaleza y la humanidad. Si no la reparamos, la humanidad se enfrentara a consecuencias atin peores que
esta pandemia.

RESUME

Cette introduction donne un apercu et des commentaires sur les articles dans un numéro spécial de PARKS qui est
consacré a l'impact et aux implications de la COVID-19 sur les aires protégées et conservées du monde. Nous
décrivons comment 11 articles revus par des pairs et 14 essais ont rassemblé les connaissances et les conclusions de
nombreux experts de toutes les régions du monde, appuyés par plusieurs enquétes de grande envergure. La synthese
globale de 'expérience qui en résulte répond a des questions clés: pourquoi la pandémie s'est-elle produite? qu’est-
ce que cela signifie pour les aires protégées et conservées, et les personnes qui en dépendent? quelles sont les raisons
sous-jacentes de la catastrophe a laquelle nous sommes aujourd’hui confrontés? et comment pouvons-nous éviter
que cela ne se reproduise? Nous saluons l'effort international de lutte contre la maladie, mais suggérons que
I'humanité doit de toute urgence consacrer autant d'effort a s'attaquer aux causes profondes de la pandémie - notre
relation fracturée avec la nature. Si nous ne la réparons pas, 'humanité devra faire face a des conséquences encore
pires que cette pandémie.
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ABSTRACT
The SARS-CoV-2 virus, which has so far caused 103 million cases of COVID-19 and 2,250,000 deaths, has a zoonotic
origin. The danger of new pandemics of a zoonotic origin is growing, partly because of poor land use management,
especially in the tropics. We could greatly reduce this threat by investing in nature conservation for a tiny fraction of
the cost of dealing with COVID-19. The Global Environment Facility supports and strongly advocates a green
economic recovery post-COVID, in the form of sustainable and nature-based development.

Carlos Manuel Rodriguez
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Perhaps at no time more than the present does the
phrase “May you live in interesting times” embody its
true meaning. We indeed find ourselves in a time of
great uncertainty and disorder as opposed to the peace
and tranquillity we all seek for ourselves, our families
and the planet.

The SARS-CoV-2 virus — which (by early February
2021) had led to more than 103 million cases of COVID-
19 and nearly 2,250,000 deaths worldwide, while
causing ongoing and extensive physical and economic
suffering for countless more people — appears to have
been transmitted from bats to humans in China. As is
the case with the SARS-CoV-2 virus, 75 per cent of all
emerging infectious diseases are zoonotic in origin.

Experts no longer consider the occurrence of infectious
diseases such as COVID-19 as unlikely, but rather as
more likely to occur with increasing frequency if the
negative way humans interact with nature does not
change dramatically. In fact, every year, two new viruses
are estimated to transfer from animals to humans.

Although changes in land-use practices have benefited
people through economic and social development, they
have had long-term negative impacts on human health
and the provision of ecosystem services. Critically, there
is increasing evidence that land-use change is a major
driver of emerging infectious diseases (EIDs). Previous
analyses demonstrate that over 30 per cent of EIDs
affecting people are causally linked to land-use change.
Deadly diseases such as HIV/AIDS, Ebola and Zika
virus all originated in altered landscapes.

10.2305/IUCN.CH.2021.PARKS-27-SICMR.en

While the outbreaks of much infectious disease may be
inevitable, the frequency, spread and damage they cause
can be controlled and reduced through the adoption of
biosecurity measures, sustainable agriculture, forest and
protected areas management, and sound land-use
planning — supported by the right institutional
frameworks that aim to maintain intact forest habitats
and limit the interface between fragmented forest
habitats and livestock, food production and human
settlements.

In addition to land conversion, the harvesting and
transport of rodents, bats and primates that are viral
reservoirs deliver potential zoonotic pathogens to
human population centres through the wild meat trade.
To reduce disease transmission of this type, we need to
expand wildlife trade monitoring programmes, and to
invest in efforts to end the wild meat trade by
identifying alternative sources of protein for local
communities.

Current evidence suggests that the highest risk of
zoonotic transmission occurs in moderately fragmented
habitats in tropical regions. Thus, ‘building back better’
must prioritise the conservation and sustainable use of
ecosystems that maintain large intact habitats in the
tropics as this will secure the direct and indirect
economic value of this globally important biodiversity
while reducing the risk of zoonotic spillover. Of course,
protected and conserved areas will make a critical
contribution to securing intact landscapes.

It is imperative that the biodiversity community should
make connections with public health experts, and
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encourage the public health community to emphasise
these linkages and help convey the importance of
maintaining healthy ecosystems and habitats to reduce
the risk of pandemics to a wider audience.

This approach will not only bring benefits for
biodiversity, but also critical climate change mitigation,
adaptation and land degradation benefits. The Global
Environment Facility (GEF) is uniquely positioned to
support countries, to work across sectors and
collaborate with global multilateral environmental
agreements to achieve these collective benefits for
nature and humanity.

A recent article in Science estimated that significantly
reducing the transmission of new diseases from tropical
forests would cost, globally, between US$ 22.2 and US$
30.7 billion each year. The COVID-19 pandemic will
likely end up costing between US$ 8.1 and US$ 15.8
trillion globally — 500 times more than these
preventative measurest2.

As we have often noted in the biodiversity community,
an ounce of prevention is worth a pound of cure. We
have yet another opportunity in the upcoming
Conference of the Parties to the Convention on
Biodiversity to convey this message globally. This
presents the GEF with a unique opportunity and
responsibility to help countries ‘build back better’ after
the COVID-19 crisis.

This crisis has highlighted to the world, in a way none of
our institutions alone ever could, the need to
understand and address the root causes of zoonotic
diseases in a holistic and urgent way.

Recognising the dire consequences — but also the
opportunities — of where we are today, governments,
business and civil society have started to make plans for
recovery from this crisis.

RESUMEN

In June 2020, the GEF released a set of immediate,
medium- and longer-term actions to help address the
current crisis and reduce the probability of new
environmental crises emerging. The response spans
measures to address wildlife trading, deforestation,
urban sprawl and other pressures on ecosystems that
increase the risk of zoonotic transmission.

The response also includes efforts to support a green
economic recovery consistent with sustainable and
nature-based development. These steps focus on the
acceleration of needed transformations to economic and
social systems to reduce their conflict with nature —
building on efforts already underway under the GEF-6
Integrated Approach Pilots and the GEF-7 Impact
Programs on: Food Systems, Land Use and Restoration;
Sustainable Cities; and Sustainable Forest Management.

The mandate of the GEF, combined with its global
vision and reach, places it in a unique position to work
with the community of nations to ensure that the
COVID-19 pandemic ceases to be a global threat and
becomes an opportunity for lasting change. While the
challenges are many, the current crisis can serve to reset
humanity’s relationship with the natural world by
embracing norms and practices that lead to a more
sustainable future for people and nature.

ENDNOTES
https://science.sciencemag.org/content/369/6502/379

’To estimate the total financial cost of COVID-19, researchers
included both the lost gross domestic product and the economic
and workforce cost of hundreds of thousands of deaths
worldwide.
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El virus SARS-CoV-2, que hasta ahora ha causado 103 millones de casos de COVID-19 y 2.250.000 muertes, tiene un
origen zoonodtico. El peligro de nuevas pandemias de origen zoonético es cada vez mayor, debido —en parte— a la
mala gestion del uso de la tierra, especialmente en los tropicos. Esta amenaza podria reducirse en gran medida
invirtiendo en la conservacién de la naturaleza por una pequenia fraccion del costo de hacer frente al COVID-19. El
Fondo para el Medio Ambiente Mundial aboga firmemente por una recuperacion econdémica verde pos-COVID, en
forma de desarrollo sostenible basado en la naturaleza.

RESUME

Le virus SRAS-CoV-2 qui jusqu'a présent a causé 103 millions de cas de COVID-19 et 2 250 000 déces, est d’origine
zoonotique. Le danger de nouvelles pandémies d'origine zoonotique risque d’augmenter, en partie a cause d'une
mauvaise gestion de l'utilisation des terres, en particulier sous les tropiques. Nous pourrions réduire
considérablement cette menace en investissant dans la conservation de la nature pour une infime fraction du cofit de
la gestion de la pandémie de COVID-19. Le Fonds pour I'’environnement mondial soutient et préconise fortement
une reprise économique verte apres COVID, sous la forme d’un développement durable et axé sur la nature.
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Diseases transmitted between animals and humans are known as zoonotic diseases. The direct and indirect drivers
that affect the emergence of zoonotic diseases are numerous and interacting, and their relative impact on the
emergence of new diseases differs geographically with natural, cultural, social and economic conditions. In this
article, we provide an overview of the concept, status and trends of zoonotic diseases. We focus on the direct drivers
with the greatest potential influence on zoonotic disease emergence and which thereby increase the risk of epidemics
and pandemics — land-use change, especially resulting from intensified agriculture and livestock production, the
trade in wildlife, and wild meat consumption. We also explore evidence accumulated over recent decades that
suggests that protected and conserved areas play a measurable and significant role in avoiding land-use change and
thus potentially have a role in reducing the exposure to new zoonotic emerging infectious diseases.

Key words: COVID-19, emerging infectious disease (EID), EID drivers, land-use, protected and conserved areas

INTRODUCTION

Zoonotic diseases are those diseases or infections that
can be transmitted between humans and wild and
domestic animals (Slingerbergh et al., 2004). They have
been linked to recent outbreaks that have threatened
global health and economies, including Ebola, Severe
Acute Respiratory Syndrome (SARS), Middle East
Respiratory Syndrome (MERS), and now Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2),
the virus causing COVID-19 (IPBES, 2020).

For years, scientists and policy actors have been
warning about the risk of emerging infectious diseases
(EIDs) and recommending how to avoid outbreaks
(Dobson & Carper, 1996; Morse et al., 2012). There is
evidence of an increasing rate of emergence of novel
EIDs. During the last century, on average two new
viruses per year spilled from their animal hosts into
human populations (Woolhouse et al., 2012). Zoonotic
diseases have been receiving increased attention as a
research topic, with overall rate of publications
increasing from between 1 to 3 per annum in 2006, to
more than 18 per annum in 2012, and more than 33 per

10.2305/IUCN.CH.2021.PARKS-27-SIMNF.en

annum in 2017 (White & Razgour, 2020), contributing
to a better understanding of pathogens, their hosts and
factors affecting disease emergence.

Zoonotic disease emergence is a complex process. A
combination of drivers provides conditions that allow
pathogens to expand and adapt to new niches. The
drivers are environmental, social, political and economic
forces operating at local, national, regional and global
levels (Institute of Medicine and National Research
Council, 2009). In this article, we focus on direct drivers
of zoonotic disease emergence, including land-use
change, wildlife trade and wild meat consumption, and
intensified livestock production.

ZOONOTIC DISEASES: STATUS, TRENDS AND
CORE CONCEPTS

Zoonotic diseases are particularly important, as 60 per
cent of the 1,407 human pathogen species are zoonotic
(Woolhouse & Gowtage-Sequeria, 2005), and of these,
72 per cent originated in wildlife (as opposed to
domestic animals) (Jones et al., 2008). Moreover, 75 per
cent of the 177 emerging or re-emerging pathogens (i.e.,
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agents of an infectious disease whose incidence is
increasing) are zoonotic (Woolhouse & Dye, 2001;
Taylor et al, 2001). These numbers may be
underestimates, since new human pathogens are still
being discovered at a rate of 3 to 4 species per year, with
most of them being viruses (Woolhouse & Antia, 2008).
These have caused most recent human pandemics and
represent a growing and significant threat to global
public health and the economy (Parrish et al., 2008;
Jones et al., 2008; Dobson et al., 2020).

Zoonosis may be viral, bacterial, parasitic or involve
unconventional agents, such as fungi and protozoans
(Cleaveland et al., 2001). However, the chance that a
zoonotic pathogen is associated with emerging and re-
emerging infectious diseases depends on the pathogen
group, being greatest for viruses and almost nil for
helminths (worm-like parasites) (Woolhouse &
Gowtage-Sequeria, 2005). Among viruses, RNA types
account for 37 per cent of all emerging and re-emerging
pathogens; they are also well represented among
emerging pathogens that have apparently entered
human populations only in the last few decades.
Examples are HIV and the group SARS-Coronavirus.
The rates of nucleotide substitution (.e., the
replacement of one nucleotide to another) are much
higher for this type of virus, so allowing rapid
adaptation and greatly increasing the chances of
successfully invading a new host population (Burke,
1998; Woolhouse et al., 2005).

Many of the diseases that exist today, such as influenza,
diphtheria or HIV/acquired immune deficiency
syndrome (AIDS), have a zoonotic origin (Diamond,
2002). Zoonoses fall into two categories: i) pathogens of
animal origin which rarely transmit to humans, but,
should it occur, human-to-human transmission will
maintain the infection cycle for some time — examples
include HIV, SARS-CoV-2, certain influenza A strains,
Ebola virus and SARS; and ii) pathogens of animal
origin in which direct or vector-mediated animal-to-
human transmission is the usual source of human
infection — examples include Lyssavirus infections, Zika
and Dengue virus, Hantavirus, yellow fever virus, Nipah
virus (Bengis et al., 2004).

Zoonotic pathogens exist in many different animal hosts
and there are many ways, both direct to indirect, in
which transmission to humans occurs (Webster et al.,
2017). Although the likelihood of transmission
occurring through vector-borne and aerosol droplets is
broadly similar (Loh et al., 2015), arboviruses (i.e.
viruses transmitted by arthropod vectors, mostly
mosquitoes) are less likely to generate pandemics than
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those transmitted directly as aerosols. Arboviruses are
partially constrained by having to pass sequentially
through two hosts in their life cycle, their insect vector
and then humans, or their reservoir host (Dobson,
2020). The ability of these viruses to expand their
geographic range is also limited by climate and their
dependence on suitable vectors. If a virus induces strong
immunity in humans, its rate of spread will be rapidly
curtailed, because uninfected vectors will have a harder
time locating infectious hosts (e.g., Ferguson et al.,
2016).

Generally, the infection of a human with a zoonotic
pathogen represents a dead-end host. This means that
most zoonotic pathogens are either not transmissible
(directly or indirectly) or only minimally transmissible
between humans (e.g., Rabies virus, Rift Valley fever
virus, the Borrelia bacteria causing Lyme disease).
Almost a quarter of all zoonotic pathogens are capable of
some person-to-person transmission but do not persist
without repeated reintroductions from a non-human
reservoir (e.g., E. coli O157, Trypanosoma brucei
rhodesiense). Less than 10 per cent spread exclusively
from person to person (e.g., Mycobacterium
tuberculosis and measles virus) or can do so once
successfully introduced from a nonhuman source (e.g.,
some strains of influenza A, Yersinia pestis, or SARS
coronavirus) (Woolhouse & Gowtage-Sequeria, 2005).

Therefore, even if a pathogen is capable of infecting and
causing disease in humans, most zoonotic pathogens are



not highly transmissible within human populations and
do not cause major epidemics. However, we currently
have no way of predicting whether a pathogen will
spillover from one host to another (e.g., species jump).
Despite being rare, these events have led to some of the
most devastating disease pandemics recorded,
including HIV/AIDS and COVID-19.

DRIVERS OF ZOONOTIC DISEASE EXPOSURE
Land-use change

Because land-use change increases peoples’ contact
with wildlife and their potential pathogens that may be
new to humans, it is believed to be the leading driver of
emerging zoonosis (Loh et al.,, 2015), and has been
linked to more than 30 per cent of new diseases
reported since 1960 (IPBES, 2020). There are many
direct and indirect drivers of land-use change, but very
often this sequence occurs: roads are first driven into
previously inaccessible natural areas, often to serve
extractive activities like logging or mining; these
facilitate more human incursions; and so lead to the
conversion of further natural areas for settlements and
subsistence and commercial agriculture. Land-use
change and fragmentation processes increase the

&
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amount of natural edge habitat and the interface
between wildlife and human-dominated areas. Edge
length shows a positive correlation with the rate of
contact between humans and wildlife, and consequent
pathogen sharing (see Faust et al., 2018). Models of
pathogen spillover from wildlife to domestic animals
and humans predict that the highest spillover rates
occur at intermediate levels of habitat conversion while
the spillovers that lead to the largest epidemics are
projected to occur less frequently at the extremes of
either intact ecosystems or complete loss of ecosystems
(Faust et al., 2018).

There are several well-documented examples of
pathogen transmission between wildlife and humans
linked with land-use change. An association has been
shown between Ebola virus outbreaks and deforestation
in Central and West Africa (e.g. ERM, 2015; Leendertz
et al., 2016; Rulli et al., 2017), with an estimated time
lag of two years between deforestation and outbreak
occurrence (Olivero et al., 2017). The fragmentation
process can stimulate the movement of wildlife into
human-modified landscapes, especially when food for
wild animals is no longer sufficient within the remaining

Deforestation in the Brazilian Amazon © Araquem Alcantara, WWF-Brasil
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natural habitat. In disturbed forest habitats, for
example, fruit bats are more likely to feed near human
settlements, an important factor in a number of
spillover events (Dobson et al., 2020). In Australia,
Hendra virus spillover from flying fox fruit bats to
domestic horses, and then to humans, has been
associated with diminished nectar flows due to habitat
loss or climate change; bats then switch to
anthropogenic food sources, including fruiting trees
planted in horse paddocks (Plowright et al., 2015).
Similarly, Nipah virus spillover in Malaysia from bats to
pigs, and eventually to humans, has been associated
with reduced forest habitat, which - together with
fruiting failure of forest trees during an El Nifio-related
drought - pushed flying foxes from natural habitats to
cultivated orchards and pig farms (Looi & Chua, 2007).
Similar mechanisms have been suggested for Ebola
outbreaks in Africa (Olivero et al., 2017). Although the
vast majority of emerging infectious diseases come from
wildlife, it is important to note that land-use change
does not affect only the dynamics of wild animals. Land
encroachment encourages the presence of domestic
pets, which can be potential hosts of infectious diseases,
within natural habitats. Dogs and cats, for example,
share major vector-borne infectious diseases with man,
such as rabies, leishmaniasis, Lyme disease and
rickettsiosis (Day, 2011).

Transmission of pathogens driven by land-use change
depends not only on increased contact between wildlife
and humans (and their livestock), but also on the
abundance of potentially infected wild hosts (Faust et
al., 2018; Dobson et al., 2020). When natural habitat is
transformed into agriculture, the available habitat is
reduced for many wild species, creating less diverse
wildlife communities. However, it can also increase the
abundance of vectors and hosts, which are able to adapt
to altered environments (Patz et al., 2004; Prist et al.,
2016; Gibb et al, 2020), potentially intensifying
transmission rates and the chance of spillover to
humans.

While birds are an important source of zoonotic
diseases (Boroomand & Faryabi, 2020), the majority
arise from mammals, with a particularly high
proportion reported for rodents, bats and primates
(Han et al., 2016; Olival et al., 2017; Johnson et al.,
2020): indeed, bats and primates are likely to share
many viruses with humans (Johnson et al., 2020). The
impact made by zoonoses from these mammal groups is
all the greater because they contain many different
species (Han et al.,, 2016; Johnson et al., 2020;
Mollentze & Streicker, 2020). Bats have been
implicated in many deadly emerging infectious viruses,
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including Ebola virus, SARS-CoV, MERS-CoV, Nipah
virus, Hendra viruses (Han et al., 2015), and now
probably SARS-CoV-2 (Platto et al., 2020; Zhou et al.,
2020). Bats have been shown to have a higher
proportion of zoonotic virus (Olival et al., 2017) than
any other mammals, possibly due to their intrinsic
social, biological and immunological features (Han et
al., 2015). The close evolutionary links between humans
and non-human primates may also contribute to a
greater risk of pathogen spillover from this group (Han
et al., 2016; Olival et al., 2017).

Tropical rainforests host a high diversity of rodents,
primates and bats, with a particularly impressive bat
richness in the Amazon (Jenkins et al., 2013). This
explains, in part, why tropical forests are among the
areas with the highest EID risk (once reporting effort is
taken into account) (Allen et al., 2017). Other reasons
include the current high rates of deforestation and
fragmentation, the resulting simplification of
ecosystems and proximity to expanding livestock
production. Tropical forest loss and fragmentation is on
the rise: approximately 70 per cent of remaining forest
is within 1 km of the forest’s edge, subject to the
degrading effects of fragmentation (Haddad et al.,
2015). It is no surprise, therefore, that land-use change
in the tropical forest is expected to drive more pandemic
emergence in the future (Loh et al., 2015; Murray &
Daszak, 2013; Faust et al., 2018).

Wildlife trade and wild meat consumption

Recent studies have found human—animal contact is a
key risk factor for zoonotic disease emergence. Human-—
animal contact occurs in natural settings, live animal
markets, wildlife farms and within the wildlife trade
(Daszak et al., 2020; Li et al., 2020). The danger of
spillover varies widely in such situations, though as yet
there is a lack of data on the scale of these risks.

The wildlife trade has expanded dramatically recently.
Although data are not fully available for domestic trade,
the international legal wildlife trade has increased 500
per cent in value since 2005, and 2,000 per cent since
the 1980s (UN Comtrade Database, 2020). It has been
estimated that one in five terrestrial vertebrates is
traded (Scheffers et al., 2019).

Wild meat complements and supports local diets and
livelihoods in many regions (Fa et al., 2009), especially
in some parts of the developing world. Wild meat often
provides income in regions where few alternatives exist
(Coad et al., 2019). Wild meat consumption in urban
areas may be less due to the ready availability of
alternative protein sources and more influenced by



cultural influences, such as people’s beliefs and social
norms (Morsello et al., 2015). The legal and illegal wild
meat trade feeds food markets and wider market
networks beyond national boundaries.

Wildlife farming is the captive breeding of traditionally
undomesticated animals to produce pets, food
resources, traditional medicine and materials like
leather, fur and fibre (Damania & Bulte, 2007; Tensen,
2016). It too has grown rapidly in recent decades
(Nijman, 2010). While wildlife farming in some
instances can reduce consumption of wild individuals,
alleviate poverty and improve welfare for farmers!, it
can have negative impacts on wild populationsz and
farms may function as spillover hotspots due to the
intense human—wildlife interactions (Koopmans et al.,
2004; Koopmans, 2020).

There is an urgent need to tackle live animal markets
and any wildlife trade that is poorly regulated,
particularly high risk trade. However, calls for complete
bans on all wildlife trade risk exacerbating poverty,
undermining human rights, damaging conservation
incentives and harming sustainable development (Roe
et al.,, 2020). A more nuanced call, endorsed by 380
experts from 63 countries, focused on the need to shut
down high-risk wildlife markets (with priority given to
those in high-density urban areas), scale up efforts to
combat wildlife trafficking and trade in high-risk taxa,
and strengthen efforts to reduce consumer demand for
high-risk wildlife productss.

Regulations are required for disease surveillance,
veterinary care, sanitary transport, hygienic market
conditions and control of the source of traded animals
(Bell, 2004; Daszak et al., 2020; Li et al.,, 2020).
Contact between humans and high-risk species, in
particular, should be more strictly regulated, and
accompanied by intensive disease surveillance (Betsem
et al., 2011). Village-based alternatives that prevent
communities from exposing themselves to potential
risks should be encouraged.

Intensification of livestock production

By concentrating large numbers of animals in very
small areas, livestock production intensifies human—
animal and human-wildlife-livestock interaction
(Chomel et al., 2007; Jones et al., 2013). This facilitates
pathogen spillover from wildlife to livestock and has
increased the likelihood that livestock become
intermediate hosts in which pathogens are
transmissible to humans (Jones et al., 2013).

Whereas the coevolution of hosts and pathogens in
intact ecosystems favours low  pathogenicity
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microorganisms, it is the opposite in intensive
production systems where low genetic diversity and
intense livestock management creates higher rates of
contact and a greater number of opportunities for
pathogens to transmit and amplify (Jones et al., 2013).
Increasingly extensive transportation networks, the sale
and transport of live animals, and the juxtaposition of
agriculture and recreation with wildlife also contribute
to the emergence and increasing virulence of zoonotic
pathogens. Many wildlife species have thrived in this
transitional landscape and have become reservoirs for
disease in livestock and humans (Jones et al., 2013).

The expansion of livestock and poultry production, the
greater size of farms and the increased number of
individual animals at each farm create greater potential
for transmission of pathogens to people (IPBES, 2020).
Examples of zoonotic pathogens that circulate in
livestock populations include the avian influenza viruses
H7N9g and H5N1, both of which are highly lethal
although with low transmission rates to humans;
numerous bacterial, viral and parasitic pathogens in
cattle, including the human coronavirus HCoV-OC43
(Cui et al.,, 2019); and several variants of swine flu
including HiN1, HiN2 and H3N2 (Maldonado et al.,
2006). The emergence of Middle Eastern Respiratory
Syndrome (MERS) in people may have been due to
transmission of a coronavirus of at origin (Yang et al.,
2014), but which recently became endemic in
domesticated camels (Elfadi et al., 2018), allowing
repeated transmission to people (Azhar et al., 2014).

Other drivers of spillover risk include recreation which
places people and high risk taxa in close proximity such
as recreational caving (in caves with bat roosts) and
some wildlife watching where humans come in relatively
close proximity to wildlife (e.g., Gorilla viewing). In
addition, actions that create unnatural concentrations of
wildlife such as supplemental feeding of cervids also
could potentially increase disease spread.

THE ROLE OF PROTECTED AND CONSERVED
AREAS

The approach to EIDs has been largely reactive, focusing
on pathogen control once it has already emerged from
wildlife (Childs & Gordon, 2009; Loh et al., 2015). A
more proactive approach is needed to prevent disease
emergencies (Dobson et al., 2020). Protected and
conserved areas (PCAs) can play an important role in
preventing future disease outbreaks by maintaining
ecosystem integrity (Dobson et al., 2020).

PCAs are diverse and are managed through a range of
governance types. PCAs include national parks and
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other protected areas, as well as other area-based
conservation systems, including Other Effective area-
based Conservation Measures, and Indigenous and
Community Conserved Areas. All have the potential to
play a measurable and significant role in avoiding land-
use change (Ricketts et al., 2010; Jusys, 2018; Soares-
Filho et al., 2010). In a global analysis, Joppa and Pfaff
(2010) found that protection reduces conversion of
natural land cover for 75 per cent of the countries
assessed. Even though there are important research
gaps that need to be addressed in order to fully
understand the overall health effects of PCAs (Terraube
et al., 2017), it is clear that PCAs can buffer against the
emergence of novel infectious diseases by reducing
rapid changes in host/reservoir abundance and
distribution, and limiting contact between humans,
livestock and wildlife (Kilpatrick et al., 2017; Terraube
et al., 2017; Terraube, 2019). Furthermore, PCAs offer
significant opportunities for EID monitoring and
surveillance: for example, in the Virunga National Park,
monthly health checks are performed on habituated
Mountain Gorillas4. In addition, PCAs can greatly
reduce poaching and thus reduce one aspect of high-risk
wildlife trade.

The main drivers of zoonotic diseases — rapid land-use
change, high-risk wildlife trade and encroachment into
natural areas — also threaten the ecological integrity of
many PCAs (Gibb et al., 2020; Guo et al., 2019). With a
rapidly accelerating human footprint and biodiversity in
fast decline (WWF, 2020), we can no longer take for
granted the role that PCAs have historically played in
regulating the dynamics of zoonotic diseases (Lafferty &
Wood, 2013).

The cost of preventing future spillover pandemics by
avoiding deforestation and regulating wildlife
trafficking (which can at least partially be done through
PCA establishment and implementation) is a minor
fraction of the vast economic and societal costs of
coping with a pandemic (Dobson et al., 2020).

There are many calls for PCAs to be better funded, more
equitably managed, protected, scaled up and
strengthened as part of post-COVID recovery plans
(Hockings et al., 2020). Not only would this reduce the
loss of biodiversity, help sequester carbon and support
livelihoods, but it would also diminish the risk of future
zoonotic diseases emerging. It would be an affordable
and sensible insurance policy against future pandemics.

CONCLUSION

The COVID-19 pandemic was not the first, nor will it be
the last, zoonotic disease to undermine economies and
take human lives. Indeed, scientists warn that this may
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just be the beginning of a new cycle of emerging
infectious diseases capable of gaining worldwide
traction. A growing body of scientific evidence is helping
us understand the complex interconnections between
the health of people, wildlife and our shared
environment. The most important drivers of emerging
infectious diseases, such as land-use change, high risk
wildlife trade and the intensification of livestock
production, are also among the most significant causes
of the destruction of nature.

There are many policy interventions we can take to
avoid the occurrence and spread of new zoonotic
diseases. Effectively and equitably managed PCAs will
be a crucial element. Put them in place and manage
them effectively, and we can reduce land-use change
and fragmentation of natural habitats, and thereby
reduce risks of EID spillovers, better control poaching,
and minimise the worst impacts of the unregulated
wildlife trade. Many of the priority actions that are
needed in respect of PCAs are set out in greater detail in
another paper in this special issue (Reaser et al., 2021).

Beyond that, PCAs will also protect us from the dangers
of climate change and support livelihoods and enhanced
well-being, income, clean water, clean air and green
spaces for everyone’s physical and mental health
(Hockings et al., 2020). The benefits of PCAs have never
been more clear, and the COVID-19 pandemic reminds
us of yet another reason to invest in their protection for
now and in the long term.

ENDNOTES

"https://www.cites.org/eng/prog/livelihoods
https://wwf.panda.org/discover/our_focus/wildlife_practice/
species_news/tiger_farming/

*https://preventpandemics.org/
*https://www.gorilladoctors.org/saving-lives/gorilla-health-
monitoring-and-interventions/

ACKNOWLEDGEMENTS

We thank Andrew P. Dobson for input on arbovirus
pandemic potential. Mariana M. Vale was funded by the
National Council for Scientific and Technological
Development (CNPq Grant no. 304309/2018-4) and the
Chagas Filho Foundation for Research Support of the
State of Rio de Janeiro (Grant no. E-26/202.647/2019);
she had the support of the National Institute for Science
and Technology in Ecology, Evolution and Biodiversity
Conservation (CNPq Grant no. 465610/2014-5 and
FAPEG Grant no. 201810267000023).

ABOUT THE AUTHORS

Mariana Napolitano Ferreira is Head of Science
(WWF-Brasil) and coordinator of the Protected and
Conserved Areas Community with WWF.



Margaret Kinnaird is Global Wildlife Practice Leader
at World Wildlife Fund International. Orcid: 0000-
0002-5189-2817

Wendy Elliott is Deputy Leader, Wildlife Practice at
WWEF International.

Rachel Golden Kroner is Environmental
Governance Fellow at Conservation International.
Orcid: 0000-0003-1844-3398

Paula Prist has a Ph.D. in Ecology from the University
of Sao Paulo and is a PAHO/WHO technical advisor.

Paula Valdujo is conservation specialist at WWF-
Brasil.

Mariana Vale is Associate Professor at the Federal
University of Rio de Janeiro and a researcher at the
Brazilian National Institute for Science and Technology.

REFERENCES

Allen, T., Murray, K.A., Zambrana-Torrelio, C., Morse, S.S.,
Rondinini, C., Di Marco, M., Breit, N., Olival, K.J. and Daszak
(2017). Global hotspots and correlates of emerging zoonotic
diseases. Nature Communications, 8(1): 1-10. DOI: 10.1038/
s41467-017-00923-8

Azhar, E.l., El-Kafrawy, S.A., Farraj, S.A., Hassan, A.M., Al-
Saeed, M.S., Hashem, AM. and Madani, T.A. (2014).
Evidence for camel-to-human transmission of MERS
coronavirus. New England Journal of Medicine, 370(26): 2499
-2505. DOI: 10.1056/NEJMoa1401505

Bell, D., Roberton, S. and Hunter, P. R. (2004). Animal origins of
SARS coronavirus: possible links with the international trade
in small carnivores. Philosophical Transactions of the Royal
Society of London. Series B: Biological Sciences, 359, 1107—
1114.

Bengis, R.G., Leighton, F.A., Fischer, J.R., Artois, M., Morner, T.
and Tate, C.M. (2004). The role of wildlife in emerging and re-
emerging zoonoses. Revue Scientifique et Technique-Office
International des Epizooties, 23(2): 497-512.

Betsem, E., Rua, R., Tortevoye, Froment, A. and Gessain, A.
(2011). Frequent and recent human acquisition of simian
foamy viruses through apes’ bites in central Africa. PLoS
Pathogens, 7(10): e1002306. DOI: 10.1371/
journal.ppat.1002306

Boroomand, Z. and Faryabi, S. (2020). Bird Zoonotic Diseases.
Journal of Zoonotic Diseases, 4(3): 20-33.

Burke, D.S. (1998). Evolvability of emerging viruses. In: A.M.
Nelson and C.R. Horsburgh (Eds) Pathology of emerging
infections 2, pp. 1-12. Washington: American Society for
Microbiology.

Childs, J.E. and Gordon, E.R. (2009). Surveillance and control of
zoonotic agents prior to disease detection in humans. Mount
Sinai  Journal of Medicine, 76: 421-428. https://
doi.org/10.1002/msj.20133

Chomel, B.B., Belotto, A. and Meslin, F.X. (2007). Wildlife, exotic
pets, and emerging zoonoses. Emerging Infectious
Diseases, 13(1): 6-11. DOI: 10.3201/eid1301.060480

PARKSJOURNAL.COM

Cleaveland, S., Laurenson, M.K. and Taylor, L.H. (2001). Diseases
of humans and their domestic mammals: pathogen
characteristics, host range and the risk of emergency.
Philosophical Transactions of the Royal. Society of London,
Series B, Biological Sciences, 356(1411): 991-999.

Coad, L., Fa, J., Abernethy, K., van Vliet, N., Santamaria, C.,
Wilkie, D., El Bizri, H., Ingram, D., Cawthorn, D. and Nasi, R.
(2019). Towards a sustainable, participatory and inclusive wild
meat sector. Bogor, Indonesia: CIFOR. DOI: 10.17528/
cifor/007046

Cui, J., Li, F. and Shi, Z.L. (2019). Origin and evolution of
pathogenic coronaviruses. Nature Reviews Microbiology, 17:
181-192. https://doi.org/10.1038/s41579-018-0118-9

Damania, R. and Bulte, E.H. (2007). The economics of wildlife
farming and endangered species conservation. Ecological
Economics, 62(3-4): 461-472. DOI: 10.1016/
j-ecolecon.2006.07.007

Daszak, P., Olival, K.J. and Li, H. (2020). A strategy to prevent
future epidemics similar to the 2019-nCoV outbreak. Biosafety
Health, 2: 6-8. DOI: 10.1016/j.bsheal.2020.01.003

Day, M.J. (2011). One health: the importance of companion animal
vector-borne diseases. Parasites Vectors, 4. 49. DOI:
10.1186/1756-3305-4-49

Diamond, J. (2002). Evolution, consequences and future of plant
and animal domestication. Nature, 418(6898): 700-707. DOI:
doi.org/10.1038/nature01019

Dobson, A.P. and Carper, E.R. (1996). Infectious diseases and
human population history. Bioscience, 46(2): 115-126. DOI:
10.2307/1312814.

Dobson, A.P., Pimm, S.L., Hannah, L., Kaufman, L., Ahumada,
J.A., Ando, A.W., Bernstein, A., Busch, J., Daszak, P.,
Engelmann, J., Kinnaird, M.F., Li, B.V., Loch-Temzelides, T.,
Lovejoy,T., Nowak, K., Roehrdanz: R. and Vale, M.M. (2020).
Ecology and economics for pandemic prevention. Science,
369(6502): 379-381. DOI: 10.1126/science.abc3189

Dobson, A.P. (2020) Complex Life Cycles. In ‘Unsolved Problems
in Ecology’, Ed A.P.Dobson, R.D.Holt & D. Tilman, Princeton
University Press

Elfadil, A.A., Ahmed, A.G., Abdalla, M.O., Gumaa, E., Osman,
O.H., Younis, A.E., Al-Hafufi, A.N., Saif, L.J., Zaki, A., Al-
Rumaihi, A. and Al-Harbi, N. (2018). Epidemiological study of
Middle East respiratory syndrome coronavirus infection in
dromedary camels in Saudi Arabia, April-May 2015. Revue
Scientifique et Technique de [I'Office Internationale des
Epizooties, 37(3): 985-997.

ERM (Environmental Resources Management) (2015). Ebola Virus
Disease and Forest Fragmentation in Africa: A Report by the
ERM Foundation and the Environmental Foundation for
Africa. London: The ERM Foundation. Available at: http:/
www.efasl.org/site/wp-content/uploads/2015/09/Ebola-Virus-
Disease-and-Forest-Fragmentation-in-Africa_Report.pdf

Fa, J.E., Wright, J.H., Funk, S.M., Marquez, A.L., Olivero, J.,
Farfan, M.A., Guio, F., Mayet, L., Malekani, D., Louzolo, C.H.
and Mwinyihali, R. (2019). Mapping the availability of
bushmeat  for  consumption in Central African
cities. Environmental Research Letters, 14(9): 094002. DOI:
10.1088/1748-9326/ab36fa

Faust, C.L., McCallum, H.l.,, Bloomfield, L.S., Gottdenker, N.L.,
Gillespie, T.R., Torney, C.J., Dobson, A.P. and Plowright, R.K.
(2018). Pathogen spillover during land conversion. Ecology
Letters, 21(4): 471-483. DOI: 10.1111/ele.12904

PARKS VOL 27 (Special Issue) MARCH 2021 | 21



Ferreira et al.

Ferguson, N.M., Cucunubd, Z.M., Dorigatti, |., Nedjati-Gilani, G.L.,
Donnelly, C.A., Basanez, M.G., Nouvellet, P. and Lessler, J.
(2016). Countering Zika in Latin America: Epidemic dynamics
are key and data gaps must be addressed. Science 353
(6297): 353-354. DOI: 10.1126/science.aag0219

Gibb, R., Redding, D.W., Chin, K.Q., Donnelly, C.A., Blackburn,
T.M., Newbold, T. and Jones, K.E. (2020). Zoonotic host
diversity increases in human-dominated
ecosystems. Nature, 584(7821): 398-402. DOI: 10.1038/
$41586-020-2562-8

Guo, F., Bonebrake, T.C. and Gibson, L. (2019). Land-use change
alters host and vector communities and may elevate disease
risk. EcoHealth, 16(4): 647-658. DOI: 10.1007/s10393-018-
1336-3

Haddad, N.M., Brudvig, L.A., Clobert, J., Davies, K.F., Gonzalez,
A., Holt, R.D., Lovejoy, T.E., Sexton, J.O., Austin, M.P.,
Collins, C.D. and Cook, W.M. (2015). Habitat fragmentation
and its lasting impact on Earth’s ecosystems. Science
Advances, 1(2): €1500052. DOI: 10.1126/sciadv.1500052

Han, B.A., Kramer, A.M. and Drake, J.M. (2016). Global patterns
of zoonotic disease in mammals. Trends in Parasitology, 32
(7): 565-577. DOI: 10.1016/j.pt.2016.04.007

Han, H.J., Wen, H.L., Zhou, C.M., Chen, F.F., Luo, L.M., Liu, J.W.
and Yu, X.J. (2015). Bats as reservoirs of severe emerging
infectious diseases. Virus Research, 205: 1-6. DOI: 10.1016/
j-virusres.2015.05.006

Hockings, M., Dudley, N., Elliott, W., Ferreira, M.N., Mackinnon,
K., Pasha, M.K.S., Phillips, A., Stolton, S., Woodley, S. et al.
(2020). Editorial essay: Covid-19 and protected and
conserved areas. PARKS, 26(1): 7-24. DOIl: 10.2305/
IUCN.CH.2020.PARKS-26-1MH.en

Institute of Medicine and National Research Council
(2009). Sustaining Global Surveillance and Response to
Emerging Zoonotic Diseases. Keusch, G.T., Pappaioanou,
M., Gonzalez, M.C., Scott, KA. and Tsai, P. (Eds).
Washington, DC: National Academies Press.. DOI:
10.17226/12625

IPBES (Intergovernmental Platform on Biodiversity and
Ecosystem Services) (2020). Workshop Report on
Biodiversity and Pandemics of the Intergovernmental Platform
on Biodiversity and Ecosystem Services. Daszak, P., das
Neves, C., Amuasi, J., Hayman, D., Kuiken, T., Roche, B.,
Zambrana-Torrelio, C., Buss, P., Dundarova, H., Feferholtz,
Y., Foldvari, G., Igbinosa, E., Junglen, S., Liu, Q., Suzan, G,
Uhart, M., Wannous, C., Woolaston, K., Mosig Reidl, P.,
O'Brien, K., Pascual, U., Stoett, P., Li, H. and Ngo, H.T.
(Eds). Bonn, Germany: IPBES Secretariat.. DOI:10.5281/
zenodo.4147318

Jenkins, C.N., Pimm, S.L. and Joppa, L.N. (2013). Global patterns
of terrestrial vertebrate diversity and
conservation. Proceedings of the National Academy of
Sciences, 110(28):  E2602-E2610. DOI:  10.1073/
pnas.1302251110

Johnson, C.K., Hitchens, P.L., Pandit, P.S., Rushmore, J., Evans,
T.S., Young, C.C. and Doyle, M.M. (2020). Global shifts in
mammalian population trends reveal key predictors of virus
spillover risk. Proceedings of the Royal Society B: Biological
Sciences, 287(1924): 20192736. DOI: 10.1098/
rspb.2019.2736

Jones, B.A., Grace, D., Kock, R., Alonso, S., Rushton, J., Said,
M.Y., McKeever, D., Mutua, F., Young, J., McDermott, J. and

PARKS VOL 27 (Special Issue) MARCH 2021 | 22

Pfeiffer, D.U.
agricultural

(2013). Zoonosis emergence linked to

intensification and environmental
change. Proceedings of the National Academy of
Sciences, 110(21): 8399-8404. DOI: 10.1073/
pnas.1208059110

Jones, K.E., Patel, N.G., Levy, M.A., Storeygard, A., Balk, D.,
Gittleman, J.L. and Daszak, P. (2008). Global trends in
emerging infectious diseases. Nature, 451(7181): 990-993.
DOI: 10.1038/nature06536

Joppa, L.N. and Pfaff, A. (2010). Global protected area
impacts. Proceedings of the Royal Society B: Biological
Sciences, 278(1712): 1633-1638. DOI: 10.1098/
rspb.2010.1713

Jusys, T. (2018). Changing patterns in deforestation avoidance by
different protection types in the Brazilian Amazon. PloS
One, 13(4): €0195900. DOI: 10.1371/journal.pone.0195900.

Kilpatrick, A.M., Salkeld, D.J., Titcomb, G. and Hahn, M.B. (2017).
Conservation of biodiversity as a strategy for improving
human health and well-being. Philosophical Transactions of
the Royal Society B: Biological Sciences, 372(1722):
20160131. DOI: 10.1098/rstb.2016.0131

Koopmans, M. (2020). SARS-CoV-2 and the human-animal
interface: outbreaks on mink farms. The Lancet Infectious
Diseases, 21(1), 18-19.

Koopmans, M., Wilbrink, B., Conyn, M.,Natrop, G., van der Nat, H.,
Vennema, H., van Steenbergen, J., Fouchier, R., Osterhaus,
A. and Bosman, A. (2004). Transmission of H7N7 avian
influenza A virus to human beings during a large outbreak in
commercial poultry farms in the Netherlands. The Lancet, 363
(9409), 587-593.

Lafferty, K.D. and Wood, C.L. (2013). It's a myth that protection
against disease is a strong and general service of biodiversity
conservation: Response to Ostfeld and Keesing. Conservation
Biology, 14: 722-728. DOI: 10.1016/j.tree.2013.06.012 T.

Leendertz, S.A.J., Gogarten, J.F., Dix, A., Calvignac-Spencer, S.
and Leendertz, F.H. (2016). Assessing the evidence
supporting fruit bats as the primary reservoirs for Ebola
viruses. EcoHealth, 13(1): 18-25. DOI: 10.1007/s10393-015-
1053-0

Li, Q., Guan, X., Wu, P., Wang, X., Zhou, L., Tong, Y., Ren, R,,
Leung, K.S., Lau, E.H., Wong, J.Y. and Xing, X. (2020). Early
transmission dynamics in Wuhan, China, of novel coronavirus
-infected pneumonia. New England Journal of Medicine, 382:
1199-1207. DOI: 10.1056/NEJM0a2001316

Loh, E.H., Zambrana-Torrelio, C., Olival, K.J., Bogich, T.L.,
Johnson, C.K., Mazet, J.A., Karesh, W. and Daszak, P.
(2015). Targeting transmission pathways for emerging
zoonotic disease surveillance and control. Vector-Borne and
Zoonotic  Diseases, 15(7):  432-437. DOI:10.1089/
vbz.2013.1563

Looi, L.M. and Chua, K.B. (2007). Lessons from the Nipah virus
outbreak in Malaysia. Malaysian Journal of Pathology, 29(2):
63-67.

Maldonado, J., Van Reeth, K., Riera, P., Sitja, M., Saubi, N.,
Espuna, E. and Artigas, C. (2006). Evidence of the concurrent
circulation of H1IN2, H1IN1 and H3N2 influenza A viruses in
densely populated pig areas in Spain. The Veterinary
Journal, 172(2): 377-381. DOI: 10.1016/j.tvjl.2005.04.014

Mollentze, N. and Streicker, D.G. (2020). Viral zoonotic risk is
homogenous among taxonomic orders of mammalian and
avian reservoir hosts. Proceedings of the National Academy



of  Sciences, 9423-9430. DOl 10.1073/
pnas.1919176117

Morse, S.S., Mazet, J.A., Woolhouse, M., Parrish, C.R., Carroll,
D., Karesh, W.B., Zambrana-Torrelio, C., Lipkin, W.l. and
Daszak, P. (2012). Prediction and prevention of the next
pandemic zoonosis. The Lancet, 380(9857): 1956-1965. DOI:
10.1016/S0140-6736(12)61684-5

Morsello, C., Yagie, B., Beltreschi, L., Van Vliet, N., Adams, C.,
Schor, T., Quiceno-Mesa, M.P. and Cruz, D. (2015). Cultural
attitudes are stronger predictors of bushmeat consumption
and preference than economic factors among urban
Amazonians from Brazil and Colombia. Ecology and
Society, 20(4): 21. DOI: 10.5751/ES-07771-200421

Murray, K.A. and Daszak, P. (2013). Human ecology in
pathogenic landscapes: two hypotheses on how land use
change drives viral emergence. Current Opinion in Virology, 3
(1): 79-83. DOI: 10.1016/j.coviro.2013.01.006

Nijman, V. (2010). An overview of international wildlife trade from
Southeast Asia. Biodiversity and Conservation, 19(4): 1101-
1114. DOI: 10.1007/s10531-009-9758-4

Olival, K.J., Hosseini, P.R., Zambrana-Torrelio, C., Ross, N.,
Bogich, T.L. and Daszak, P. (2017). Host and viral traits
predict zoonotic spillover from mammals. Nature, 546(7660):
646-650. DOI: 10.1038/nature22975

Olivero, J., Fa, J.E., Real, R., Marquez, A.L., Farfan, M.A,,
Vargas, J.M., Gaveau, D., Salim, M.A., Park, D., Suter, J. and
King, S. (2017). Recent loss of closed forests is associated
with Ebola virus disease outbreaks. Scientific Reports, 7(1): 1
-9. DOI: 10.1038/s41598-017-14727-9

Parrish, C.R., Holmes, E.C., Morens, D.M., Park, E.C., Burke,
D.S., Calisher, C.H., Laughlin, C.A., Saif, L.J. and Daszak, P.
(2008). Cross-species virus transmission and the emergence
of new epidemic diseases. Microbiology and Molecular
Biology Reviews, 72(3): 457-470. DOI: 10.1128/MMBR.00004
-08

Patz, J.A., Daszak, P., Tabor, G.M., Aguirre, A.A., Pearl, M.,
Epstein, J., Wolfe, N.D., Kilpatrick, A.M., Foufopoulos, J.,
Molyneux, D. and Bradley, D.J. (2004). Unhealthy
landscapes: policy recommendations on land use change and
infectious disease emergence. Environmental Health
Perspectives, 112(10): 1092-1098. DOI: 10.1289/ehp.6877

Platto, S., Zhou, J., Yanging, W., Huo, W. and Carafoli, E. (2020).
Biodiversity loss and COVID-19 pandemic: The role of bats in
the origin and the spreading of the disease. Biochemical and
Biophysical Research Communications (in press). DOI:
10.1016/j.bbrc.2020.10.028.

Plowright, R.K., Eby, P., Hudson, P.J., Smith, I.L., Westcott, D.,
Bryden, W.L., Middleton, D., Reid, P.A., McFarlane, R.A.,
Martin, G. and Tabor, G.M. (2015). Ecological dynamics of
emerging bat virus spillover. Proceedings of the Royal
Society B: Biological Sciences, 282(1798): 20142124. DOI:
10.1098/rspb.2014.2124

Prist, P.R., Uriarte, M., Tambosi, L.R., Prado, A., Pardini, R,
D’Andrea, P.S. and Metzger, J.P. (2016). Landscape,
environmental and social predictors of Hantavirus risk in Séao
Paulo, Brazil. PloS One, 11(10): e0163459. DOI: 10.1371/
journal.pone.0163459

Reaser, J.K., Tabor, G.M., Becker, D.J., Muruthi, P., Witt, A.,
Woodley, S.J., Ruiz-Aravena, M.,Patz, J.A et al. (2021) Land
use-induced spillover: priority actions for protected and

117(17):

PARKSJOURNAL.COM

conserved area managers. PARKS 27(Special Issue): 161-
178 DOI: 10.2305/IUCN.CH.2021.PARKS-27-SIJKR.en

Ricketts, T.H., Soares-Filho, B., da Fonseca, G.A., Nepstad, D.,
Pfaff, A., Petsonk, A., Anderson, A., Boucher, D., Cattaneo,
A., Conte, M. and Creighton, K. (2010). Indigenous lands,
protected areas, and slowing climate change. PLoS Biology, 8
(3): e1000331. DOI: 10.1371/journal.pbio.1000331

Roe, D., Dickman, A., Kock, R., Milner-Gulland, E.J. and Rihoy, E.
(2020). Beyond banning wildlife trade: COVID-19,
conservation and development. World Development, 136:
105121. DOI: 10.1016/j.worlddev.2020.105121.

Rulli, M.C., Santini, M., Hayman, D.T. and D’Odorico, P. (2017).
The nexus between forest fragmentation in Africa and Ebola
virus disease outbreaks. Scientific Reports, 7: 41613.
10.1038/srep41613

Scheffers, B.R., Oliveira, B.F., Lamb, |. and Edwards, D.P. (2019).
Global wildlife trade across the tree of life. Science, 366
(6461): 71-76. DOI: 10.1126/science.aav5327

Slingenbergh, J., Gilbert, M., Balogh, K.D. and Wint, W. (2004).
Ecological sources of zoonotic diseases. Revue Scientifique
et Technique-Office International des Epizooties, 23(2): 467-
484.

Soares-Filho, B., Moutinho, P., Nepstad, D., Anderson, A,
Rodrigues, H., Garcia, R., Dietzsch, L., Merry, F., Bowman,
M., Hissa, L. and Silvestrini, R. (2010). Role of Brazilian

Amazon protected areas in climate change
mitigation. Proceedings of the National Academy of
Sciences, 107(24): 10821-10826. DOl 10.1073/
pnas.0913048107

Taylor, L.H., Latham, S.M. and Woolhouse, M.E. (2001). Risk
factors for human disease emergence. Philosophical
Transactions of the Royal Society of London. Series B:
Biological Sciences, 356(1411): 983-989. DOI: 10.1098/
rstb.2001.0888

Tensen, L. (2016). Under what circumstances can wildlife farming
benefit species conservation? Global Ecology and
Conservation, 6: 286-298. DOI: 10.1016/j.gecco.2016.03.007

Terraube, J. (2019). Can protected areas mitigate Lyme disease
risk in Fennoscandia? EcoHealth, 16(2): 184-190. DOI:
10.1007/s10393-019-01408-4

Terraube, J., Fernandez-Llamazares, A. and Cabeza, M. (2017).
The role of protected areas in supporting human health: a call
to broaden the assessment of conservation
outcomes. Current Opinion in Environmental
Sustainability, 25: 50-58. DOI: 10.1016/j.cosust.2017.08.005

UN Comtrade Database. (2020). https://comtrade.un.org/.
Accessed on 9 November 2020.

Webster, J.P., Borlase, A. and Rudge, J.W. (2017). Who acquires
infection from whom and how? Disentangling multi-host and
multi-mode transmission dynamics in the ‘elimination’
era. Philosophical Transactions of the Royal Society B:
Biological Sciences, 372(1719): 20160091. DOI: 10.1098/
rstb.2016.0091

White, R.J. and Razgour, O. (2020). Emerging zoonotic diseases
originating in mammals: a systematic review of effects of
anthropogenic landJuse change. Mammal Review, 50: 336-
352. DOI: 10.1111/mam.12201

Woolhouse, M. and Antia, R. (2008). Emergence of new infectious
diseases. In: S.C. Stearns, and J.K. Koella, (Eds) Evolution in
Health and Disease, 2™ ed. Oxford: Oxford University Press.
pp. 215-228.

PARKS VOL 27 (Special Issue) MARCH 2021 | 23



Ferreira et al.

Woolhouse M.E.J. and Dye, C. (2001) Population biology of
emerging and re-emerging pathogens — preface. Philos.
Trans. R. Soc. Lond. Ser. B, 356: 981-982

Woolhouse, M., Scott, F., Hudson, Z., Howey, R. and Chase-
Topping, M. (2012). Human viruses: discovery and
emergence. Philosophical Transactions of the Royal Society
of London Series B Biological Sciences 367: 2864-2871. DOI:
10.1098/rstb.2011.0354

Woolhouse, M.E. and Gowtage-Sequeria, S. (2005). Host range

WWEF (2020). Living Planet Report 2020 - Bending the curve of
biodiversity loss. Almond, R.E.A., Grooten M. and Petersen,
T. (Eds). Gland, Switzerland: WWF. 161p. Available at:
https://www.zsl.org/sites/default/files/LPR%202020%20F ull%
20report.pdf

Yang, L., Wu, Z., Ren, X., Yang, F., Zhang, J., He, G., Dong, J.,
Sun, L., Zhu, Y., Zhang, S. and Jin, Q. (2014). MERS-related
betacoronavirus in Vespertilio superans bats,
China. Emerging Infectious Diseases, 20(7): 1260-1262. DOI:

and emerging and reemerging pathogens. Emerging
Infectious Diseases, 11(12): 1842-1847. DOIl: 10.3201/
eid1112.050997

Woolhouse, M.E., Haydon, D.T. and Antia, R. (2005). Emerging
pathogens: the epidemiology and evolution of species
jumps. Trends in Ecology & Evolution, 20(5): 238-244. DOI:
10.1016/j.tree.2005.02.009

10.3201/eid2007.140318

Zhou, H., Chen, X, Hu, T., Li, J., Song, H., Liu, Y., Wang, P., Liu,
D., Yang, J., Holmes, E.C., Hughes, A.C., Bi, Y. and Shi, W.
(2020). A novel bat coronavirus closely related to SARS-CoV-
2 contains natural insertions at the S1/S2 cleavage site of the
spike protein. Current Biology, 30(11): 2196-2203. DOI:
10.1016/j.cub.2020.05.023

RESUMEN

Las enfermedades que se transmiten entre animales y humanos se conocen como enfermedades zoonoticas. Los
generadores directos e indirectos que afectan la aparicion de las enfermedades zoondticas son numerosos e
interacttian entre si, y su impacto relativo en la aparicion de nuevas enfermedades difiere geograficamente en
funcion de las condiciones naturales, culturales, sociales y econémicas. En el presente articulo se ofrece un vistazo
general del concepto, la situacion y las tendencias de las enfermedades zoondticas. Nos centramos en los
generadores directos con el mayor potencial de influencia en la aparicién de enfermedades zoondticas y que, por lo
tanto, aumentan el riesgo de epidemias y pandemias: los cambios en el uso de la tierra, especialmente como
resultado de la intensificacion de la agricultura y la ganaderia, el comercio de animales salvajes y el consumo de
carne silvestre. También exploramos las pruebas acumuladas en los tltimos decenios que sugieren que las areas
protegidas y conservadas desempefan una funcién importante y cuantificable para evitar el cambio en el uso de la
tierra y, por lo tanto, pueden contribuir a reducir la exposicién a nuevas enfermedades infecciosas zoondticas.

RESUME

Les maladies transmises entre animaux et humains sont connues sous le nom de maladies zoonotiques. Les facteurs
directs et indirects qui affectent '’émergence des maladies zoonotiques sont nombreux et interagissent les uns avec
les autres. Leur impact relatif sur '’émergence de nouvelles maladies différe géographiquement selon les conditions
naturelles, culturelles, sociales et économiques. Dans cet article, nous présentons un récapitulatif du concept, de
Iétat actuel et des tendances des maladies zoonotiques. Nous visons les facteurs directs ayant la plus grande
influence potentielle sur I'émergence des maladies zoonotiques et qui augmentent ainsi le risque d'épidémies et de
pandémies, c’est-a-dire le changement d'affectation des terres résultant en particulier de l'intensification de
I'agriculture et de la production animale, le commerce des espéces sauvages, et la consommation de viande sauvage.
Nous explorons également les données accumulées au cours des derniéres décennies qui suggerent que les aires
protégées et conservées jouent un role mesurable et significatif pour éviter les changements d’utilisation des terres.
De cette maniere elles ont potentiellement un réle a jouer dans la réduction de I'exposition aux nouvelles maladies
infectieuses émergentes zoonotiques.
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ABSTRACT

In many industrialised societies, the COVID-19 pandemic has been painted as an unprecedented moment caused by
human abuse of nature. Responses to it have, in turn, temporarily slowed down human impacts upon nature. This
has led to a rallying cry against human encroachment into what are claimed to be pristine wildernesses. Reflecting
upon historic, archaeological and palaeoecological evidence relating to the impacts of past epidemics within a wider
historical timeframe from Africa and South America, we show that though COVID-19 is a novel disease, the
pandemic itself does not represent a novel event, since diseases brought by Europeans have previously decimated
the peoples living in these areas. The ‘pristine wilderness’ is a myth, which falsely held that these places had always
been empty of people, thus helping to legitimate the creation of protected areas, and their political control by both
colonial and national administrations. We therefore question the assumption behind what has been termed the
‘anthropause’ — that the supposed reduction in anthropogenic activities caused by the current pandemic presents a
new opportunity to study anthropogenic impacts on nature: numerous previous occasions exist where depopulation
resulted in anthropauses. Such responses to COVID-19 suggest further interdisciplinarity is needed in the field of
conservation, in spite of advances in this direction.

Key words: epidemics, pristine wildernesses, protected areas, history, archaeology, Africa, Brazilian Amazonia

“...the unhealthiest period in all African history was undoubtedly communities around the world. Epidemiologists’ such

between 1890 and 1930” (Hartwig & Patterson, 1978, p.4)

“The white man brought measles and many people

died” (Munduruku man in Melo & Villanueva, 2008, p.40)

DISEASES AND THE PRISTINE WILDERNESS
MYTH

“Surprise” is the title of a 2014 paper on emerging
infectious diseases that asks why predictable new
diseases, such as SARS, Ebola and HIV, catch us
unprepared (Stephen et al., 2015); and why recent
pandemics, such as the 1918 Influenza pandemic
(Saunders-Hastings & Krewski, 2016) or the HIV/AIDS
pandemic (Snowden, 2008) have been so quickly
forgotten in Western societies. Yet previous pandemics
are remembered in the oral histories of many local

10.2305/IUCN.CH.2021.PARKS-27-SIOH.en

as the current US Director of the National Institute of
Allergy and Infectious Diseases, Dr Anthony Fauci (in
Morens et al., 2004) have also long warned of such a
possibility.

While the development of new infectious diseases into
pandemics is not novel, a publication often cited' by
ecologists that numbers “335 emerging infectious
disease (EID) ‘events’... between 1940 and 2004” has
encouraged a belief that the number of EID events is
escalating (Jones et al., 2008; Kilpatrick et al., 2017).
But this dataset lacks historical depth, since the period it
looks at excludes the consideration of the global spread
of infectious diseases caused by empire building (e.g.
Curtin, 1998; Hartwig & Patterson, 1978), the influenza
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outbreak of 1918 (Patterson, 1979, 1986) and other
pandemics that took place in the past (e.g. sleeping
sickness — 1915-1926, cholera pandemics — 1817-1923,
influenza pandemics — 19th century, bubonic plague
pandemics — 6th to 20th century (see infographics in
LePan, 2020; Byrne, 2008; Cunningham, 2008)). With
greater historical context, it becomes harder to justify
the claim by both media and some scientists that the
emergence of new diseases and their impacts on “the
environment and wildlife is a novel and understudied
topic” (Manenti et al.,, 2020, p.2). This is best
exemplified in a recent publication by WWF that uses
the Jones et al. 60-year dataset to state that “over the
last century, there has been an alarming increase in the
number and frequency of new zoonotic disease
outbreaks. The frequency of zoonotic disease outbreaks
caused by a spillover of pathogens from animal hosts to
people may have more than tripled in the last
decade” (WWF, 2020, p.10), arguing that this “increase
in zoonotic outbreaks is a symptom of a broken
relationship between humans and nature, and is likely
to worsen” (WWF, 2020, p.11), whereby the
“devastating health impacts of recent pandemics
including COVID-19 are a stark illustration of the
human costs of the encroachment on nature” (WWF,
2020, p.24).

The idea that land use change constitutes a broken
relationship with nature, which is driving infectious
diseases, is evident too in the claim that the number of
“published peer reviewed articles on land use change
and diseases from the 1970s to the present increased
markedly in the last decade” (Gottdenker et al., 2014).
Land use change follows from the encroachment of
“human activities (logging, mining, agricultural
expansion, etc.) into wild areas and forests [...] and the
commodification of wild animals (and natural resources
in general) and an expanding demand and market for
wild meat and live wild animals” (Volpato et al., 2020,
p-1). Alarm at the speed and widespread nature of land
use change — especially in tropical countries — is a key
reason why conservationists and others argue for a
more environmentally friendly world once the COVID-
19 pandemic is over (Gatti, 2020; Khoury, 2020), and
for a “transition to more sustainable
societies” (Stegeman et al., 2020, p.1).

While few would argue against a more environmentally-
friendly world, the discourse of a broken relationship is
misleading, unless it acknowledges that the impacts
upon the environment wielded by capitalist interests
and industrial societies are very different to those of
Indigenous peoples and traditional and local
communities who depend directly upon these
landscapes for their livelihoods and who may be
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negatively impacted by industrial and capitalist forces as
they often live at these frontiers of encroachment. There
is indeed a vast corpus of interdisciplinary literature,
including historical ecological approaches (see Szabd &
Hédl, 2011), which shows how the presence of
Indigenous peoples and traditional and local
communities is not necessarily antagonistic to nature; in
fact, it can have an environmentally beneficial impact on
landscapes through certain kinds of management and
plant domestication.

It would be unfortunate if this discourse (Schultz, 2011;
Volpato et al., 2020) were to reinforce myths of pristine
landscapes and Eden-like wildernesses (Adams &
McShane, 1996; Denevan, 1992; Neumann, 2002) —
tabula rasas (Aristotle, 2016, pp.60—61, gloss 430a;
Duschinsky, 2012) untouched by human hands. In fact,
many ecologists and conservationists have accepted that
in most cases the pristine wilderness is just that: a myth.
The “concept of ‘pristine’ forest is hardly appropriate in
an era of pervasive anthropogenic change” (Ghazoul et
al., 2015, p.623). As conservation has been transformed
into an interdisciplinary subject, such a view of nature in
a primordial state has been shown to be untenable2. Of
course, the coming of the Anthropocene epoch (Chua &
Fair, 2019) and its impacts on the environment (Malhi
et al., 2014) constitute a crisis without precedent. But
the cause of this does not lie with those people who live
in these encroachment frontiers (Rudiak-Gould, 2015).

While ‘pristine wilderness’ is a term employed for
popular use, similar thinking underpins the more
scientific terms like intact, old growth, undisturbed and
primary forest. These terms are defined by ecological
theories and data (for example Ahlstrom et al., 2020;
Hubau et al., 2019; Lopez-Gonzalez et al., 2012) rather
than historical, archaeological or even anthropological
data. For example, Bauters et al. use ecological theory
and old growth forest to date anthropogenic activity for
site selection in the Democratic Republic of Congo by
using the “expert judgment of local foresters” to age
“different stages of forest development” (Bauters et al.,
2019, p.2). Meanwhile Poulsen defines “Primary, or old
growth, forest [...] as having no recent obvious signs of
disturbance” (Poulsen et al., 2020, p.5). Though these
terms may be accurate for their specific uses, the
employment of ecological methods and data alone, or
the direct observation of current human disturbance to
determine past anthropogenic activity, are poor
substitutes  for  archaeological, historical and
anthropological methods and evidence.

The introduction of the concept of the anthropause
(Rutz et al., 2020) builds upon this historical
disconnection by suggesting that the events following



the current pandemic are, in some way, novel: that
diseases such as COVID-19 bring about “an unusual
decrease in human activity associated with partial and
total lockdowns” (Silva-Rodriguez et al., 2020, p.1)
allowing many animal species to enjoy “the newly
afforded peace and quiet” (Rutz et al., 2020, p.1156).
While this decrease in human activity may be true in
some places, it is not universal (Walters et al., 2021). A
now common saying in the Brazilian Amazon is that
“Deforesters don’t do lockdown”, because loggers,
wildcat goldminers and landgrabbers have intensified
the invasions of protected areas at a time when
monitoring operations have been suspended, with
officials and communities unable to do any monitoring.
Similar events have also occurred in various African
countries, while the second 2020 lockdown in France
does not apply to hunters.

PLACING ENVIRONMENTAL ENCROACHMENT
AND DISEASE OUTBREAKS INTO HISTORICAL
CONTEXT

Historians have long recognised the links between
humans transitioning, or encroaching, into new
environments and the subsequent emergence of
diseases (e.g. McNeill, 1976; Morris, 2011). However,
the results of past collaborative work between
historians, ecologists and epidemiologists are
insufficiently used because they are in books or older
articles: today many scientists are disconnected from
their own disciplines’ histories, since they prefer to use
“new techniques of extracting literature through
electronic = means  which filters out older
material” (Reiners & Lockwood in Spinage, 2012, p.vi).

When hominid species left the forest and entered the
savannas (ca. 2 million years ago), they encountered
new tick and mosquito species and their associated
diseases. The emergence of tuberculosis arose from an
“assemblage of effects” (Herschel, 1831, p.166), which
included the consumption of novel food sources and the
increase in smoke-induced lung damage that arose from
the social interaction of gathering around the fire (fire
was mastered 300,000 — 400,000 years ago) (Chisholm
et al., 2016, p.9053). When agriculturalists in the Fertile
Crescent created permanent settlements (5,000 -
10,000 years ago), they made homes for scavengers and
their diseases. When people domesticated wolves and
other animals in the Old World, they brought novel
diseases into their houses (Penakalapati et al., 2017)
and into their meals. During the 50,000 — 100,000
years of global migrations and bridging of continental
barriers, the movements of Homo sapiens have been
accompanied by epidemics and pandemics (McMichael,
2004). All of these events would have had novel impacts
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on “the environment and wildlife” (Manenti et al., 2020,
p-2) both during the transition into new environments
and after the emergence of the associated disease.

For conservationists, restricting our historical and
environmental exploration of novel diseases to the last
century3 not only limits understanding of ecosystems
and of conservation, but also restricts our ability to
generate “effective conservation policy” (Young et al.,
2017, p. 3). In its correct historical context, Rutz’s call
for the international research community to “use these
extraordinary circumstances to gain unprecedented
mechanistic insight into how human activity affects
wildlife” (Silva-Rodriguez et al.,, 2020, p.1) is
problematic, as it entails untangling the current effects
of reduced human movement from previous historic
“extraordinary circumstances”, besides other mitigating
factors4.

Below we present data to suggest an alternative
hypothesis. First, we summarise how the introduction of
Rinderpest disease in Africa led to the creation of
important protected areas in eastern Africa, something
documented by an interdisciplinary team including
ecologists in the Serengeti. We then document two
historical cases of encounters of Europeans with
Africans and with South Americans that led to the
introduction of novel diseases for local populations
which decimated Indigenous peoples, traditional
communities and local communities who once lived in
what are now protected areas in Gabon and Brazil. The
former concerns relatively recent history from the
1800s, and the latter dates to the start of the first
European expeditions to the Amazon in the 1500s. We
show the connections between these processes and the
subsequent construction of pristine wilderness myths,
especially during the colonial era; and contend that
these have become part of the way many erroneously
understand the ecology and landscapes in these areas
today (Fairhead & Leach, 1996; Walters et al., 2019).

THE 1887-1900 RINDERPEST PLAGUE AND THE
CREATION OF PROTECTED AREAS IN EASTERN
AND SOUTHERN AFRICA

Through popular wildlife documentaries, safaris and
other Africa-oriented environmental education across
the world, a myth has been formed that some African
national parks have been created to protect the
remaining bush that is still “teeming with wildebeest
and elephants, lions and zebras” (Pearce, 2000), while
elsewhere this “African Eden” (Adams & MecShane,
1996, pp. 5—6) has largely disappeared because of
human activity. Though this myth has been discredited
by many Africanist scholars, conservationists and
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Wildebeest, Serengeti National Park, Tanzania © Marc Hockings

ecologists (Brockington, 2002; Homewood, 2008), it is
worth summarising why this discourse is only a part of
the story. Many renowned African National Parks,
including the Serengeti (Sinclair et al., 2015), Maasai
Mara, Ngorongoro, Tarangire, Tsavo, Selous, Kafue,
Ruaha, Okavango, Luangwa and Kruger, result from a
history of disease that led to the disappearance of
people, their livestock and other anthropogenic
activities, including fire, from these landscapes in the
late 1800s.

Rinderpest, a viral disease of ruminants, originated
when the British imported cattle into Egypt from India
in 1868 (Spinage, 2012, p.1057) and later Eritrea (Ford,
1971, p. 138; Rowe & Hgdnebg, 1994, p. 155). Despite
various unsuccessful colonial attempts to stop its
dissemination, including quarantine and culling
(Katzung Hokanson, 2019), the disease spread further
(Marquardt, 2007). With a mortality rate of 9o per cent,
cattle herds across the continent were devastated
(Reader, 1998). It also impacted ruminant wildlife
including Eland, Bongo, Wildebeest, Buffalo, Warthogs
and Giraffes (Sinclair & Arcese, 1995, p.488; Sinclair et
al., 2015, p.17).

Whenever Rinderpest struck, pastoral and other
farming livelihoods reliant on draught animals (e.g. for
waterwheels, plough and transport) stopped. Weakened
human populations were more vulnerable to famine, to
other diseases such as smallpox, typhus, cholera and
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trypanosomiasis, and to natural disasters like locust
plagues (Ford, 1971, p.141; Kjekshus, 1996, pp.126—132).
Human populations were devastated and their
subsistence activities, like cultivation, burning, hunting
and raising cattle, were abandoned (Ford, 1971, p.196;
Sinclair et al., 2015, p.16).

Once grazing pressure of livestock and other herbivores
was removed, trees became established (Sinclair et al.,
2015, Chapter 3). Thus landscapes once described by
colonial and pre-colonial explorers and hunters as
savanna grasslands (Onselen, 1972; Sinclair & Arcese,
1995, Chapters 4 and 23; Brockington, 2002, p.29)
became dense thickets and woodlands. In turn, these
thickets allowed the establishment of Tsetse fly
(Glossina), carrying trypanosomiasis (Trypanosoma), a
flagellated protozoic parasitic disease that kills cattle
and causes fatal sleeping sickness in humans (Ford,
1971). This Tsetse fly-infested thicket discouraged the
return of people and their livestock, but allowed
populations of certain wild animal species to explode
(Spinage, 2012, p.1092).

Till the mid-20th century, a vicious cycle of disease
recurred in places such as the Serengeti, where Tsetse
“flies multiplied, further lowering both human and
cattle populations, leading to more habitat for Tsetse,
and so on” (Adams & McShane, 1996, p. 49). Colonial
administrators who had, since the 1890s, been creating
game reserves in which colonial elites could hunt,



viewed these areas as pristine woodlands where many
new reserves could be created. Later they became the
protected areas of today (Pearce, 2000; Sinclair et al.,
2015, Chapters 8 and 17).

In the 1940s and 1950s, colonial administrations started
the first insecticide programmes against the Tsetse fly
and cattle vaccination programmes against Rinderpest.
As wildlife does not act as a long-term reservoir of
Rinderpest, the vaccination of cattle brought about
another explosion in wildlife populations (Sinclair &
Norton-Griffiths, 1979, Chapter 4; Sinclair & Arcese,
1995, Chapters 4 and 23) and, at the same time, the
return of pastoralists who felt it was safe to graze their
livestock in these areas, setting up conflicts between
pastoralists and conservationists (Brockington, 2002;
Homewood et al., 2009; Sinclair et al., 2015, Chapters
4, 8, 16 and 17). These conflicts continue today,
especially when this disease history is forgotten, helping
to discredit historical land use and land claims
(Bluwstein, 2019).

This brief history, which historians have written about
in detail (Marquardt, 2007), shows how a late 1800s
pandemic created the colonial mind-set of pristine
wildernesses, which were then established as protected
areas in eastern and southern Africa. Taking the
Serengeti as an example, collaboration between
ecologists, conservationists, historians and social
scientists (see the volumes edited by Sinclair from: 1979
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to 2015) has shown how this savanna landscape is at
disequilibrium (Behnke et al., 1993). A landscape that is
not based on a simple succession/climax theory upon
which a carrying capacity for livestock can be
determined, but rather a highly dynamic system that
reflects the complexities of climate variability. This
understanding has improved its conservation (Adams &
McShane, 1996).

PAST EPIDEMICS, FAMINE AND COLONISATION:
CREATING THE MYTH OF GABON'’S EDEN

Waka National Park (107,000 ha.) is a mountainous
park located in central Gabon, straddling the du Chaillu
Massif (Map 1). It was created in 2002 in recognition of
its rich culture, being the home of the Babongo
Indigenous people (however see Hymas, 2015, Chapter
4 for how the Bantu speaking population fit into this
rich culture), as well as endangered species such as
Chimpanzees (Pan troglodytes), Gorillas (Gorilla
gorilla) and Elephants (Loxodonta cyclotis). To its
north lies the better-known Lopé National Park, which
became a mixed UNESCO World Heritage site in 2007.

Within these parks, and in Gabon in general, disease-
related human depopulation has a long history. The
disappearance of iron workers between 1,400 and 800
BP from Lopé suggests that it was devoid of people for a
600-year period probably due to an epidemic (see
Oslisly in Weber et al., 2001, pp.112—113; Spinage, 2012,
p-1194). From the mid-1800s, the scramble for natural
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Map 1. Gabon - Old trade routes, villages and Société Commerciale, Industrielle et Agricole du Haut-Ogooué (SHO)
trading posts in 1928, with the addition of the current Waka and Lopé National Park boundaries (in red), old SHO

trading posts (in blue). Adapted from Mariol (1928)
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resources to trade with Europeans and the
accompanying trade routes (see trade route map of
Mariol, 1928), displacements, migration and forced
labour intensified the spread of diseases (Sautter, 1966,
p-625; Hartwig & Patterson, 1978, p.12; Hymas, 2015,
Chapter 3). Resulting population density maps show
empty areas (Sautter, 1966, p.969) as entire villages
disappeared, which were then claimed by forest.

Multiple outbreaks of diseases and famine occurred in
colonial Gabon from 1910 to the 1930s. During this
period, colonial administrators described seeing bodies
and skeletons along well-established trade routes
(Sautter, 1966, pp.860—861; Coquery-Vidrovitch, 1985,
pp-54—56; Gray, 2002, p.158). The best known of the
outbreaks was the 1918 Influenza pandemic, when it is
estimated that half the population died (Patterson,
1975, 1979; Debusman, 1993; Rich, 2007)s5, even though
“severe [maritime] quarantine measures [which] had
prevented the entrance of the flu into Gabon” had been
established (Headrick, 1994, p. 173; see also Patterson,
1981, p. 407). This depopulation was reflected by a
French forester who wrote in 1918:

[d]ans toute la partie exploitable de la forét du Gabon il
devient de plus en plus rare de rencontrer des villages en
plein forét. La maladie du sommeil, l'alcoolisme, les
maladies vénériennes ont fait disparaitre une grande
partie de la population et le reste, décimé, s’est rapproché
petit a petit des points d’ou il était facile d’aller aux
factoreries européennes® (Quillard in Chailley & Zolla,
1920, p.645).

The Tkobey area, which is a corridor between Lopé
National Park and Waka National Park (Map 1) off the
main trade routes, was not spared. From the late 1890s
until the early 1900s, this area was part of a commercial
concession belonging to Société Commerciale,
Industrielle et Agricole du Haut-Ogooué (SHO)
(Coquery-Vidrovitch, 2001, p.380). In 1907 one of the
first colonial French commercial agents for the SHO,
Monsieur Quéru, set up trading posts in the middle
reaches of the Tkoy and Tkobey Rivers (Coquery-
Vidrovitch, 2001, p.381). Via a network of caravan
routes, he organised the buying and transport of rubber,
ivory, raffia and palm kernels (Barnes, 1992, p.25;
Coquery-Vidrovitch, 2001, pp.381—383; Gray, 2002,
p-172). Later, new roads and caravan routes linked the
trading posts at Sindara to the SHO trading posts and
villages (Gray, 2002, pp.172—177). By 1928, the whole of
the Ikobey area was criss-crossed with trading routes.

The trade activity of Europeans in the Ikobey region

brought people in remote areas into contact with novel
coastal diseases (Hartwig & Patterson, 1978, pp.9—10;
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Headrick, 1994, p.42). The road building, carried out
through a regroupement policy that relocated villages
next to roads to provide forced labour, exacerbated the
spread of various diseases, as did bringing porters and
workers from greater distances. People fled the area as
famine and disease spread. During the 1918 Influenza
pandemic there was a 16.6 per cent mortality rate in the
principal trading post of Sindara (Bruel, 1935, p.338).

By the 1930s, when the SHO lost the concession and was
split up, the Tkobey area was completely depopulated,
becoming a “dead zone” (Gray, 2002, p.160; Hymas,
2015, Chapter 4) which people feared was cursed
(Choubert, 1954, p.37; Gray, 2002). For around thirty
years, it was devoid of human presence, resulting in the
growth of Okoumé (Aucoumea klaineana) trees and an
increase in wild animal populations that had previously
been hunted either for food or trade (Hymas, 2015,
p-139). The network of trails and SHO trading posts fell
into a state of disrepair and then disappeared altogether
(Hymas, 2015).

With Gabon’s independence from France in 1960,
people started to return to the outskirts of the “dead
zone”. A timber company was granted a 100,000 ha
concession (Gomez-Jordana, 1971), which attracted
people fleeing regroupement and others seeking
employment in the Société 'Okoumé de la N’gounié (La
SONG). Only with the arrival of this company did the
“dead zone” close completely. Local communities, still
present in the area, found forest everywhere, some
recalling that: “ici c’est la forét tout ca c’était la forét,
Nyoe I et Nyoe II c’est la SONG qui a ouvert ¢a” and “il
n’y avait pas des vieux villages”” (Hymas, 2015, p.144).

This reforestation later made the area — presented at the
time by the National Geographic Society as an African
Eden (Quammen, 2003) — attractive both to timber
companies (interested in larger timber trees) and
conservationists, who created national parks for their
biodiversity. The historical literature and oral histories
presented here show that this so-called Eden was the
product of earlier disease outbreaks linked to
colonisation, when diseases spread from populated
areas into rural areas.

The cycle of disease/depopulation/forest regeneration
described for Ikobey is not the first nor the last of its
kind. Before the arrival of the Europeans at the start of
the 20th century, the area had already gone through at
least one similar cycle in the 1840-1880s, due to war
(Hymas, 2015, pp.124—125). From 2000, another cycle
has started with people migrating out of the forest to



roadside and urban areas (Hymas, 2015, pp.139—143).
Once again, depopulation of the landscape around
Ikobey is underway (Photo 1).

COLONISATION, EPIDEMICS AND THE PRISTINE

MYTH IN BRAZILIAN AMAZONIA

In contrast to the above examples, where epidemics led
to the full (if temporary) abandonment of areas, in the
Brazilian Amazon different lines of evidence show that
forests have been continuously occupied and managed
for millennia by Indigenous peoples and, from the
eighteenth century, traditional communities — such as
formerly enslaved Afrobrazilians who fled captivity in
plantations, and rubber tappers who came from the
country’s northeast from the late 1800s (Photo 2). In
this section we explore how the demographic collapses
that occurred, largely as a result of epidemics that
ensued from the European invasion of the Americas, fed
into the creation of the Pristine myth (Denevan, 1992) —
the idea that the region was uninhabited until European
arrival. This in turn was fundamental in shaping
policies for the region, including the creation of strict-
protection conservation units®. We focus here upon the
establishment of the Amazonia National Park (Map 2),

PARKSJOURNAL.COM

N St

Photo 1. Forest taking over village site and logging camp that were

abandoned around 2004, Gabon © Olivier Hymas

Photo 2. Trees that had previously been used for tapping rubber,
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which is located near the last rapids of the Tapajos
River as it travels northwards.

In Amazonia, evidence of cumulative human
transformations of the environment is available from
the earliest archaeological sites, dated around 12,000
BP (Shock & Moraes, 2019), involving plant use and
management by Amerindian peoples. Formed from c.
4,000 BP, Amazonian Dark FEarths (ADEs), or
anthrosols, are the unintentional consequence of
human habitation and/or the intentional result of past
soil management (see Neves et al. in Lehmann et al.,
2004, p. 35). They contain high levels of nutrients,
organic matter and ceramic, lithic, faunal and botanical
remains (see Kern et al. pp. 51-75 and Neves et al. pp.
29-50 both in Lehmann et al., 2004), and are extremely
fertile. Studies have brought to light a “positive
feedback process the long-lasting increase in
productive capacity of soils for agricultural activities as
a result of ancient habitation practices” (see Arroyo-
Kalin in Pereira & Guapindaia, 2010, p.378).

Fossil lake and terrestrial records taken near the right
bank of the lower Tapajos River, dating from up to
8,500 years ago (Maezumi et al., 2018), clearly show the
impact of these environmental management practices.
In pre-Columbian times, lake cores indicate a closed
canopy forest where growing signs of anthropogenic
activity occur from 4,500 BP, including an increase in
palm, edible plants and controlled fires, without there
being any large-scale deforestation. Further upstream
on the Tapajos River, in the vicinity of the Amazonia
National Park in Itaituba, indirect evidence points to
millennial human occupation of the region (Simoes,
1976; Rocha, 2017), while archaeological research,
focused primarily on sites containing Amazonian Dark
Earths, obtained dates for past occupations ranging
from 680+30 CE to the 1800s (Perota, 1979; Rocha,
2017, pp.166—167). Within the park itself an
archaeological survey located several former
Amerindian sites (Oliveira et al., 2010).

The first European expeditions to the Amazon brought
diseases that decimated Amerindian populations who
had no prior exposure to them, either in practical or
genetic terms (Myers, 1988). In close succession or
simultaneously, smallpox, measles, influenza,
tuberculosis and — in the wake of the Transatlantic
Slave Trade — malaria, dengue, haemorrhagic and
yellow fever devastated Amerindian societies. It is
estimated that approximately 90 per cent of the
Indigenous population in the Americas died in the first
century following European invasion (Koch et al.,
2019). The marked discrepancy between the
descriptions by the first Europeans to travel along the
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banks of the Amazon River (1540-1570), who mention
densely occupied areas (Carvajal, 1934), and later
descriptions of Indigenous societies by colonial
missionaries (Myers, 1988) indicates the intensity of this
early demographic collapse in these areas.

But contact was “a temporally extended process, rather
than a single instant or event that ruptures the
otherwise pristine Garden of Eden into which colonial
Europeans at first believed they had
stumbled” (Whitehead, 1993, p.288) and could in fact
happen prior to the physical encounter between
Europeans and Amerindian peoples (Posey, 1987).
Reports of Indigenous people fleeing missions (e.g.
Biblioteca Ptblica de Evora, no date) indicate another
way disease may have been transmitted to areas beyond
Portuguese presence as “disease agents and vectors
could spread from intrusive (white) carriers to
aboriginal populations” (Cook, 1955, p.411). Thus in
interior areas, such as Itaituba, peoples living beyond
the reach of early colonial settlements could have
become infected before the physical arrival of
Europeans (Rocha, 2017).

The town of Santarém, a former pre-Columbian centre
situated at the mouth of the Tapajos River, became a
stop-off point for European vessels ascending and
descending the Amazon River. The definitive
establishment of Eurobrazilian presence here happened
early on: Jesuits founded the headquarters for their
activities in southern Amazonia from 1661. Mission
settlements practised little quarantining of the sick
(Crosby, 1976, p.296) and became “critical in creating
stable pools for reinfection” (Whitehead, 1993, p.290) of
Old World diseases, which would travel outwards along
the trade networks that spanned from Santarém (Rocha,
2017).

The deadly effects of these “virgin soil
epidemics” (Crosby, 1976) were compounded by
warfare, slavery and descimentos, whereby missionaries
uprooted Amerindian villages from different social
groups and resettled them together in mission stations
(aldeamentos). Large percentages® of people aged
fifteen to forty died (Crosby, 1976, p.294), which led to
famine, and the collapse of traditional environmental
management practices and polyculture agroforestry
systems (Brierley, 1999; Koch et al., 2019). With the
collapse in population after 1500, the core samples of
the lower Tapajoés River show a drop in fire use (see
Figure 2d in Maezumi et al., 2018, p.18). However, areas
were not completely abandoned as the territorial
dynamics of Amerindian societies also changed, and
new populations, such as rubber tapper communities,
were brought to the Amazon by the early 1900s.



The definitive establishment of Eurobrazilian presence
further upstream in Itaituba, from the mid-1800s,
would have started off new epidemic events. In contrast
to frequent mentions of the effects of Old World
diseases among Indigenous peoples living in Santarém
and environs by Jesuits (e.g. Bettendorff, 1910),
nineteenth-century travellers to the upper reaches of
the Tapajos did not explicitly comment on the effects of
diseases among the Indigenous population of that
area.’® The Munduruku Indigenous people did not
forget, however: “There were no illnesses here before
the pariwat [whites; enemies] arrived” (Munduruku
man in Melo & Villanueva, 2008, p.40). Referring to the
“plague”, or “fever”, the Sateré-Maué people today
allude to an epidemic that some of them lived through
as children, which was likely to have been yellow fever
or malaria, and that occurred around 1940-50 in the
vicinity of the Mariaqud and Mamuru Rivers.” It is
possible that this was an important element leading to
an abandonment of these river valleys by the Sateré-
Maué, though the rubber tapper communities
remained. The Mamuru and the Mariaqua’s headwaters
are now part of the Amazonia National Park, as are
some of the lands of the Munduruku.

In the 1950s, the Brazilian government determined that
the “vocation” of the Amazon region was as a repository
of natural resources that needed to be “integrated” into
the rest of the country (Bueno, 2002; Arbex Jr., 2005,
pp.21-67). From 1964, the military dictatorship
continued these policies by promising “a land without
people to people without land” (the people referred to
being peasants pressuring for land reform in other parts
of the country). The integration project led to the
opening of roads, with massive incentives given to
industrial agriculture and cattle-rearing enterprises in
the region. The result was great devastation and a new
genocide of Indigenous peoples (Brasil. Comissdo da
Verdade, 2014). At the same time, though, there was
heightened conservation action, with the creation of 20
strict-protection reserves, covering almost 10 million
hectares. Barretto Filho (2001, pp.158—-159) argues that
there is no contradiction here, as the creation of these
numerous conservation units was made possible
because they too reflected a top-down and
hegemonically economic perspective.

The Amazdnia National Park is a case in point. Created
in 1974, based on the Yellowstone model (Torres,
2005), this is the area for which we observed ample
evidence of previous human occupation — firstly by
Indigenous peoples and later, straddling the nineteenth
and twentieth centuries, by rubber-tapper communities.
Yet the park’s Management Plan claimed that it was
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“the country’s largest national park, with over a million
hectares of rainforest, which is almost entirely
unaltered” (IBDF & Polamazbnia, 1978, p.83). In
another passage, the plan states that a visit to “its
unexplored dense rainforest, and the Tapajés River’s
primitive beauty, could satisfy the desire [of tourists],
through the contact with the Amazon’s primeval
environment” (IBDF & Polamazoénia, 1978, p.33). The
plan clearly ignored the existence of places along the
Tracua River, which were completely within the park’s
limits, and where, according to people who once lived in
the area, there was pasture for cattle. Interviews with
people whose land was expropriated always told of the
same experiences: subjection to intimidation, and
violence to force them to leave their territories. Entire
communities left. Ironically, a decade later, an area
within the Amazonia National Park was removed from it
to make way for mining.

As elsewhere in the Amazon basin, archaeological and
palaeoecological evidence points to protracted human
occupation of the Tapajos River, while historic
documents and indirect palaeoecological data indicate
the collapse in Amerindian populations following the
European invasion of Amazonia in the 1500s. But
despite the depopulation caused by past epidemics,
surviving Amerindian peoples continued to occupy
forest areas, which in the case of the Amazonia National
Park would also come to be inhabited by traditional
communities. Naturalists’ portrayals of the forest and its
peoples would bring about the creation of the Pristine
myth of lands supposedly unaltered by anthropogenic
activity. This fed into a narrative that helped legitimise
territorial expropriation throughout the basin with the
super-imposition of strict-protection conservation units
over traditionally  occupied territories, with
repercussions today.

CONCLUSION

By looking at past pandemics, we show that the impact
of COVID-19 on the environment is not novel. Events
like it have occurred since hominids started to migrate
out of forests. Interdisciplinary conservationists,
working with historians, archaeologists, anthropologists
and others, have long studied the impacts of such events
and the anthropauses they have brought about. Through
three case studies, we have shown how past pandemics
have set in motion a chain of events (Figure 1) that led to
the creation of protected areas in landscapes that were,
at the time, considered to be pristine wilderness.

We argue that it is misleading to use industrial society’s

values and perspectives on history as an adequate basis
for shaping effective conservation policies in places
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Figure 1. Chain of events following pandemics in the colonial era and how it impacts the perception by colonial
conservationists of landscapes and ecology of protected and conserved areas

where these values and perspectives do not prevail and
that it is mistaken to remove humans from
conceptualisations of the environment (Pretty, 2011).
Interdisciplinary scholars have repeatedly shown (e.g.
Fairhead & Leach, 1996; Walters et al., 2019) that
apparently pristine wildernesses hide a much more
complicated history of large-scale depopulation caused
by outbreaks of diseases that were spread by European
colonisation, exploration and trade.

We have seen how disturbances in the human/disease
relationship are, within a longer historical timeframe,
relatively common. The depopulation caused by such
disturbance events is often followed by a regeneration
of vegetation — particularly in tropical environments —
that conceals evidence of past anthropogenic activities.
For the casual observer, without archaeological,
historical or anthropological knowledge that would
allow them to identify indicators of past human
occupation, the vegetation succession creates the
impression of a pristine wilderness. This tabula rasa
(Aristotle, 2016, pp.60—61, gloss 430a; Duschinsky,
2012) has been used, particularly during the colonial
period, to justify the creation of protected areas to the
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detriment of the ecology, conservation and the peoples
who have long lived in these landscapes.

Archaeological, historical and anthropological literature
can help conservationists better understand the factors
shaping many of the landscapes and ecologies of
protected and conserved areas (Szab6, 2010; Pooley,
2013). It is increasingly being shown that current
Indigenous peoples’ and traditional communities’
management practices in anthropogenic landscapes
support the aims of conservation (Levis et al., 2017,
2018; e.g. Balée et al., 2020). It would be useful to carry
out such studies for all protected and conserved areas in
the world, including future ones, in order to better
understand the role of local populations, disease and
historical events in shaping such landscapes and by
doing so improve protected and conservation area
management, in particular recognising the role that
Indigenous peoples and local communities have played
in shaping today’s conservation landscapes. Though
interdisciplinary research is becoming common,
carrying it out is easier said than done (various
difficulties are described in Adams, 2007; Drury et al.,
2011; Fox et al., 2006; Pooley et al., 2014). Too often, it



consists of little more than each discipline working
separately on various aspects of the same project (Lowe
et al.,, 2009).12 Also it is susceptible to ‘garbage in/
garbage out’ errors (GIGO) (Babbage, 1864, p.67;
Hinde, 2004; Little et al., 2017). The interdisciplinary
researcher must learn to be wary of their social, cultural
and educational baggage, and accept that they may have
to unlearn some fundamental assumptions in their own
discipline. In effect, the interdisciplinary researcher
“must also look inward to ensure that their own special
interests do not undermine the usefulness of
science” (Ascher, 2004, p.437).

While much progress has been made in both
conservation and ecological science in accepting that
pristine wilderness is very often a myth, current talk of
the anthropause and use of ecological methods to
substitute archaeological, historical and anthropological
methods, suggests otherwise. We need to go further in
our mindset change and assume that the great majority
of protected and conserved areas have had some past
anthropogenic activity until demonstrated otherwise.
The first step in this process would be to accept that the
anthropause is not new and redefine it to include any
past event that has led to reduced anthropogenic
activity (Figure 1). Only when ecologists and
conservationists systematically integrate archaeological,
historical and anthropological methods into their
research and management of protected and conserved
areas can it be said that we have finally de-bunked the
myth of the pristine wilderness.

ENDNOTES

!As of the 4 December 2020 it has been cited over 5,308 times.
%For an example of this progress, see the four volumes on the
Serengeti edited by Sinclair from 1979 to 2015.

3For example, Jones et al. only analysed ‘EID events’ since 1940
and included yellow fever (Jones et al., 2008, p.993) and does
not refer to any of the cases in the comprehensive 1979
bibliography of infectious diseases of Africa in the twentieth-
century by Patterson (1979).

“Factors such as confined ecologists recording wildlife out of
their windows at home. For instance Silva-Rodriguez uses idle
camera traps to record the presence of Otters (Lontra provocax)
in the urban areas of the city of Valdivia, in Chile, where they
have “not been documented in the scientific literature, [though]
its presence near the civic center of the city has been
anecdotally reported before” (Silva-Rodriguez et al., 2020, p.8).
The early twentieth century particularly impacted the Fang
people, just like the mid-nineteenth century had impacted the
Mpongwe. The Fang had continued to migrate to new trading
centres on the coast to participate in trade, and with this the
mortality rate of the Fang increased (Sautter, 1966, pp.860—
872). Missionaries estimated that during the influenza
pandemic of 1918, 10 per cent of the population of Kango (east
of Libreville) died (Rich, 2007, p.249), while by 1930 the Fang

PARKSJOURNAL.COM

population had reduced by a half (Coquery-Vidrovitch, 1985,
pp.54-56).

®in all the exploitable areas of the Gabonese forest, it is
becoming more and more rare to find villages in the middle of
the forest. Sleeping sickness, alcoholism, venereal diseases have
resulted in the disappearance of a large part of the population
and the rest, decimated, have slowly come closer to places
where they can get easy access to European factories”.

"“here everything was forest, all that was forest, Nyoe | and
Nyoe I, it was La SONG that opened it up”. Makoko, Babongo
Ghebondgi 24/02/10 [recording DS400043; 17:15] (Hymas,
2015, p.144). “there were no old villages”. Nyoe Il, Akele
22/05/10 [recording DS400078; 16:25] (Hymas, 2015, p.144).

8In Brazil, strict-protection conservation units, which include
National Parks, Ecological Stations and Biological Reserves, are
one modality of protected area that does not permit human
occupation. Sustainable use conservation units, on the other
hand, are another modality that allows for human occupation,
though in accordance with stipulated norms.

°It is hard to be more specific than this as it varies from people
to people, over time and geographical location.

Oadministrative documents and naturalists’ accounts dating
from the turn of the nineteenth to twentieth century testified to
the continued occupation by Indigenous peoples and traditional
communities of the area. Land titles issued by the Itaituba
Intendancy between 1892 and 1904 recognised lands belonging
to the Sateré-Maué people who lived inland, while the presence
of Munduruku Indigenous peoples close to the banks of the
Tapajos is noted.

YThis living memory heavily influenced Sateré-Maués’ reaction
to news of the arrival of SARS-CoV-2, leading them to
autonomously isolate themselves when they heard of the
pandemic’s approach.

20ne of the pitfalls of interdisciplinarity is replacing long-
established method protocols of one discipline with protocols
designed for another discipline, a form of ‘Special Interest
Error’ (Little et al., 2017, p.280).
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RESUMEN

En muchas sociedades industrializadas, la pandemia del COVID-19 ha sido descrita como un momento sin
precedentes causado por el abuso humano de la naturaleza. Sin embargo, las reacciones a la pandemia también han
frenado temporalmente los impactos humanos sobre la naturaleza. Esto ha dado lugar a una lucha contra la
ocupaciéon humana en las llamadas areas virgenes intactas. Al reflexionar sobre las pruebas historicas, arqueologicas
y paleoecologicas relativas a los impactos de las epidemias pasadas dentro de un marco histéorico méas amplio de
Africa y América del Sur, mostramos que, aunque el COVID-19 es una enfermedad nueva, la pandemia en si misma
no constituye un acontecimiento nuevo, habida cuenta de que las enfermedades traidas por los europeos ya habian
diezmado a los pueblos que habitaban en estas areas. La "naturaleza pristina" es un mito, que afirmaba con falsedad
que estos lugares siempre habian estado deshabitados, ayudando asi a legitimar la creacion de areas protegidas, y su
control politico por parte de las administraciones tanto coloniales como nacionales. De ahi que cuestionamos lo que
se ha venido denominando la “antropausa” —que la supuesta reduccién de las actividades antropogénicas provocada
por la actual pandemia constituye una nueva oportunidad para estudiar los impactos antropogénicos en la
naturaleza: existen numerosas ocasiones anteriores en las que la despoblacién dio lugar a antropausas. Tales
respuestas al COVID-19 sugieren que, a pesar de los avances en esta direccidén, se necesita una mayor
interdisciplinariedad en el campo de la conservacion.

RESUME

Dans de nombreuses sociétés industrielles, la pandémie COVID-19 a été dépeinte comme un moment sans précédent
causé par l'abus humain de la nature. Les réactions a la crise ont, a leur tour, ralenti temporairement les impacts
humains sur la nature. Cela a conduit a un cri de ralliement contre I'empiétement humain sur ce que 1'on prétend
étre des étendues sauvages vierges. En se basant sur I’évidence historique, archéologique et paléoécologique relative
aux impacts d'épidémies passées sur une période historique plus longue en Afrique et en Amérique du Sud, nous
montrons que si la COVID-19 est une maladie nouvelle, la pandémie elle-méme ne représente pas un événement
nouveau, puisque les maladies apportées par les Européens ont déja décimé les populations vivant dans ces régions.
La «nature sauvage vierge» est un mythe, qui prétend a tort que ces lieux ont toujours été vides de personnes,
contribuant ainsi a légitimer la création d’aires protégées et leur contrdle politique par les administrations coloniales
et nationales. Nous remettons donc en question I’hypothése que I'on appelle «I’anthropause» - selon laquelle la
réduction supposée des activités anthropiques causée par la pandémie actuelle présente une nouvelle opportunité
d’étudier les impacts anthropiques sur la nature. En effet de nombreuses occasions antérieures existent ou le
dépeuplement a entrainé des anthropauses. De telles réponses a la COVID-19 suggerent quune plus grande
interdisciplinarité est nécessaire dans le domaine de la conservation, malgré les progres déja réalisés dans cette
direction.
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ABSTRACT

Protected and conserved areas (PCAs) throughout the world face huge challenges as a result of the COVID-19
pandemic. We give a global overview of impacts and responses. Protected area agencies, NGOs and research groups,
together with the communities that support the management of PCAs, have conducted online studies to understand
the overall impacts of COVID-19 containment measures on PCAs at regional and global levels. This paper
summarises results from ten surveys, eight regional and two global, from 90 countries representing all continents
except Antarctica. It draws lessons from different regions and contexts, and synthesises information on impacts and
responses, particularly with regard to conservation and management activities, visitor services, revenue, stakeholder
engagement, capacity, threats, illegal activities and neighbouring communities. Results vary; generally impacts have
been most severe in Africa and Latin America, although many protected area agencies have evolved coping strategies
and impacts are apparently not quite as severe as first thought. The paper also identifies future opportunities for
PCAs in the post-COVID-19 era and proposes strategic decisions that may help cope with the current pandemic and
prevent future ones.

Key words: Coronavirus, pandemic, protected areas, conserved areas, lessons learned

INTRODUCTION

The coronavirus disease (COVID-19) was first brought
to global attention in December 2019 and declared a
pandemic by the World Health Organization on 11
March 2020. The outbreak brought the world to a crisis
posing unprecedented health, economic, environmental
and social threats. Immediate action was required to
minimise infections and control the spread of this

10.2305/IUCN.CH.2021.PARKS-27-SIJW.en

zoonotic disease, suspected to be caused by human—
wildlife contact (White & Razgour, 2020). As in most
sectors, protected and conserved area (PCA) operations
were scaled down or suspended, visitor facilities closed,
workplaces shut, many staff withdrawn from duty
stations and supply chains disrupted (Hockings et al.,
2020). These measures were often instituted in the
absence of emergency response guidelines and without
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the necessary financial information, capacity, skills and
technologies. While some PCAs may have benefitted
from reduced visitation and pollution, others have seen
increased illegal activity (Bennett et al., 2020). Impacts
spread beyond PCA boundaries and concerns have been
expressed about Indigenous people and local
communities living inside and around PCAs (IUCN,
2020). Drawing inferences from recent outbreaks of
zoonotic diseases such as Ebola, bird flu (H1N1), Middle
East respiratory syndrome (MERS), Rift Valley fever,
severe acute respiratory syndrome (SARS), West Nile
virus and Zika virus — all of which have been linked to
various forms of ecosystem degradation (Plowright et
al., 2017) — it is clear that the underlying causes of these
and other potential diseases need to be addressed to
prevent future pandemics (Kavousi et al., 2020).

To understand how measures to control COVID-19 were
impacting on PCAs, several online regional and global
surveys were undertaken by a range of PCA
practitioners, partners and stakeholders. The surveys
were carried out within four months of the pandemic
being declared, in Africa, Asia, Europe, Latin America
and the Caribbean (LAC), Oceania and North America.
They covered terrestrial and marine PCAs under various
governance models (state, private, community/
Indigenous and collaborative).

This paper summarises the results. It draws lessons
from different regions and contexts, synthesising
information on the experience of dealing with the
pandemic, the consequences for conservation and
management of PCAs, lessons learned and emerging
recovery strategies. It identifies opportunities for PCAs
in the post-COVID-19 era and proposes strategies to
reduce the risks of zoonotic pandemics and cope with
any future outbreaks.

METHODS

Ten online surveys were independently prepared to help
understand the impacts of the pandemic on PCAs at
regional or global levels, the measures undertaken to
address them, and to identify future opportunities for
PCAs in the post-COVID-19 era (Table 1). The
respondents included directors of PCA agencies, owners
and managers of privately protected areas and
community conserved areas, and other partners and
stakeholders. Most questionnaires sought information
on the impacts of COVID-19 on visitor services,
revenue, PCA staff, conservation and management
activities and neighbouring communities, with some
also reporting changes in threats and illegal activities.
Some questionnaires asked about innovations,
strategies and actions taken to address the challenges
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posed by the pandemic, the success of such measures
and lessons learned. One, which is reported separately
because it adopted a rather different approach, looked
explicitly at wildlife responses. Reports on the regional
surveys are contained in supplementary online material.
Ideally, identical surveys would have been used, but the
spontaneous and rapid initiation of the surveys meant
that this was not possible. Nonetheless, a rich array of
material was collected quickly, during the first peak of
the pandemic. While the surveys differed so much that
direct statistical comparison was difficult, we have
analysed each in turn and drawn overall conclusions and
recommendations. Most surveys collected lessons
learned, many in the form of recommendations.

The ten surveys comprised eight regional and two global
assessments. Africa’s survey was conducted by the IUCN
-World Commission on Protected Areas (IUCN-WCPA)
in collaboration with the African Wildlife Foundation
and completed by the directors of protected area
agencies in April 2020. IUCN carried out a similar
survey for the Asia Protected Areas Partnership (APAP)
targeting PCA agencies in the region in June 2020. A
survey in Tiger range countries was conducted in May-
June 2020. MedPAN, the network of marine protected
area managers in the Mediterranean countries,
launched a survey focusing on marine protected areas
(MPAs) in the region in May. The rest of the surveys
were carried out between June and August 2020. They
include the Oceania survey that focused on public,
private and Indigenous protected areas, along with
community managed areas and locally managed marine
areas. The North American questionnaire conducted by
IUCN-WCPA was sent to all protected area agencies and
related bodies in Canada and the USA, while the LAC
survey, carried out by REDPARQUES and targeting its

Some protected areas in southern Europe reported heavier than
usual visitation during the relaxation of lockdown in summer 2020.
Velebit National Park, Croatia © Nigel Dudley
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Table 1. Characteristics of the ten independent surveys on the impacts of COVID-19 on protected and conserved

areas

Region

Africa

states

Latin America
and the
Caribbean

Latin America
species survey

Mediterranean
marine
protected areas

Privately
protected areas

Countries

Algeria, Benin, Cameroon, Chad, Ethiopia, Ghana, Guinea-Bissau,
Madagascar, Malawi, Mozambique, Niger, Nigeria, Rwanda, Sao
Tome and Principe, Seychelles, Somalia, Sudan, Swaziland, Uganda

Bangladesh, Bhutan, Cambodia, Japan, Myanmar, Republic of
Korea, Malaysia, Singapore and Sri Lanka

Bangladesh, Bhutan, Cambodia, China, India, Indonesia, Malaysia,
Myanmar, Nepal, Russian Federation, Thailand and Viet Nam

Australia, New Zealand, Palau, Samoa, Tuvalu, Solomon Islands,
Papua New Guinea, Kiribati and Fiji

Canada and the USA (Mexico was included in the Latin America
survey)

Argentina, Bolivia, Chile, Costa Rica, Cuba, Ecuador, El Salvador,
Guatemala, Mexico, Paraguay, Peru, Dominican Republic, Uruguay
and Venezuela

Argentina, Bolivia, Brazil, Colombia, Costa Rica, Ecuador, Mexico,
Peru and Venezuela

Albania, Algeria, Croatia, Cyprus, France, Greece, Israel, Lebanon,
Monaco, Northern Cyprus, Slovenia, Spain, Tunisia and Turkey

Argentina, Australia, Brazil, Canada, Chile, Colombia, Costa Rica,
Falklands (UK), Namibia, Nepal, Oman, Peru, Puerto Rico (USA),

(PPA) South Africa, Spain and the USA
Frankfurt
Zoological
Society (FZS)
supported
protected areas

members, was completed by the focal point for each
country. A survey coordinated from Costa Rica looked
at wildlife impacts in Latin America. Finally, we report
on two surveys that sought global views. The first,
conducted by the WCPA Privately Protected Areas and
Nature Stewardship Specialist Group focused on
privately protected areas (PPAs); the second carried out
by the Frankfurt Zoological Society, targeted PCAs
supported by that organisation. All surveys were
completed by September 2020.

RESULTS

Given the diverse geographical, eco-climatic, economic,
social, cultural, historical, religious, ethnic, racial,
political and demographic environments within and
between continents, the results of the surveys
predictably differ in many ways. Some provided detailed
information, including raw data, while others only
released summarised highlights. This paper does not
attempt to provide a detailed analysis of the surveys but
rather regional and global overviews. Below we

Germany, Ukraine, Belarus, Poland, Kazakhstan, Indonesia, Viet
Nam, Ethiopia, Democratic Republic of Congo, Tanzania, Zambia,
Zimbabwe, Brazil, Colombia, Guyana and Peru

S Number of
Organisational lead
responses
IUCN and AWF 19
IUCN on behalf of the
Asia Protected Areas 9
Partnership
) . 77 responses
Tigers Alive from 40 PCAs
IUCN 44
IUCN 9
REDPARQUES 14
Fundacion Tropos and
Escuela 40
latinoamericana de
Areas Protegidas
MedPan 35
WCPA PPA and Nature
Stewardship Specialist 48
Group
FzS 29

summarise each survey in turn before extracting key
points, leading into the discussion section.

Africa

This regional survey assessed 23 basic activities
normally carried out in PCAs, broadly focusing on
biodiversity conservation, security operations, revenue
generation and collaboration with stakeholders.
Responses were received from directors of PCA agencies
from 19 countries spread out across all African regions.
The effect of COVID-19 on any PCA activity was rated
‘high’ if its impact on any of these activities was
considered to be between 60 and 100 per cent,
‘medium’ (40-59 per cent), low’ (20-39 per cent) and
‘not important’ (0-19 per cent). Ninety-four per cent of
participating countries reported impacts of 20 per cent
and above, although only high impacts (i.e., 60-100 per
cent) are presented in this paper.

Most countries reported significant impacts on all
operations. More than 70 per cent noted the effects on
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Many protected areas provide sources of income for local
communities through tourism that have proved irreplaceable in
the short term. Cheetahs, Amboseli National Park, Kenya © Nigel
Dudley

revenue generation from tourism and other sources,
monitoring the illegal wildlife trade, and security
intelligence. More than 60 per cent noted impacts on
investigations of suspected illegal activities, training
programmes, research and monitoring, the security of
tourists and tourism-related facilities, and conservation
work outside PCAs. Impacts on the protection of
endangered species, conservation education and
outreach, regular field patrols and anti-poaching
operations were reported in more than 50 per cent of
cases. Between 50 and 70 per cent of countries also
reported high impacts on collaboration with
stakeholders: these affected work with governmental
bodies and local communities in more than 60 per cent
of cases; whilst collaboration with private landowners,
researchers and non-governmental organisations was
affected in more than 50 per cent of cases.

Fewer than half the countries reported a high impact on
the handling of emergency wildlife incidents. The
maintenance of critical infrastructure was affected in
fewer than a third of all cases and internal
communications in a fifth.

Following heavy losses in revenue, just over a quarter of
all countries reported that they expected to maintain
basic PCA operations for up to one month; roughly the
same number expected to keep going for several more
months, but barely 20 per cent felt they would be able
to operate beyond a basic minimum for 6-12 months.
This level of impact was reported within one month of
COVID-19 being declared a pandemic.

Over 80 per cent of countries attributed their reduced
capacity to cope with the pandemic to insufficient
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funding, 67 per cent to COVID-related restrictions and
50 per cent to insufficient human resources due to
chronic understaffing, and many of those available being
sent home as a result of the pandemic. These were also
identified as among the areas that needed urgent
support to fight the impact of the pandemic. Eighty per
cent of countries said diversification of income was a
way to reduce overreliance on tourism and enhance the
sustainability of PCAs. Other strategies included
broadening partnerships, enhancing capacity and skills,
reducing rural poverty and greater use of technology. All
countries said that local communities and private
landowners needed to be assisted economically in order
to safeguard their livelihoods and reduce their reliance
on PCAs.

Lessons learned

e The pandemic has the potential to reverse
conservation gains already achieved, so urgent
safeguarding measures should be put in place, such
as emergency funding and support;

e  Standardised emergency guidelines are needed on
preventing, detecting, responding to and
recovering from this and future pandemics;

e  An emergency African Wildlife Crisis Fund should
be established to support critical conservation
activities and protect the livelihoods of the poor
and vulnerable groups;

e There is a need to up-skill and resource the
capacity of PCAs, and equip them with appropriate
tools and technology to support research,
monitoring, law enforcement, communications and
partnerships;

e  Diversification of revenue sources is needed to
reduce overreliance on international visitors;

e A strong lobby is needed to encourage African
governments to provide greater budgetary and
policy support for PCAs;

e A strong partnership should be established
between the conservation and health sectors at a
national level to prevent or cope with future
pandemics;

e  Countries must invest in the restoration of
degraded ecosystems to prevent future pandemics;

e  Sustained support and economic empowerment is
needed to help local communities and private
landowners better conserve nature.

Asia

The Asia Protected Areas Partnership (APAP) survey
was sent to protected areas agencies in 18 countries in
June 2020. It was completed by 12 agencies in nine
countries.



Three-quarters of respondents reported that PCAs had
been fully or partially closed in response to the
pandemic. The remainder reported that they remained
open largely as usual, but with social distancing rules in
place. New online activities, such as virtual tours, were
introduced in some countries to compensate for
reduced physical access to PCAs.

Three-quarters of respondents reported that
conservation activities, such as patrols, anti-poaching,
habitat enrichment, research and monitoring, had been
largely unaffected, but one-quarter observed that some
of these activities had been partially stopped. One
respondent reported that their conservation budget had
been reduced by half, affecting patrols, research and
monitoring.

Fifty-eight per cent of respondents reported that
engagement with local communities had been fully or
partially stopped. Many events, including festivals and
official meetings with local communities, had been
cancelled, held under strict COVID-19 protocols or
carried out virtually. Several respondents reported that
special measures had been put into place to assist
affected communities. These included donations of
emergency supplies and the introduction of new and
innovative mechanisms, such as ‘drive-through’
farmers’ markets, where visitors could purchase locally
grown produce from their cars (thus reducing the risk of
exposure to Coronavirus).

Eighty-three per cent of respondents stated that staff
numbers in their respective PCA agencies had remained
unchanged, whilst 17 per cent reported staff reductions.
However, there were concerns in some agencies about
impacts on staff well-being, not only through direct
exposure to Coronavirus, but also from the loss of
opportunities for training and capacity building, as well
as increased workloads. For example, some respondents
observed that staff had been required to carry out extra
duties, such as advising park visitors to abide by COVID
-19 prevention measures, implementing pandemic
prevention measures, carrying out additional patrolling
and maintaining park facilities in areas with reduced
visitation. Furthermore, lockdown and curfew had
made reporting to duty a challenge for some officers. No
staff recruitments, salary increments or additional
budgets were reported.

Lessons learned

e Use of technology should be embraced more
broadly, to address both  conservation
requirements (e.g. drones for surveillance) and
visitor needs (e.g. virtual tours);

PARKSJOURNAL.COM

e Local communities should be more economically
empowered to reduce their dependence on park
resources;

e  Rules and regulations related to social distancing
(between people, and between people and wildlife)
should be drawn up and disseminated;

e  Procedures to prevent the spread of infectious
diseases among visitors should be prepared and
made available;

e Information and case studies should be shared
among PCAs on all aspects of zoonotic diseases,
their impacts on wildlife and their socio-economic
consequences;

e  Staff capacity in relation to safety and health issues
should be enhanced;

e  Sustainable funding sources for PCAs should be
put in place.

Tiger range states

This survey was completed by protected area managers,
rangers, and civil society supporting protected area
management in government-managed protected areas.
A total of 77 responses covering 40 PCAs were received
from 12 out of the 13 Tiger range countries. Many
reported that COVID-19 had impacted on funding and
staff responsibilities and welfare, thereby compromising
the ability of PCAs to achieve their conservation goals. It
was reported that rangers were stretched and their jobs
had become more difficult, with new duties allocated,
including unfamiliar ones such as community health
checks (see also Singh, in this issue). The provision of
key supplies and equipment was disrupted in 60 per
cent of PCAs, budget cuts were experienced in nearly
half of them and community engagement activities
stopped in 7