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Editorial
DR AMANDA DAVIES
Editor, Assistant Professor Policing and Security at the Rabdan Academy, Abu Dhabi

As we grapple with the daily toll on humanity, 
the economy and managing our personal and 
work life, as a community we seek answers as to 
how this occurred in our 21st century, medically 
advanced society.

Welcome to the June edition of AiPol. 
This edition is the first in a series planned 
to bring you key articles and information 
related to the COVID-19 global pandemic, 
particularly the impact on current and 
future policing activities and initiatives.

Whilst there is value in debating 
whether the pandemic is a black swan 
event or as suggested by Bill Gates 
in 2015, predictable, the reality is 
here and globally communities have 
each to varying degrees been caught 
unprepared. As we grapple with the 
daily toll on humanity, the economy and 
managing our personal and work life, 
as a community we seek answers as to 
how this occurred in our 21st century, 
medically advanced society.

The media is awash with articles, 
interviews, news flashes, documentaries 
and special editions in efforts to keep 
the public informed and AiPol plans to 
navigate a path with issues devoted to 
the major areas of impact brought to 
the world by the pandemic and their 
connectivity to law enforcement and 
security. Commencing this informative 
journey with exploring the potential 
source of the virus places the spotlight 
on the illegal trafficking and marketing 
of animals. Interestingly, as indicated 
in the articles authored by scientists 
and subject matter experts in this 
issue, it suggests a lack of surprise 
with the notion that the virus began 

with wild animals traded in wet markets. 
Further, the rational arguments offered, 
lay the foundation for understanding the 
potential dangers to humanity in terms of 
disease and from a policing perspective, 
the dangers in tracking and disrupting the 
illegal trade of unique and highly priced 
‘trophies’. As discussed in this issue, 
the challenges faced by law enforcement 
officers across the globe in combating 
illegal animal trafficking requires 
vigilance, resilience and interagency 
cooperation, nationally and internationally 
to maintain the momentum and continue 
to build on the good work and successes 
that have been achieved.

As the world is experiencing, the 
pandemic with its lockdowns, restrictions 
on people movement, gatherings, work 
and social lives, the criminal fraternity 
is similarly experiencing a seismic shift 
in their modus operandi and policing 
resources are through necessity being 
directed towards the immediacy of the 
needs of the pandemic situation and 
its associated emerging crimes at the 
expense of such activities as policing 
illegal animal trafficking. The question 
for consideration is to look towards the 
post pandemic world. Will those areas of 
crime which have received less attention 
have escalated whilst our attention is 
elsewhere, and grown to an extent which 
makes the previous gains in disrupting 
and reduction of less impact?

Across the globe, communities and 
nations are beginning small steps to 
establish a return to a post pandemic 
normal, in its many and varied forms. 
As this is progressed the reality of the 
impact of policing the pandemic, the 
redeployment of policing resources and 
efforts will be realised. In the light of the 
key focus of this edition of AiPol, there 
is the potential that there has been an 
increase in wins against illegal animal 
trafficking due to the spotlight cast 
on such activities as wet markets and 
the worlds’ reaction to their existence 
and their threat (memories of previous 
viral outbreaks allegedly emanating 
from animals are a constant reminder). 
It will be some time before an accurate 
measurement will be available.

In the meantime, tracking and 
analysing the impact of the pandemic 
on the wider crime landscape is being 
reported on a near to daily basis across 
the globe. Presenting the progress in 
this COVID-19 related area of impact in 
the next issue will offer opportunity for 
a holistic perspective of the relationship 
between the pandemic and maintaining 
safety and security in our communities.

To those of the policing community 
who may have suffered loss through 
this pandemic we extend our sincere 
condolences and thank all of you for the 
job you do every day in keeping your 
community safe.
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Foreword
JON HUNT-SHARMAN
President, Committee of Management, Australasian Institute of Policing

As this edition of the Aipol journal goes to print the illnesses, death toll 
and economic damage across the world is still growing as a result of the 
novel coronavirus outbreak, known as COVID-19.

Greater focus on the illegal 
wildlife trade may have prevented 
COVID-19
Although it remains unclear how the 
virus crossed into human population, 
bats are widely believed to be the 
source of COVID-19. A number of 
scientific findings suggest it did not jump 
from bats to humans directly. Instead, 
pangolins, the group of scaly anteaters 
that constitute the most illegally trafficked 
mammals in the world, are suspected to 
be the intermediary.

China’s Xinhua News Agency has 
reported that researchers found the 
closest genetic match yet to the novel 
coronavirus infecting humans in a virus 

detected in pangolins. However, as this 
edition goes to print scientists have 
cautioned against jumping to conclusions 
before the research is published and 
reviewed.

If pangolins did act as an intermediary 
host, the massive illegal trade in 
pangolins could have led to the current 
pandemic.

All existing pangolin species, 
belonging to the family Manidae, are 
threatened with extinction; three of the 
four Asian species Chinese (Manis 
pentadactyla), Sunda (M. javanica) and 
Philippine (M. culionensis) are listed as 
critically endangered by the International 
Union for Conservation of Nature (IUCN).

The international trade in all eight 
pangolin species has been banned 
since 2016 under the Conservation 
on International Trade in Endangered 
Species (CITES), the treaty that regulates 
global trade in wildlife. It’s estimated that 
more than 2.7 million pangolins enter the 
illegal market each year.

China is a major destination for 
pangolins and pangolin products. 
Despite the ban, between 2016 and 
2019, about 206 tons of pangolin scales 
were seized in 52 raids, according to the 
Wildlife Justice Commission. It said these 
were conservative estimates.

From a law enforcement perspective, 
what is obvious is that international 

COVID-19
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law enforcement efforts are failing 
in the prevention, detection and 
investigation of organised criminal 
enterprises involved in the significant 
illegal wildlife trade.

If the source of the COVID-19 
outbreak was one of the eight species 
of pangolins, as scientific research 
indicates, that definitely is a result 
of the illegal animal trade as under 
CITES it is illegal to have, sell or buy 
pangolins without a special exemption, 
for places like zoos and animal 
sanctuaries.

The fact that the illegal wildlife trade 
likely played a role, will make it harder 
to pinpoint the actual transmission route 
because traders and buyers will be less 
likely to share information openly with 
researchers or officials.

The contraband nature and the 
potentially very harsh repercussions 
for getting caught will make it difficult to 
directly find the source of the infection.

This all points to the fact that 
prevention, detection and investigation 
of criminal networks in order to disrupt 
and dismantle the illegal trade in 
wildlife is a more effective strategy than 
carrying out an investigation after a novel 
coronavirus, such as the COVID-19, 

has negatively impacted on the health 
of the human population in the form 
of a global pandemic.

In an analogy, counter terrorism 
investigations are not deemed successful 
if the terrorist attack actually takes place 
and investigators then carry out an 
investigation into the source of the attack.

In the SARS (severe acute respitory 
syndrome) epidemic that gripped 
south-east Asia in 2003, Asian palm 
civets (Paradoxurus hermaphroditus) were 
identified as the intermediate host. In the 
case of MERS (Middle East Respiratory 
Syndrome), it was camels. Bats are 
considered a reservoir for many viruses that 
could trigger disease outbreaks in humans.

Aipol believes that COVID-19 is a 
wakeup call to all governments that 
the illegal trade of wildlife, in particular 
protected species, is an international 
security threat if it is proven to be an 
enabler to novel coronavirus pandemics. 
This requires strengthening of laws and 
the appropriate policing resourcing to 
enforce those laws.

At a 3 February 2020 meeting 
about the control of the outbreak, 
Chinese President Xi Jinping said it 
was “necessary to strengthen market 
supervision, resolutely ban and severely 

crackdown on illegal wildlife markets and 
trade, and control major public health 
risks from the source,” according to the 
Chinese news agency Xinhua.

On 10 February 2020, China’s 
legislature, the National People’s 
Congress, said it would update wildlife 
protection laws and regulations to 
“toughen the crackdown on wildlife 
trafficking,” according to local media 
reports. Xinhua quoted an official saying 
that “the supervision, inspection and law 
enforcement should be strengthened 
to ensure that wildlife trade markets are 
banned and closed.”

In a statement, the IUCN Pangolin 
Specialist Group said that despite 
the uncertainty of the link between 
the species and the deadly virus, 

“ending the illegal trade in pangolins 
could contribute to mitigating 
potential health risks associated with 
consuming wildlife.”

Aipol congratulates the Australian 
Government’s strong stance in 
recommending a full investigation into 
the COVID-19 outbreak, including the 
genesis of the virus, and trust that the 
illegal wildlife trade and its connection 
to wet markets will be investigated as 
part of that independent review.

COVID-19
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COVID-19 may have 
been prevented

the virus that causes COVID-19, said 
coronaviruses seem to be uniquely able 
to jump species for reasons scientists do 
not understand.

SARS-CoV-2 is the third coronavirus 
from bats to jump into humans in the past 
20 years, after SARS and MERS, which 
killed hundreds.

Ebola, while not a coronavirus, is also 
believed to have come from bats.

SARS-CoV-2 is far more infectious 
than MERS and SARS and has already 
claimed the lives of more than 27,000 
patients.

“It is blindingly obvious that we, 
as humans, have to change the way we 

interact with the animal world. We have 
to cut our exposure. Those markets have 
to go. The illegal trade in wildlife has 
to end.

“The whole world is now set up for a 
pandemic; we live in mega cities, there 
is transport. It’s an accident waiting to 
happen, and it happened.”

Michelle Baker, a world-leading bat 
immunity researcher based at the CSIRO, 
agreed that scientists had been waiting 
for the next coronavirus outbreak and 
she expected they would become more 
frequent.

“I wasn’t expecting it to be this bad. 
But I’m not surprised it’s a coronavirus 
at all,” she said.

When Dr Baker started in the 
field a decade ago, she “could 
review everything we knew about bat 
immunology in an afternoon. There were 
no resources, no reagents.

“We have been completely 
complacent. Not nearly enough research 
has been done.

“It gets really difficult to get funding 
when there is not an outbreak. People 
feel a sense of security. They don’t feel 
it’s relevant any more.”

“We were just waiting for the next 
outbreak. I’m not surprised at all. 
And I hope we can learn from this one. 
Because they are probably going to 
become more frequent.”

The Australian professor who cracked 
the genetic code of the virus that causes 
COVID-19 said the world should have 
been working on a coronavirus vaccine 
for years but governments had become 
“complacent” about bat coronaviruses 
after SARS was defeated.

Edward Holmes, a researcher based 
at the University of Sydney who is 
considered among the world’s leading 
experts on the virus’s genetics, evolution 
and origin, said a pandemic had been 
inevitable but governments refused to 
take the threat seriously.

“It is no surprise another coronavirus 
emerged in humans. We have been 
monitoring these viruses. They’ve been 
jumping species boundaries,” Professor 
Holmes said. “We knew this was going 
to happen.

“Bats have been carrying these 
viruses for millennia. It’s not them that’s 
changed, it’s us – the way we interact 
with them.”

After narrowly avoiding disaster with 
SARS in the early 2000s and MERS in 
the past decade, governments should 
have cracked down on wet markets and 
illegal wildlife trading, and started making 
broad-based coronavirus vaccines 
and drugs in readiness for the next 
coronavirus to emerge, he said.

Professor Holmes, the first to publish 
a genetic sequence of SARS-CoV-2, 

March 28, 2020

BY LIAM MANNIX

This article appeared in the Sydney Morning Herald as: We should have had vaccine already: Australian Expert who cracked virus code

The pandemic may have been prevented if governments had not become 
complacent about bat coronaviruses after SARS was defeated, Professor 
Edward Holmes says.

We have to cut 
our exposure. 
Those markets 
have to go. 
The illegal trade 
in wildlife has 
to end.
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Before its closure, exotic animals – from 
snakes to civet cats – were available at 
a wet market in the central Chinese city 
of Wuhan that is ground zero of a new 
virus killing people with pneumonia-like 
symptoms and infecting growing numbers 
of others around the world.

According to official reports, 
as of 11pm Wednesday, the previously 
unknown coronavirus had killed 
17 people and infected 541 others.

Most of the infections and all of the 
deaths were in Hubei province where 
Wuhan is located, including 375 in the city 
itself. Many worked or lived near Huanan 
Wholesale Seafood Market, which experts 
believe is the source of the outbreak, with the 
virus jumping from wild animals on sale there.

The market was shut down in late 
December at the start of the outbreak 
and is now under surveillance by 
security staff.

One stall that was on the east side 
of the market caught people’s attention 
online. According to a menu posted by 
the stallholder on Dazhong Dianping – the 
most popular review and rating app in 
China, around 100 varieties of live animals 
and poultry were available, from foxes to 
wolf cubs and masked palm civets.

The civets are thought by the World 
Health Organisation to have been an 
intermediate host carrying a virus from 
bats that jumped to humans in a wet 
market in Guangdong province near Hong 

Kong that led to the outbreak of Severe 
Acute Respiratory Syndrome (SARS) 
in 2002-03. Sars killed 774 people 
worldwide and infected 8,098 in total.

Residents confirmed that crab, 
shrimp and striped bass were the main 
items sold in the 50,000 square metre 
(12.35 acre) market, but in other corners, 
exotic animals were also on offer.

A woman living nearby surnamed 
Ai, 59, said she saw some stallholders 
selling live animals in the market.

“There were turtles, snakes, rats, 
hedgehogs and pheasants,” she said. 
She added that more stalls in the west 
part of the market sold live animals.

Another stallholder who sells 
vegetables near the seafood market said 
he knew the market sold live animals.

“Some stalls have more kinds (of live 
animals) and some have less, but they 
have sold these for a long time,” he said, 
declining to give his name because of the 
sensitivity of the issue.

Why wild animals are a 
key ingredient in China’s 
coronavirus outbreak
January 22, 2020

BY ECHO XIE, JANE CAI IN BEIJING  
AND GUO RUI IN GUANGZHOU

This article appeared in the South China Morning Post as: The exotic animals that were sold in Wuhan

Civets and wolf cubs were just some of the exotic items advertised for sale 
at the Wuhan market at the epicentre of the infections. Novel dishes are 
part of identity for some people in China but diners just need to say no to 
eating such food, researcher says.

Graphic: SCMP
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A wide range of exotic animals was available at the wet market, according to a price list posted online. 
Photo: Weibo

A notice from the Wuhan 
Administration for Industry and 
Commerce in September also showed 
that live animals were on sale in the 
market. In the notice, it said government 
officials inspected eight stalls that sold 
live animals, including tiger frogs, snakes, 
and hedgehogs, and checked their 
wildlife business licences and approval 
documents. “Unapproved wildlife 
business is strictly forbidden,” it said.

Captive breeding of wildlife for 
commercial purposes is allowed in China 
but companies must get a licence from 
provincial authorities, according to the 
national wildlife protection law.

Health authorities in Wuhan said on 
Sunday they would increase controls on 
agriculture and seafood markets, and ban 
the sale of live poultry and wildlife.

That ban was spelt out in banners 
hanging from the gate and along the 
streets to Wuhan’s Bashazhou agricultural 

market just outside the third ring road 
on Tuesday. The market is the biggest 
wholesale outlet of its kind in central 
China and sells vegetables, fruit, seafood 
and agricultural by-products. But one 
of the vendors, Duan, who mainly sells 
salmon, said he had never heard about 
wild animals being traded in the market.

There was also no obvious sign of live 
poultry or wildlife for sale 1,000km away at a 
wet market in Yuexiu district in Guangzhou, 
a city known for adventurous diners.

Many mainland cities including 
Guangzhou, Shenzhen, and Beijing have 
banned sales of live poultry and animals in 
their downtown area in the wake of epidemic 
disease outbreaks in recent years.

However, one Yuexiu vendor said he 
had live chickens for sale. “Wait a moment. 
I’ll get it from the back door,” he said.

Trading was hectic in a market in 
Conghua district, also in Guangzhou, 
where the sale of live poultry was legal. 

Live chickens were sold at 17 yuan 
(US$2.46) for half a kilogram at some 
stands, where dozens of potential 
customers were in lively bargaining 
with stall holders, undeterred by 
developments in Wuhan.

Zhong Nanshan, director of the China 
State Key Laboratory of Respiratory 
Disease and a world expert on the Sars 
virus, said after a visit to Wuhan that the 
source of the new type coronavirus was 
probably from wildlife, such as bamboo 
rats or badgers.

“The outbreak concentrated in two 
districts in Wuhan, where there are big 
seafood markets,” Zhong said in an 
interview with state broadcaster CCTV 
on Monday.

“While they are called seafood 
markets, many vendors are selling game. 
According to preliminary epidemiological 
analysis, the virus is probably transmitted 
from wildlife (at the markets) to humans.”

Shi Zhengli, a researcher with the 
Wuhan Institute of Virology at the Chinese 
Academy of Sciences, said the real 
problem was in people’s behaviour, 
rather than with the animals.

“The simplest way to prevent such 
infectious diseases is to stay away from 
wildlife, say no to game, avoid their 
habitats and livestock and farms mixing 
with wildlife,” Shi said.

Hu Xingdou, an independent political 
economist, said Chinese people’s love 
for eating wildlife had deep cultural, 
economic and political roots.

“While the West values freedom 
and other human rights, Chinese 
people view food as their primary need 
because starving is a big threat and 
an unforgettable part of the national 
memory,” Hu said.

“While feeding themselves is not a 
problem to many Chinese nowadays, 
eating novel food or meat, organs or parts 
from rare animals or plants has become a 
measure of identity to some people.”

The 2003 SARS outbreak saw a 
decline in consumption of exotic animals 
by normally adventurous Chinese diners in 
the following years. According to a survey 
released in 2006 by San Francisco-
based WildAid and the official China 
Wildlife Conservation Association, about 
70 per cent of 24,000 people surveyed 
in 16 mainland cities had not eaten wild 
animals in the previous year, up from 
51 per cent in a similar survey in 1999. 
While number fell, it showed 30 per cent 
of those surveyed were still eating wildlife.
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The spread of pathogens 
through trade in wildlife

Wildlife, globalisation and disease
The disruption of intact biodiverse 
ecosystems severely affects the ability 
of those environments to provide clean 
water, energy, food, recreation and other 
services that contribute to human health 
and well-being (64, 91, 114, 148, 189). Biodiversity 
is currently threatened across the globe 
as wildlife extinctions are estimated to 
be 100 to 1,000 times greater than the 
historical norm, and up to 50% of the 
higher taxonomic groups are endangered 
(184). While rarely the cause of extinction, 
diseases play a role in shaping 
biodiversity, causing unpredictable 
but often drastic declines or local 
extirpation of keystone species (115, 136, 

184). Over harvesting and unsustainable 
trade are often among the top factors 
contributing to species decline (178, 

199). When diseases co-mingle with 
anthropogenic factors, such as habitat 
destruction and international trade, 
the impact can increase substantially, 
affecting biodiversity and ecosystem 
services crucial to people, especially in 
underdeveloped countries (69, 84, 184).

Not surprisingly, changes in 
biodiversity can also affect the risk of 
transmitting diseases to humans (157). 

As biodiversity within an ecosystem 
increases, so do the number of potential 
pathogens available in the ecosystem, 
but this does not necessarily translate to 
the risk of transmission and spread within 
the same environment (141). For instance, 
the ‘dilution effect’ model predicts that 
high species diversity often results 
in the protection of humans against 
transmission of zoonotic diseases (158, 

188, 189). However, there is still uncertainty 
surrounding this effect in different 
complex ecological contexts and thus 
zoonotic transmission in nature remains 
difficult to predict (43, 49, 165).

Wildlife plays a complex and 
important role in the maintenance 
of endemic diseases, as well as the 
emergence of new diseases (43, 49, 92, 141, 

158, 165, 188, 189). In the last 20 years, the 
term ‘emerging disease’ has gained 
prominence in the popular press, due to 
well-publicised outbreaks of pathogens 
such as Ebola haemorrhagic fever virus, 
severe acute respiratory syndrome 
(SARS), monkeypox, Nipah and Hendra 
viruses, and West Nile virus (44, 79). 
These events have increased global 
attention on the relationship between 
wildlife and diseases of regulatory 

importance (i.e. rabies, tuberculosis, 
brucellosis, tularemia, avian influenza 
and plague). The unique role that wildlife 
plays in the ecology of these diseases 
highlights the fact that valid methods 
need to be available to properly assess 
and mitigate risks to human and animal 
health, as well as the potential impacts 
on the global economy.

The recent emergence and 
re-emergence of many infectious 
diseases appear to be driven largely by 
globalisation and ecological disruption, 
while the loss of habitat and biodiversity 
has also resulted in a homogenisation 
of biota, which, in turn, has allowed 
the increased distribution of diseases 
(158). Large shifts in human behaviour 
and cultural practices contribute to the 
emergence and spread of infectious 
diseases by influencing the rate and 
quality of contact between domestic 
animals, people, wildlife and their 
products (92, 126, 220). For instance, the 
historic shift in human lifestyle from 
pastoralism to agro-pastoralism, with 
accompanying animal domestication, 
resulted in a change in contacts between 
humans and animals, which led to a 
wave of zoonotic disease emergence (126, 

Summary
Discussions on diseases of wildlife have generally focused on two basic models: the effect of disease on wildlife, and the 
role that wildlife plays in diseases affecting people or domestic animal health, welfare, economics and trade. Traditionally, 
wildlife professionals and conservationists have focused on the former, while most human/animal health specialists have been 
concerned largely with the latter. Lately, the (re-)emergence of many high-profile infectious diseases in a world with ever-
increasing globalisation has led to a more holistic approach in the assessment and mitigation of health risks involving wildlife 
(with a concurrent expansion of literature). In this paper, the authors review the role of wildlife in the ecology of infectious 
disease, the staggering magnitude of the movement of wild animals and products across international borders in trade, the 
pathways by which they move, and the growing body of risk assessments from a multitude of disciplines. Finally, they highlight 
existing recommendations and offer solutions for a collaborative way forward.
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Globalisation – Infectious disease – Risk assessment – Trade – Wildlife – Wildlife disease – Wildlife trafficking – Zoonoses.
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220). Recently, as agro- pastoralists have 
settled into more permanent and high- 
density communities, there has been a 
shift from infectious to chronic diseases, 
partly due to decreased everyday 
contact with animals (59). However, in less 
developed places, where relatively little 
industrialisation has occurred, infectious 
diseases remain of primary importance 
(41). In temperate latitudes, such as Europe 
and North America, disease emergence 
has mostly been associated with 
intensification of agricultural practices 
(i.e. antibiotic resistance leading to the 
re-emergence of diseases such as 
tuberculosis), while in tropical areas with 
greater biodiversity wildlife has played a 
larger role (92).

Emerging diseases are important 
because they represent an unknown 
risk in a risk-averse world. Thus, the 
need to assess and mitigate the risks 
posed by these diseases is often of 
paramount importance. In 2001, it was 
shown that approximately 61% of human 
pathogens, 77% of livestock pathogens, 
90% of carnivore pathogens and 75% 
of emerging pathogens are zoonotic or 
have multiple hosts (32, 194). In 2008, it was 
established that the majority (71.8%) of 
emerging zoonotic infectious diseases 
originate in wildlife, and that the role 
that wildlife plays in disease emergence 
is increasing significantly over time (92). 
Lately, globalisation has resulted in an 
unprecedented volume of trade in meat 
and animal products (31, 41, 195, 229). In 
turn, this has supported the creation of 
new pathways, both legal and illegal, to 
supply wildlife and wildlife products, in 
the form of exotic companion animals, 
trophies, crafts, bushmeat (food) and 
both modern and traditional medicines. 
It has been shown that the trade in 
wildlife and wildlife products represents a 
significant pathway of risk for the release 
of pathogens of importance to humans, 
domestic animals and other wildlife (30, 96, 

128, 185, 191, 213, 219).
For example, amphibian populations, 

crucial in wetland ecosystems and 
sentinels of environmental and human 
health, are currently in decline around 
the world, due to the global spread of 
chytridiomycosis, a recently emerged 
disease (45, 103, 153). Some estimates state 
that one-third or more of the 6,300 
species of amphibians worldwide are 
threatened with extinction, as a result (209). 
One of the major pathways of disease 
spread is thought to be the farming and 

transport of infected amphibians (130, 173, 

180). Understanding the volume of these 
movements and the risks associated with 
them is fundamental in elucidating the 
epidemiology, and thus the risks (63).

Examining the source: scope and 
scale of the global trade in wild 
animals and wildlife commodities
Trade
There are many definitions of ‘wildlife’ 
and ‘commodity’. For this discussion, the 
authors use the United States Fish and 
Wildlife Service definition of wildlife:

‘... any wild animal, whether alive or 
dead, including any wild mammal, bird, 
reptile, amphibian, fish, mollusk (i.e., 
clam, snail, squid, octopus), crustacean 
(i.e., crab, lobster, crayfish), insect, 
sponges, corals, or other invertebrate, 
whether or not bred, hatched, or born in 
captivity, and including any part, product 
(including manufactured products and 
processed food products), egg, or 
offspring’ (202).

For ‘commodity’, the World 
Organisation for Animal Health (OIE) 
definition is used:

‘... live animals, products of animal 
origin, animal genetic material, biological 
products and pathological material 
(means samples obtained from live or 
dead animals, containing or suspected 
of containing infectious or parasitic 
agents, to be sent to a laboratory).’

The global trade in wildlife, 
encompassing the sourcing, selling 
and consumption of live specimens, 
as well as wildlife commodities, occurs 
across a wide range of trade routes, 
at various geographic and economic 
scales. The wildlife trade occurs 
across all regions inhabited by humans 
and is supported by complicated 
networks that are increasing as human 
populations expand. Wildlife harvest 
and trade range in magnitude from 
local communities hunting or gathering 
species for subsistence living to large 
commercial enterprises, involving millions 
of specimens travelling long distances 
across international borders.

Global wildlife trade is challenging 
to quantify. Many trade sectors need to 
be considered, including the multitude 
of different species involved, large-scale 
legal trade (which often has inconsistent 
regulatory requirements internationally), 
illicit trade and internet commerce 
(both legal and illegal). Estimates from 
TRAFFIC, the Wildlife Trade Monitoring 

Network, in 2005 estimated the legal 
international wildlife trade to be worth 
over US$21 billion (€16 billion), calculated 
from declared international import 
statistics (55). (This number excludes the 
fisheries industries, the inclusion of which 
would increase that figure exponentially.) 
Breaking down the US$21 billion includes 
such figures as US$338 million (€257 
million) in reptile skins and US$319 million 
(€242 million) in ornamental fish (55, 168).

There is a massive illegal trade 
in wild animals and wildlife products 
at local, regional and global levels. 
Quantitative estimates for smuggling 
and the illegal wildlife trade are 
usually extrapolated and inferred 
from international seizure data, with 
numbers that are sometimes enormous. 
The worldwide illicit trade in wildlife is 
considered to be a multi-billion-dollar 
industry, with profits on a par with those 
of illicit drugs. The fact that penalties 
for wildlife trafficking are much less 
severe than those handed out for drug 
trafficking helps to maintain lucrative 
profits for wildlife trafficking, with 
relatively low risk from law enforcement. 
Occasionally, some drugs and arms 
traffickers also smuggle wildlife. The 
worldwide illegal trade in wildlife is a 
complex web, which capitalises on the 
variability of laws, cultures and wildlife 
markets among countries and regions. 
For instance, illegal trade is often 
intertwined with legal trade; species 
banned in international trade may literally 
be hidden beneath legal species, such 
as illegal bushmeat being claimed 
on importation documents to be fish 
(81). Another example is illegally wild-
harvested specimens being fraudulently 
identified as captive bred. Once in the 
marketplace, the sources are usually 
not distinguishable or not tested to verify 
their status.

A more complicated situation arises 
when animals are illegally harvested from 
the wild, but are imported into countries 
with less stringent or non-existent 
restrictions, as has been observed for 
abalone from South Africa and shark fins 
from South America, which end up in 
Asian markets (198). Another variation on 
this theme includes the circumventing 
of import bans from particular regions 
by re-exporting from another country. 
An example of this occurred with 
African grey parrots (Psittacus erithacus). 

continued on page 12
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In the 1990s, the European Union 
(EU) imposed trade restrictions on the 
importation of these birds because of 
concerns about declining populations. 
The parrots were still harvested and 
exported from Côte d’Ivoire to Europe, 
but were simply re-exported through 
South Africa (55).

Drawing a global picture of the 
wildlife trade process is a daunting task. 
A basic evaluation of risk factors along 
the supply chain, such as collection, 
preservation, packing and shipment 
methods, travel routes, and the impact 
of highly variable regulation of these 
commodities, results in countless 
opportunities for the generation and 
transfer of pathogens. Although there 
are some major trends and trade 
flows which can be identified, these 
‘industries’ are fraught with complex 
circumstances, specific to both species 
and geographic areas, whether the 
trade is legal or illegal. However, 
in general, wildlife trade flows from 
developing to developed countries (169). 
The largest consumers of wildlife are 
the People’s Republic of China (China) 
and the United States, though for very 
different markets, products and uses. 
For instance, in China, exotic foods and 
traditional medicine products derived 
from wildlife (such as shark fin soup) 
are considered status symbols, while in 
the United States wildlife commerce is 
dominated by imports for the trade in 
exotic companion animals.

Wildlife commodities
Broadly speaking, there are four 
categories of wildlife commodities:
 § food
 § medicine
 § clothing/fashion
 § ornamental.

Many species have multiple uses, 
which affects trade routes and market 
networks, as well as the potential 
for regulation. For instance, Asian 
pangolins (Manis spp.) are traded 
for their meat, skin and scales (used 
in traditional medicines in Southeast 
Asia for their purported properties 
to treat inflammation and toxicosis). 
Despite the fact that all international 
trade in Asian pangolins is illegal, they 
are being smuggled in staggering 
volumes with multiple international 
seizures in recent years. For example, 

in June 2010, a vessel travelling from 
Southeast Asia to China was inspected 
and found to have 7.8 tonnes of frozen 
pangolins (for meat) and 1,800 kg of 
pangolin scales (destined for traditional 
medicine markets) (199).

Food
A vast proportion of the wildlife trade is 
for food. Food can be subdivided into 
several categories, such as food for 
subsistence, luxury foods (providing 
status, for instance), foods as part of 
a cultural tradition and medicinal food. 
Three well-documented examples are 
turtles, bushmeat and live reef fish.

Turtles are predominantly harvested 
or raised for food, but they are also sold 
as medicine and companion animals, 
while decorative products are made 
from their shells. In 2000, 25 tonnes of 
turtles were exported every week from 
Sumatra to China while 24,000 turtles 
were observed for sale in the major 
wildlife markets in southern China (216). 
As turtle populations declined in China 
and neighbouring regions, such as 
Bangladesh and Vietnam, the market 
supply shifted to large-scale harvesting 
in other areas like Brazil and the United 
States, where new populations are still 
available and regulations are not yet 
in place (88, 205). This shifting of supply 
after depletion to meet a focused 
demand from Asia makes the trade 
in turtles a good example of the heavy 
effects of globalisation on wildlife trade. 
Currently, in the southern United States, 
hundreds of thousands of freshwater 
softshell and snapping turtles, 
considered almost a nuisance species 
by farmers, are being shipped every 
year to Asia; China in particular (144).

Although largely synonymous 
with Africa, ‘bushmeat’ refers to 
the unsustainable harvesting and 
consumption of wildlife ‘meat’, consumed 
as a protein source for humans, 
anywhere in the world. For centuries, 
communities have harvested wildlife 
for local consumption, but traditional 
hunting practices and trade mechanisms 
have changed with development. 
For instance, guns and wire snares are 
now used to kill and trap species, and 
forest access has dramatically increased, 
due to new roads opened by logging 
concessions. Thus, the consumers of 
wildlife are no longer simply indigenous 
communities locally harvesting and 
trading wildlife for subsistence use, 

and bushmeat is available throughout 
the world’s cities, where it is sold in 
restaurants and markets for higher 
prices. Internationally, there is a 
demand for bushmeat from the African 
diaspora, notably in the United States 
and Europe, where it is smuggled to be 
sold in covert markets and restaurants 
(75). A variety of fauna are hunted, 
including endangered and threatened 
species. In 2001, Fa and Peres (60) 
calculated a conservative annual 
estimate of 28 million forest antelopes 
(Tragelaphus eurycerus), 7.5 million red 
colobus monkeys (Procolobus kirkii), 
1.8 million river hogs (Potamochoerus 
porcus) and 15,000 chimpanzees 
(Pan troglodytes troglodytes) being 
harvested out of the forests of Central 
Africa. These are the conditions under 
which diseases such as Ebola virus, 
simian immunodeficiency virus/human 
immunodeficiency virus (SIV/HIV), and 
SARS have emerged.

The live reef fish trade involves the 
capture and sale of a variety of coral 
reef species, principally sold as luxury 
food, with some specimens being 
sold into the ornamental aquarium 
industry. Some fish are ‘grown out’ in an 
aquaculture setting before being sold. 
The most prominent species in the food 
fish trade are groupers, and some of the 
most popular fish are now threatened or 
endangered, such as the giant grouper 
(Epinephelus lanceolatus) and the 
humphead wrasse (Cheilinus undulatus). 
The live reef fish trade, centred around 
Southeast Asia, has mushroomed in 
recent decades, with the expansion 
of the Asian economy and effects of 
globalisation. Nearly all of the food fish 
and 85% of the ornamental aquarium 
fish are supplied from this region. Over 
60% of the trade serves the demand in 
Hong Kong and China for live reef food 
fish. Fish supplies have dwindled around 
Hong Kong and, at present, the fish 
are sourced broadly in the Indo-Pacific 
region. Major exporting countries involved 
are Indonesia, the Philippines, Australia, 
Malaysia, Thailand and Vietnam. The 
total value of the trade exceeds US$1 
billion (€0.76 billion) per year (24). As 
evidenced by the substantial economic 
and widespread nature of this commerce, 
there are many communities dependent 
on the live reef fish trade for their 
livelihoods. This trade is complex, from 
source (fisher) to market (retailer) and is 
not, at present, well regulated (174).

continued from page 11
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Clothing/fashion
There is a wide range of species, 
products and markets catering to the 
clothing and fashion industry, in the form 
of skins, wool, fur, feathers and jewellery 
(e.g. pearls, coral, teeth). A report from 
TRAFFIC, using figures generated from 
2005, lists global market values for animal 
products for clothing and ornamental 
use at €4 billion (US$5.3 billion) for 
animal furs and fur products, €255 million 
(US$296 million) in reptile skins,

€85 million (US$112 million) in 
ornamental corals and shells, and 
€57 million (US$75 million) for natural 
pearls (55). Reticulated pythons are the 
most desired reptile skin for the fashion 
industry, along with skins from the water 
monitor (Varanus spp.), American alligator 
(Alligator mississippiensis), brown 
spectacled caiman (Caiman crocodilus 
fuscus), and black and white tegu 
(Tupinambis merianae). Most of these are 
harvested from the wild, with the top five 
exporters for the 2000 to 2004 period 
being Columbia, Argentina, Malaysia, the 
United States and, most of all, Indonesia 
(208). Import statistics for exotic leather 
skins of species listed by the United 
Nations Convention on International 
Trade in Endangered Species of Wild 
Fauna and Flora (CITES) into Europe for 
the five-year period between 2000 and 
2005 tabulated 3.4 million lizard skins, 
2.9 million crocodile skins and 3.4 million 
snake skins (55). Trade data for the EU 
in 2005 for reptile skins alone totalled 
€100 million (US$132 million), ranking 
the EU first in this category, with skins 
going principally to Italy, France and 
Germany (55). Some of the trade in skins 
is secondary to the trade in meat, for 
example, peccaries in Latin America and 
sharks, and thus these markets are linked 
but follow different trade pathways from 
source to consumer.

Ornamentals
Ornamental wildlife includes aquarium 
species, the companion animal trade, 
decorative products and hunting trophies. 
The examples are seemingly endless, 
and include a multi-billion-dollar global 
market for a variety of live animals and 
their parts and products, such as tropical 
fish and reptiles. The United States and 
Europe support an enormous trade in 
exotic companion animals. These species 
come from all over the world. Official 
importation records for the United States 
provided these numbers for 2006:

 § 136,216 mammals
 § 243,000 birds
 § 1.3 million reptiles
 § 4.6 million amphibians
 § 222 million fish (228).

With such variation in specimens 
and source countries, regulation is 
a challenge.

Release pathways and hazard 
identification for wildlife diseases
Most microbe–wildlife interactions are 
harmless and present relatively few 
risks to humans or domestic animals. 
However, wildlife presents a risk to 
humans and domestic animals when it 
acts as a disease reservoir, intermediate 
host or biological amplifier (12, 16, 22, 25, 26, 

41, 43, 49, 56, 78, 92, 96, 116, 160, 167, 177, 183, 190, 214, 220, 

226). From an ecological standpoint, the 
release of diseases from wildlife often 
involves a number of co-factors, including 
ecosystem alteration (anthropogenic 
or natural) (44, 64, 105, 148) and climate 
change (17, 57), changes in the microbes 
themselves (22, 31, 41, 43, 44, 227) and movement 
of hosts, pathogens or disease vectors 
(anthropogenic or natural) (12, 63, 95, 

98, 109). In addition, there has been a 
recent increase in the recognition 
of new pathogens from wildlife due 
to improved surveillance in some 
areas, and/or advances in diagnostic 
capabilities (22, 215).

Wildlife–human–domestic animal 
interactions broadly follow three major 
pathways:
 § the increased direct exposure of 

people to wildlife, caused by the 
movement of one population into an 
area formerly dominated by the other 
(human encroachment into natural 
habitat or the expansion of wildlife 
or biological vectors into human 
habitation)

 § persistent or increased contact 
between wildlife and domestic 
animals, highlighting transboundary 
disease issues of concern to 
regulatory medicine

 § the risks inherent in the trade of 
wildlife and wildlife- associated 
products.

It is conceivable that the wildlife trade 
is the biggest risk factor in the global 
spread of zoonotic and emerging 
infectious diseases, and it is unarguably 
among the top- ranking modes of 
transmission (96). The United States 
alone imports hundreds of millions of 
live animals every year, mostly for the 

companion animal and aquarium trade, 
but also for specialty markets and 
research laboratories (89, 179). Invasive 
alien species pose a disease threat from 
multiple angles. Many species imported 
for food or the exotic companion animal 
trade are intentionally or inadvertently 
released and may harbour pathogens. 
In addition, these species may disrupt 
ecosystems, allowing for increased 
vulnerability to pathogens or creating 
favourable conditions for the emergence 
of a new pathogen (53, 228).

When the authors conducted a search 
for pathogens that were documented as 
having spread among animals (wild and 
domestic) or by zoonotic transmission 
as a result of the movement of wildlife, 
a variety of avenues for transmission were 
revealed. The intentional or accidental 
introduction of invasive species and 
housing animals from disparate parts of 
the world together (such as in zoological 
institutions, laboratory animal facilities or 
live animal markets) are two of the most 
common ways in which diseases move 
from one part of the world to another. 
Moreover, human encroachment or 
habitat alteration was associated with 
most of the emerging infectious diseases 
in Table I.

Types of movement were divided into 
seven pathways:
 § the live animal trade
 § trade in wild animal parts
 § the research animal trade
 § the accidental or intentional 

introduction of invasive species
 § migration and expansion of habitat
 § the bushmeat trade (both local and 

international)
 § human encroachment into previously 

undisturbed habitats.
To refine this search, a preliminary list of 
‘pathogens of concern’ was drawn up, 
including OIE-listed diseases, pathogens 
generally listed as ‘emerging’, or ‘select 
pathogens’, as defined by the Centers 
for Disease Control and Prevention 
(www.cdc.gov) or the World Health 
Organization (WHO) (www.who.int). 
Searches included the Google Scholar 
Engine (scholar.google.com/), as well as 
PubMed (www.ncbi.nlm.nih.gov/pubmed), 
BIOSIS Previews and CAB databases. 
Grey literature covering the wildlife 
‘pet’ trade and emerging and zoonotic 
diseases of wildlife, people and domestic 
animals was also reviewed.

continued on page 14
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Table I
Documented transmission of wildlife diseases through the movement of wildlife

Disease (disease agent) Political importance Type of animal Movement route Reference

African tick bite fever (Rickettsia africae) Zoonotic, EID Ticks HE (90)

Aleutian disease (Aleutian mink disease virus) Invasive American mink IS, LAT (119, 120)

Alveolar echinococcosis (Echinococcus 
multilocularis)

OIE-listed, zoonotic Foxes, other small carnivores IS (106)

Argentine haemorrhagic fever (Junin virus) EID, zoonotic Rodents HE (46, 74, 156)

Australian bat lyssavirus (Australian bat lyssavirus) EID, zoonotic Bats HE (44, 124, 125)

Avian malaria (Plasmodium relictum) Invasive Birds IS (206)

Avian poxvirus (Poxvirus avium) OIE-listed Birds IS (206)

Bohle iridovirus (Bohle iridovirus) Invasive Anurans, fish LAT (39)

Bolivian haemorrhagic fever (Machupo virus) EID, zoonotic Rodents HE (29, 138)

Bovine tuberculosis (Mycobacterium bovis) OIE-listed 
OIE-listed 
OIE-listed

Ungulates 
Brushtailed possums 
Rhinoceroses, monkeys

HE 
IS 
LAT

(151) 
(207) 
(186)

Brucellosis (Brucella abortus) OIE-listed Elk, bison HE (50)

Brucellosis (Brucella suis) OIE-listed Wild boar LAT, HE, WAP (70)

Cholera (Vibrio cholerae) Zoonotic, invasive Marine invertebrates,  
oyster-eating fish

IS (47, 118)

Chytridiomycosis (Batrachochytrium dendrobatidis) Invasive Amphibians LAT, RT, IS (45)

Crayfish plague (Aphanomyces astaci) Invasive North American crayfish IS (4)

Ebola virus Zoonotic, EID Primates BM (111)

Ehrlichiosis (Ehrlichia canis) EID, zoonotic Wild canids, domestic dogs HE (2)

Ehrlichiosis (Ehrlichia chaffeensis) EID, zoonotic Deer, rodents, ticks HE (27)

Giant liver fluke (Fascioloides magna) Invasive North American wapiti IS (140)

Foot and mouth disease (Aphtae epizooticae) OIE-listed African buffalo HE, LAT (176)

Korean haemorrhagic fever (Hantaan virus) Zoonotic, EID Norway rat IS (107)

Hantavirus (Sin Nombre hantavirus) Zoonotic, EID Rodents HE (58)

Hendra virus Zoonotic, EID Fruit bats HE (44)

Hepatitis E virus Zoonotic, invasive Deer, wild boar LAT, BM (193)

Herpes B virus Zoonotic Macaques RT, HE (54, 86)

Elephant endotheliotropic herpesvirus Invasive African elephant LAT (166)

Human immunodeficiency virus EID Primates BM (67)

Infectious keratoconjunctivitis 
(Mycoplasma conjunctivae)

Invasive Alpine chamois IS (68)

Influenza H5N1 OIE-listed, zoonotic 
OIE-listed, zoonotic

Crested hawk eagle 
Birds

LAT 
LAT

(203) 
(211)

Lagos bat lyssavirus Zoonotic, EID Bat LAT (30)

Leishmaniosis (Leishmania sp.) OIE-listed, zoonotic Wild canids HE, LAT (172)

Leprosy (Mycobacterium leprae) Zoonotic, invasive Monkeys, rodents, armadillo HE, LAT (170)

Leptospirosis (Leptospira sp.) OIE-listed, zoonotic Wild/domestic mammals, 
rodents

HE, LAT (192)

Malignant catarrhal fever (Alcelaphine herpesvirus 1, 
ovine herpesvirus 2)

OIE-listed Wild ruminants LAT, HE (2)

Marburg virus Zoonotic, EID African green monkeys RT, HE (83)

Menangle virus Zoonotic, EID Grey-headed and little red 
fruit bats

HE (152)

Monkeypox virus Zoonotic Rodents LAT (77)
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Disease (disease agent) Political importance Type of animal Movement route Reference

Mycobacterial tuberculosis (Mycobacterium sp.) Zoonotic, EID Elephants LAT (133)

Mycoplasma conjunctivitis (Mycoplasma gallisepticum) OIE-listed, invasive Birds ME (112)

Neospora caninum Zoonotic, invasive Wild canids, ruminants, 
felines

ME, HE (72, 73)

Nipah virus Zoonotic, EID Fruit bats HE, ME (56)

Paramyxovirus Invasive Parrots, lovebirds, finches LAT (96)

(Avian paramyxovirus types)

Paratuberculosis 
(Mycobacterium avium paratuberculosis)

OIE-listed Wild rabbits, red deer (42, 65)

Phocine distemper virus Zoonotic, invasive Harp seals ME, HE (43)

Pilchard herpesvirus Invasive American pilchard LAT, WAP (212)

Pseudamphistomum truncatum Invasive Sunbleak and topmouth 
gudgeon fishes

IS (154)

Psittacosis (Chlamydophila psittaci) OIE-listed, zoonotic Parakeets, parrots, cockatiels LAT (137)

Rabbit haemorrhagic disease virus OIE-listed, invasive Wild European rabbits, 
domestic rabbits

IS (110)

Rabbit myxomatosis virus OIE-listed, invasive Wild rabbits, domestic rabbits IS, ME (171)

Rabies virus OIE-listed, Zoonotic Kudu 
Raccoons 
Raccoon dog 
Marmosets

HE 
IS, ME, HE 
LAT, WAP 
LAT

(85) 
(225) 
(30) 
(61)

Ranavirus Invasive Amphibians IS, LAT, WAP (40, 187)

Rinderpest virus OIE-listed Ungulates LAT, HE, ME (48)

Salmonella (Salmonella sp.) Zoonotic Terrapins LAT (117)

Severe acute respiratory syndrome (SARS coronavirus) EID, zoonotic Bats, civets LAT (12)

Simian foamy virus Zoonotic Primates LAT, BM (222)

Squirrel parapoxvirus Invasive Grey squirrel IS (122, 197)

Steinhausiosis (Steinhausis sp.) Invasive Partula snails IS, LAT (43)

T-cell lymphotrophic virus-1 Zoonotic Primates BM (221)

Toxoplasmosis (Toxoplasma gondii) Zoonotic, EID Marine mammals, rodents, 
felids, ruminants

LAT, HE, ME (51, 108)

Trichinella (Trichinella native) OIE-listed, zoonotic Bears BM (5)

Tularemia (Francisella tularensis) OIE-listed, zoonotic Hares, rabbits, rodents 
Prairie dog

IS 
HE

(218) 
(3, 9)

Varroa jacobsoni OIE-listed European honey bee IS (143)

West Nile virus Zoonotic, EID Birds, mosquitoes, mammals ME, HE, (100, 161)

Yersinia pestis Zoonotic Rodents, fleas, domestic cats HE, IS (230)

BM: bushmeat trade 
EID: emerging infectious disease 
HE: human encroachment or habitat alteration

IS: invasive species/introduced species
OIE: World Organisation for Animal Health LAT: live 
animal trade

RT: research animal trade 
ME: migration or expansion of habitat
WAP: wild animal parts
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Wildlife disease risk assessment
In 1998, Samet et al. (175) introduced 
readers of the American Journal of 
Epidemiology to the ‘new’ methods 
of disease risk assessment. They 
stated that: ‘while epidemiologists and 
epidemiological data may have prominent 
roles in [health risk assessments], 
the epidemiologic literature contains 
surprisingly few discussions of risk 
assessment’. Today, there has been 
progress in some areas. A search 
of keywords that combine the terms 
‘infectious disease’ and ‘risk assessment’ 
on the PubMed database (October, 
2010), returned 911 citations; while 
the terms ‘risk assessment’ and ‘OIE’ 
returned 36. ‘Risk assessment’ and ‘OIE’ 
and ‘wildlife’ returned only four citations. 
These four citations highlighted the risks 
associated with foot and mouth disease 
surrounding Kruger National Park in 
South Africa (93), suggested methods for 
wildlife hazard identification/prioritisation 
methodology in New Zealand (123) and 
the United Kingdom (80), and examined 
the role of bats in rabies ecology (33). 
On the other hand, wildlife is often 
included in risk assessments of zoonotic 
or regulatory diseases of domestic 
animals, particularly those of ungulates, 
suids and avian species. In these cases, 
wildlife experts are called on to assist 
and summaries often appear in the peer- 
reviewed literature (37, 76, 84, 98, 102).

Although formal disease risk 
assessments of the trade in wildlife, 
based on the methodology of the 
OIE (including release, exposure and 
consequence assessments), appear 
infrequently in the peer- reviewed 
literature, expanded search methods 
provide a great deal more information. 
Entering the search terms ‘wildlife disease 
risk assessment and OIE and trade’ into 
PubMed resulted in ‘no items found’, 
while the same terms entered into the 
Google internet search engine returned 
18,800 results, many of which are 
downloadable reports and assessments 
completed by national governmental 
and non-governmental organisations. 
In fact, there are many well-constructed 
reports of this kind by various groups, 
such as agricultural and wildlife 
regulatory authorities, conservation 
organisations and even bioterrorism 
defence bodies, although locating and 
interpreting such reports often requires 

time and background knowledge of 
risk assessment methodology and 
terminology. These reports are of varying 
degrees of quality and transparency, 
requiring a great deal of time to assess 
their value.

Regulatory issues
Although the important role of wildlife 
in emerging disease ecology is well 
established, regulatory responsibility 
for wildlife is often unclear. As a result, 
wildlife issues often fall ‘between the 
regulatory cracks’, which often translates 
into a lack of organisation and funding for 
wildlife health policy in many countries. 
In addition, when policies are enacted, 
they are often reactionary rather than 
precautionary, leading to increased 
risk and costs of mitigation and control. 
A common exception is that of island 
nations, which often have particularly 
well-developed quarantine and pest 
protection procedures in place against 
invasive species. Even then, the existence 
of protocols does not ensure compliance. 
In general, wildlife is regulated by 
agencies dedicated to the management 
of natural resources, and is not under the 
purview of human or agricultural health 
officials. This means that health officials 
are commonly disengaged from those 
managing wildlife and exotic animals, 
making it difficult to organise proper 
wildlife health surveillance and risk 
assessment protocols. Exceptions occur 
in response to individual cases, such as 
regulation of the importation of rodents 
in the United States by the Centers 
for Disease Control in response to an 
outbreak of monkeypox, traced to the 
shipment of exotic animals destined for 
the companion animal trade. Regardless, 
despite a great deal of evidence that 
wildlife- associated diseases present 
significant potential risk to humans, 
domestic animals and other wildlife, they 
are still assigned a relatively low priority 
by many regulatory departments and 
officials.

Challenges and uncertainty
The high degree of uncertainty inherent 
in conducting wildlife risk assessments 
may limit their practical application. 
First, an overall lack of wildlife disease 
surveillance infrastructure (funding, 
people, expertise and equipment) 
limits the amount of data available for 
hazard identification. Insufficient wildlife 
population data (and even insufficient 

population estimation methodology, in 
many cases) often create uncertainty in 
the ‘denominators’ needed to calculate 
the important epidemiological rates 
used to assess baseline risk. Secondly, 
there are great logistical challenges 
involved in the collection of wildlife 
health data. Important wildlife reservoir 
species (e.g. rodents, bats, non-human 
primates) often live in remote places 
with little infrastructure, making sample 
collection, preservation and shipment a 
challenge. A lack of adequate diagnostic 
methodology for many wildlife species 
and emerging diseases can make it 
difficult to establish baselines and case 
definitions for outbreak investigations. 
Finally, incomplete wildlife trade pathway 
data limit the ability to conduct release 
and exposure assessments, even when 
important disease hazards have been 
identified (e.g. SARS). Although pathways 
of legally traded wildlife may be relatively 
easy to follow, there is usually limited 
information on the point of origin and 
health history. Individuals are rarely 
uniquely identified, making trace-back 
almost impossible, and are often shipped 
in groups, with little thought to stress 
reduction or disease exposure during 
transit. Thus, risk at export does not 
always equal risk at import.

There may be health protocols 
(e.g. quarantine and testing) in existence, 
but compliance is uncertain since 
wildlife units are often underfunded 
and understaffed. In addition, even 
when risk mitigation programmes 
exist for legal trade, the unknowable 
magnitude of illegal trade makes it hard 
to ascertain what percentage of the real 
risk is accounted for. Since pathway 
assessments often help to prioritise 
potential mitigation strategies, uncertainty 
in this area limits the effectiveness of 
both risk assessment and risk mitigation 
techniques in these cases.

Collaborative opportunities
Although few wildlife disease risk 
assessments have been conducted 
in accordance with OIE risk analysis 
standards, information on wildlife disease 
risk may be found in the substantial 
literature available from other disciplines. 
These include epidemiological risk factor 
studies, wildlife disease investigations 
conducted by field biologists, and 
disease ecology modelling conducted by 
conservation biologists and ecologists. 
Much of the literature focuses on the 
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risk of disease emergence and the 
interaction of wildlife within a specific 
pathway of concern. Other publications 
focus on the biology, ecology or 
epidemiology of specific diseases, all of 
which could be considered assessments 
of risk, although not specifically ‘risk 
assessments’, per se. A few examples 
include public health studies examining 
the risk of cross-species transmission 
as a result of contact with wildlife during 
international travel (121, 139), through 
bushmeat hunting and exotic animal 
consumption (1, 95, 127, 134, 219, 221, 222) or via 
exotic companion animal ownership (3, 9, 

28, 30, 38, 52, 162) or xenotransplantation (145). 
Some of these mechanisms are now also 
being examined at the molecular level 
(147, 182). There is a vast body of literature 
on the risk of domestic animal–wildlife 
interactions, resulting in the spread of 
animal regulatory diseases (15, 19, 21, 34, 36, 

93, 98), and growing concern about risks 
associated with commonly found wildlife 
products (13, 14, 23, 132). Aquatic animal 
health risk assessment is a growing field, 
with assessments published on wildlife 
interaction in fisheries (7), aquaculture 
facilities (20), fish translocation and 
international trade (82), as well as shrimp 
farming (113) and basic aquatic animal 
health management and hygiene (150).

Ecologists are increasingly applying 
models of climate change (66, 155), vector 
distribution and abundance (10, 11, 165), 
invasive species (6, 87, 163) and avian 
migration (94, 99), as well as land use 
and ecosystem services (18, 142, 164, 181), 
to find solutions to the risk of disease 
emergence and spread. Conservation 
biologists, zoologists and veterinarians 
are now more concerned about disease 
when discussing the preservation, 
recovery, translocation or reintroduction 
of endangered species (50, 109, 223, 224), and 
often specifically aim to integrate their 
methods with those of epidemiologists 
(104). Finally, there is a growing body of 
literature discussing the issue of wildlife 
trade and disease emergence and 
spread; much of this being a reaction to 
concerns surrounding Ebola virus and 
avian influenza (63, 71, 96, 97, 149, 185, 191, 206).

The way forward
It is now well established in the global 
community that wildlife disease matters 
and that severe consequences have 
occurred, and are still occurring, as a 
result of human and domestic animal 
exposure to wildlife. It has also been 

established that these diseases are very 
difficult to control, even in developed 
countries (8, 217). Of the three basic 
pathways of exposure to wildlife (direct 
exposure of humans to wildlife due to 
human encroachment into previously wild 
areas; increased co-mingling of domestic 
animals and wildlife due to changes in 
land use; and through the increasing 
volume of international movement of 
wildlife), trade is probably the pathway 
with the highest potential for exposure 
and with the least inherent control. Thus, 
collaborations must be strengthened to 
harness the great resources needed to 
improve the science of wildlife disease 
risk analysis. This, in turn, will help 
facilitate the development of effective 
policy in the face of rapidly changing risk. 
This can be accomplished by focusing on 
four areas:
 § network development
 § methodology development
 § data acquisition
 § policy formulation.

There have been many calls for such 
collaboration in recent years. Success 
on this front will require reconciling the 
ethics and values of multiple disparate 
disciplines (economists, regulatory 
officials, conservationists, public health 
practitioners, ecologists, veterinarians 
and wildlife biologists, to name a few). 
Solutions will only come through a 
transdisciplinary approach to this problem 
(146), and thus it should be the mandate 
of the OIE Working Group on Wildlife 
Diseases to foster these discussions and 
connections. Once proper partnerships 
and working relationships are established, 
wildlife disease risk assessment 
methodology must be enhanced and 
standardised, to some degree, as this 
will allow for greater transparency and 
repeatability, enhancing the reliability 
of the process and its potential for 
publication (135, 196, 200, 210).

Elegant models are only partially 
useful without quality data. Fortunately, 
a great deal of funding is currently being 
dedicated to increasing the amount of 
wildlife disease data and diagnostics 
available on a global scale (201). There are 
also efforts to improve wildlife disease 
hazard identification and surveillance 
methods (123, 129, 131, 224). However, there are 
still questions about the usefulness of 
regarding wildlife as sentinels for human 
disease (159). For this reason, depending 
on human health needs to drive the 
funding for wildlife disease surveillance 

(as in the cases of Nipah virus, Ebola 
virus, SARS and West Nile virus, for 
instance) is not sustainable.

Wildlife questions are big and 
complex. Thus, unique approaches, 
requiring significant investment 
and sustained political support, are 
required immediately to address the 
issues presented in this paper. Novel 
relationships, such as public-private 
partnerships and international coalitions, 
must continue to be explored to aid 
in aligning objectives among differing 
interests while continuing to foster the 
‘One Health’ philosophy currently in 
vogue. New partnerships among those 
with previously disparate or competing 
interests, such as international-trade-
regulating bodies (e.g. CITES, the World 
Bank and the World Trade Organization), 
and continuation of fledgeling 
partnerships between international health 
agencies (WHO, the Food and Agriculture 
Organization of the United Nations and 
the OIE), created under the strain of 
recently emerging zoonotic diseases, 
must take a proactive lead and be 
supported, both politically and financially. 
Finally, models aimed at addressing 
complex wildlife questions must include 
input from numerous disciplines not 
usually included in the OIE-based risk 
assessment process, including expertise 
in land use planning (148), wildlife use 
and natural resource management 
(101), international conservation ethics, 
international regulation of wildlife trade 
and macro- and micro-economics, 
amongst many others (35). Regionally 
and locally, this means that wildlife must 
have a clear place in the regulatory 
framework of nation states. Ideally, this 
would allow for the fostering of respect 
for the preservation of natural resources 
while simultaneously addressing real-
world disease risks and concerns at a 
global level.
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Abstract
The global trade in wildlife has historically contributed to the emergence and spread of infectious diseases. The United States 
is the world’s largest importer of wildlife and wildlife products, yet minimal pathogen surveillance has precluded assessment of 
the health risks posed by this practice. This report details the findings of a pilot project to establish surveillance methodology 
for zoonotic agents in confiscated wildlife products. Initial findings from samples collected at several international airports 
identified parts originating from nonhuman primate (NHP) and rodent species, including baboon, chimpanzee, mangabey, 
guenon, green monkey, cane rat and rat. Pathogen screening identified retroviruses (simian foamy virus) and/or herpesviruses 
(cytomegalovirus and lymphocryptovirus) in the NHP samples. These results are the first demonstration that illegal bushmeat 
importation into the United States could act as a conduit for pathogen spread, and suggest that implementation of disease 
surveillance of the wildlife trade will help facilitate prevention of disease emergence.
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Introduction
No adequate estimate of numbers of 
wildlife traded throughout the world exists 
given the large size and covert nature 
of the business. Beyond the threats 
to conservation, the intermingling of 
wildlife, domestic animals and humans 
during the process of wildlife extraction, 
consumption, and trade can serve 
as a vessel for pathogen exchange 
[1]. Nearly 75% of emerging infectious 
diseases in humans are of zoonotic 
origin, the majority of which originate in 
wildlife [2,3]. Therefore infectious diseases 
acquired from contact with wildlife, such 
as occurs via the wildlife trade, are 
increasingly of concern to global public 
health.

Trade in live animals and animal 
products has led to the emergence of 
several zoonotic pathogens, of which 
RNA viruses are the most common. 
SARS emerged as a respiratory and 
gastrointestinal disease in southwest 
China and within months had spread to 
29 other countries, eventually leading to 
8,098 cases and 774 deaths. Masked 
palm civets (Paguma larvata) traded in 
the markets of Guangdong were found 
to be infected and a large proportion 
of the early cases were restaurant 
workers who bought and butchered 
wildlife from these markets [4].

The United States is one of the 
world’s largest consumers of imported 
wildlife and wildlife products [5]. 
Between 2000 and 2006, approximately 
1.5 billion live wild animals (around 
120,000,000 per year) were legally 
imported into the United States nearly 
90% of which were destined for the 
pet industry [6], and an average of over 
25 million kilograms of non-live wildlife 
enter the United States each year [5]. 
New York is the most frequently used 
port of entry into the United States, 
and in combination with Los Angeles 
and Miami accounts for more than half 
of all known wildlife imports. Imports 
most often refused entry (i.e., deemed 
to be illegal) into the United States 
included those from China, Philippines, 
Hong Kong, Thailand, and Nigeria [5] 
– countries with endemic pathogens 
such as highly pathogenic H5N1 
influenza virus, Nipah virus, and simian 
retroviruses.

Health risks to the US public, 
agricultural industry, and native wildlife 
posed by the wildlife trade have generally 
not been quantified due to minimal 

surveillance of live animal imports and the 
absence of surveillance of wildlife product 
imports. Despite this, known examples 
of disease introductions to the United 
States via the wildlife trade have included 
pathogens of risk to wildlife, livestock 
and public health such as amphibian 
chytridiomycosis, exotic Newcastle’s 
disease, and monkeypox, respectively. 
The monkeypox outbreak showed that 
a single shipment of infected animals 
can result in serious impact on public 
health, highlighting the challenges faced 
by agencies attempting to regulate both 
legal and illegal wildlife trade. The USDA 
regulates certain exotic ruminant species, 
some birds, some fish, a few species 
of tortoise, hedgehogs, tenrecs, and 
brushtail possums for specific foreign 
animal diseases to protect agricultural 
health. In general, there is no current 
remit for USDA to regulate species as 
potential threats to wildlife or public 
health. Species restricted by Centers for 
Disease Control and Prevention (CDC) 
include certain turtles, NHPs, bats, civets, 
and African rodents.

Hunting and butchering of bushmeat 
(for the purpose of this paper to be 
defined according to Oxford Dictionary 
as the meat of African wild animals) 
has been increasingly recognized 
as a source of disease emergence. 
Harvest of NHP bushmeat and exposure 
to NHPs in captivity have resulted in 
cross-species transmission of several 
retroviruses to humans including 
simian immunodeficiency virus (SIV), 
simian T-lymphotropic virus (STLV), 
and simian foamy virus (SFV) [7,8]. While 
SIV and STLV adapted to humans 
and spread to become the global 
pathogens human immunodeficiency 
virus (HIV) and human T-lymphotropic 
virus (HTLV), less is known about 
the distribution and public health 
consequences of SFV infection [7]. 
Much of the bushmeat smuggled 
into the United States from Africa by 
air passes through Europe en route, 
although amount and characteristics 
of bushmeat reaching US borders is not 
well described. One study estimated 
that 273 tons of bushmeat was imported 
every year into Paris Roissy-Charles de 
Gaulle Airport in France on Air France 
carriers alone [9].

Under the authority of the Public 
Health Service Act, the US Department 
of Health and Human Service (DHHS), 
CDC is responsible for preventing the 

introduction, transmission, and spread 
of communicable diseases, including 
those from animals or animal products 
to humans. CDC recognizes the potential 
public health risk posed by illegal 
trade in wildlife and regulations are in 
place that prohibit the importation of 
bushmeat products derived from CDC-
regulated animals. To better understand 
and educate the public about risks to 
public health from smuggled bushmeat, 
beginning in 2008 CDC and inter-
agency and non-governmental partners 
initiated a cooperative effort to assess 
those risks. This effort includes a pilot 
study to screen for evidence of zoonotic 
pathogens in CDC-regulated wild 
animal products. Here we report finding 
sequences of simian retroviruses and 
herpesviruses in bushmeat confiscated 
at five US airports.

Methods
Shipment confiscation 
and specimen collection
This pilot study was initiated at John 
F. Kennedy Airport (JFK) in Queens, 
NY, where CDC-regulated wildlife 
products were seized by US Customs 
and Border Protection (CBP) between 
October 2008 to September 2010. 
Beginning in April 2010, additional 
seizures from another four airports that 
receive international flights (Philadelphia, 
Washington Dulles, George Bush 
Intercontinental-Houston, and Atlanta 
Hartsfield-Jackson International) 
were included in the study. Illegally 
imported shipments were confiscated 
opportunistically and thus the pilot study 
established only the presence and not 
the prevalence of zoonotic agents in 
the specimens.

Site of origin and destination, 
flight data, mail shipment or carrying 
passenger identification, date of arrival, 
and date of sample collection were 
recorded for each confiscation. Items 
were photographed and identified to 
genus and species if possible. Biological 
samples were processed for aliquoting 
and storage at the CDC Quarantine 
Laboratory at JFK Airport, and any 
remaining tissues were incinerated 
according to standard protocols. 
All items were sampled while wearing 
full personal protective equipment and 
sterile instruments were used to avoid 
cross-contamination. The freshest 
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part of each item was located (muscle 
appearing red or raw, joint fluid, bone 
marrow, etc.) and several samples 
were taken from each item, placed 
in cryotubes, and preserved immediately 
in liquid nitrogen.

An additional collection of bushmeat 
items was seized by US Fish and Wildlife 
Service (USFWS) at JFK airport in 2006, 
and provided for this study by USFWS 
and the United States Geological 
Survey National Wildlife Health Center 
(NWHC). Specimens included those 
central to a 2006 federal case against 
a person caught smuggling bushmeat 
into New York for resale [10]. These 
samples had been stored at USFWS 
forensic laboratories at -20°C from 2006 
until 2010, when they were shipped 
to the NWHC for processing as part 
of this study. All specimens were then 
stored at -80°C, and thawed at -20°C 
before processing at the NWHC. Tissue 

dissection was performed as described 
above with some minor differences; 
0.5 cm2 samples were preserved in 1 mL 
Nuclisens lysis buffer (Biomerieux Inc, 
cat# 284135) prior to immediate storage 
at -80°C.

Sample analysis and preparation
Permission was obtained from the 
New York Department of Agriculture 
and Markets to transfer the frozen 
specimens from JFK Airport to CDC 
National Center for HIV/AIDS, Viral 
Hepatitis, STD, and TB Prevention 
(NCHHSTP), and/or Columbia University’s 
Center for Infection and Immunity (CII) 
for testing. When an assured gross 
identification of species could not 
be made, samples were genetically 
identified by phylogenetic analysis of 
mtDNA genes, including cytochrome c 
oxidase subunits I and II (COX1/2), and/or 
cytochrome b (CytB) [11–15].

Nucleic acids were extracted from 
10–30 mg of tissue using mechanical 

disruption (Qiagen tissue lyser II or 
Next Advance Inc Bullet Blender), 
followed by proteinase K treatment until 
complete digestion of the tissue was 
achieved. Purification of subsequent 
homogenates was performed using the 
Qiagen All-Prep DNA and RNA extraction 
kit or DNeasy Blood and Tissue kits 
according to the manufacturer’s 
instructions. Nucleic acid quality was 
determined using the Agilent BioAnalyser 
(Agilent RNA nano 6000) or ß-actin PCR 
as previously described [16].

Microbial Screening
Samples were screened for multiple 
pathogens as described in detail 
elsewhere, including: leptospira and 
anthrax [17], herpesviruses [18], filoviruses 
[19], paramyxoviruses [20], coronaviruses 
[21], flaviviruses [22], orthopoxviruses 
[23] and simian retroviruses (SIV, STLV, 
SFV) [24–29]. All PCR-amplified bands 
approximately the expected size were 
confirmed by sequencing.

Sequence Analysis
Raw sequences were analyzed and 
edited in Geneious Pro v5.1.7 and MEGA 
5.03. Multiple sequence alignments 
were constructed using ClustalW and 
phylogenetic comparisons made using 
Neighbor-Joining (NJ) and maximum 
likelihood (ML) algorithms. ModelTest 
was used to select the most appropriate 
nucleotide substitution model. Support 
for branching order was evaluated using 
1,000 nonparametric bootstrap support. 
Sequence identity was calculated using 
uncorrected p-distances in PAUP* and 
BLAST.

Results
Specimen condition and species 
composition
From October 2008 to September 
2010, 8 postal shipments confiscated 
at JFK Airport were included in this 
study. From June 2010 to September 
2010, an additional 20 passenger-
carried packages confiscated at the 
four other international airports were 
sampled for this study. Additional 
confiscations were made but were 
not included in this study due to poor 
condition of sample (e.g., severely 
degraded or chemically treated). In 
many cases multiple separate packages 
were included in a single shipment 
or carried by a single passenger. 
Specimens varied in condition, 

Figure 1. Nonhuman primate bushmeat specimens confiscated at US airports. Examples of smuggled 
simian bushmeat (a) skull, (b) hand, (c) skull and torso, and (d) arm. Ruler units are centimeters. 
doi:10.1371/journal.pone.0029505.g001
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including items that were fresh, raw 
transported in a cooler, lightly smoked, 
or well dried (Fig. 1A–D). Most items 
contained moist inner tissue. RNA 
quality was low with a predominance 
of degraded, low molecular weight 
fragments in the samples, while B-actin 
sequences were detected in the NHP 
specimens suggesting the presence 
of amplifiable DNA (data not shown). 
Samples from approximately 44 animals 
were included in this study, including 
9 NHPs comprising 2 chimpanzees 
(Pan troglodytes), 2 mangabeys 
(Cercocebus spp.), and 5 guenons 
(Cercopithecus spp.; one of which 
was further analyzed and identified 
as Cercopithecus nictitans, white-nosed 
guenon) all confirmed by phylogenetic 
analysis; and 35 rodents comprised 
of 14 cane rats (Thryonomys sp.) 
confirmed by gross or phylogenetic 
analysis, 18 suspected cane rats 
(based on gross identification), and 
3 rats (unknown species) confirmed 
by gross identification.

The USFWS specimens from 2006 
included an additional 20 NHP tissues 
from 16 individual animals including 10 
baboons (Papio sp.) and 6 African green 
monkeys (AGMs; Chlorocebus sp.) all 
confirmed by phylogenetic analysis.

Pathogen detection
Both SFV and herpesviruses were 
detected in the nonhuman primate 
bushmeat samples. All positive NHP 
samples are presented in Table 1. 
All NHP samples were negative for 
SIV and STLV sequences. All rodent 
samples were negative for leptospira, 
anthrax, herpesviruses, filoviruses, 
paramyxoviruses, coronaviruses, 
flaviviruses, and orthopoxviruses.

Simian Foamy Virus
SFV polymerase (pol, 465-bp) and 
long terminal repeat (LTR, ~357-bp) 
sequences were detected at CDC in 
tissues from one chimpanzee (BM013) 
and one mangabey (BM008). SFV 
LTR sequences were also identified 
in a second mangabey (BM010). 
BLAST analysis of the 425-bp pol 
sequences from BM013 and BM008 
showed maximum nucleotide identity 
to SFVs from P. t ellioti and mangabey 
(Cercocebus atys and Cercocebus 
agilis), respectively. Phylogenetic 
analysis of the two pol sequences with 
those available on GenBank confirmed 
that the chimpanzee SFV was highly 
related to SFV from P. t. ellioti whereas 
the mangabey SFV clustered tightly with 
SFV from sooty mangabeys (Cercocebus 

atys) (Figure 2). P. t. ellioti are endemic 
to West-Central Africa in Nigeria and 
Cameroon while Cercocebus atys are 
found in West Africa from Senegal to 
Ghana. Phylogenetic analysis was not 
performed on LTR sequences since only 
limited SFV sequences in this region are 
available at GenBank. BLAST analysis 
was similarly limited and gave the highest 
nucleotide identity to chimpanzee and 
mandrill (M. sphinx) SFV LTR sequences, 
respectively. The two LTR sequences 
from mangabeys (BM008 and BM010) 
were 94% identical to each other due to 
an 8-bp deletion in the LTR of BM008 
and 8 nucleotide substitutions.

In the USFWS samples SFV pol 
sequences were present in 3/10 
baboons, and in 1/6 AGMs. The baboon 
SFVs shared >97% nucleotide identity, 
and had 88–90% nucleotide identity 
with the AGM SFV. Phylogenetic analysis 
of the short (156 bp) pol sequences 
shows that the three baboon SFVs 
clustered together, yet separately from 
the AGM SFV - suggesting some genetic 
relatedness that reflects host specificity 
as previously demonstrated [13] (Figure 3). 
However, while the short baboon SFV 
pol sequences detected in this study 

Table 1. Species identification and viruses found in smuggled nonhuman primate bushmeat samples1

Species2 Common name Sample number1 Tissue LCV CMV SFV
Origin of 
package

Destination 
of package

Chlorocebus sabaeus green monkey CII-040 Bone marrow + Guinea Staten Island, NY

Chlorocebus sabaeus green monkey CII-051 Bone marrow + + Guinea Staten Island, NY

Chlorocebus sabaeus green monkey CII-044 Trachea + Guinea Staten Island, NY

Chlorocebus sabaeus green monkey CII-144 Trachea + Guinea Staten Island, NY

Cercopithecus nictitans greater white-nosed monkey BM002 Muscle + Nigeria Dallas, TX

Papio papio baboon CII-013 Bone marrow + Guinea Staten Island, NY

Papio papio baboon CII-028 Spinal nerve + Guinea Staten Island, NY

Muscle +

Papio papio baboon CII-046 Right eye + Guinea Staten Island, NY

Papio papio baboon CII-163 Optic nerve + + Guinea Staten Island, NY

Right eye + +

Trachea + +

Cercocebus atys sooty mangabey BM008 Muscle + + Liberia Philadelphia, PA

Cercocebus atys sooty mangabey BM010 Muscle + Liberia Philadelphia, PA

Pan troglodytes ellioti Nigeria-Cameroon 
chimpanzee

BM013 Muscle + Nigeria Queens, NY

1 Only samples testing positive are listed. All other rodent and simian samples were negative for all pathogens tested.
2 Species identification inferred with phylogenetic analysis. 
doi:10.1371/journal.pone.0029505.t001
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clustered together, they did not cluster 
with other published sequences from 
baboons (80.1–84.2% nucleotide 
identity). Similarly the AGM sequences 
did not cluster with published AGM 
sequences (85.8–86.5% nucleotide 
identity). These results may reflect 
poor phylogenetic signal from limited 
sequence data in this region.

All simian DNA samples from USFWS 
were also screened for larger SFV pol 
sequences (465-bp) as done at the 
CDC but were found in only one baboon 
sample (CII-163). Phylogenetic analysis 
of the larger pol sequence inferred a 
significant relationship to SFV from Guinea 
baboons (P. papio) (Figure 3), which 
correlated with the origin of the shipment 
(Guinea). Our inability to detect larger 
pol sequences in other SFV-positive 
baboon and AGM samples may be due 
to highly degraded nucleic acids in those 
specimens (confiscated in 2006) which 
limits detection of longer sequences.

Herpesviruses
Two genera of herpesvirus were 
detected in NHP specimens, including 
cytomegaloviruses (CMV; betaherpesvirus) 
and lymphocryptoviruses (LCV; 
gammaherpesvirus) (Table 1). CMV 
sequences from baboons CII-028 and 
CII-163 shared >99.5% nucleotide identity 
indicating they are likely to be the same 
virus. Comparison of this virus with the 
CMV sequence from white-nosed guenon 
BM002 showed these two CMVs are 91% 
identical. Overall, nucleotide sequence 
identity within the CMVs (for sequences 
included here) was shown to be 68.4–
100% (µ = 85.0%).

LCVs were detected in four AGMs, 
two baboons, and one mangabey. LCV 
sequences in AGMs CII-044 and CII-144 
were >99% identical and likely represent 
the same virus. A comparison of this virus 
with the other LCVs detected showed 
88.2–95.5% sequence identity. Sequence 
identity for the entire LCV group was 
calculated to be 81.0–100% (µ = 87.5).

Phylogenetic analysis confirmed the 
presence and phylogenetic relatedness 
of CMV and LCV in these NHP 
specimens (Figure 4).

Mixed infections
Multiple viruses were detected within 
some samples. Both LCV and SFV 
were detected in the bone marrow of 

AGM CII-051 and muscle of mangabey 
BM008 (Table 1). CMV, LCV, and 
SFV were detected in baboon CII-163 
(Table 1).

GenBank Accession numbers
New SFV, herpesvirus, and mtDNA 
sequences identified in the current 
study have been deposited at GenBank 
with the following accession numbers: 
JF810903–JF810914 and JF828317– 
JF828329. Sequences less than 200 bp 
are available upon request.

Discussion
Our study is the first to establish 
surveillance for zoonotic viruses in wild 
animal products illegally imported into 
the United States in an effort to prevent 
the transmission of infectious agents from 
these shipments. The restricted number of 
samples included in this study were tested 
for a limited range of pathogens only and 
thus presence of additional pathogens 
not included in this study cannot be 
ruled out. We identified four SFV strains 
and two different herpesviruses (in some 

Figure 2. Inferred phylogenetic relationships of SFV pol sequences detected in bushmeat samples. 
Neighbor-joining (NJ) and maximum- likelihood (ML) analysis gave identical branching orders. 
New SFV sequences identified in this study are boxed. Clades of sequences from Mandrillus, 
Cercopithicus, Chlorocebus, Macaca, Pongo, Gorilla, and Pan paniscus are collapsed for presentation. 
Branch lengths are drawn to scale and only bootstrap values (NJ/ML) greater than 70% are shown. 
doi:10.1371/journal.pone.0029505.g002
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cases in the same tissues) in smuggled 
NHP bushmeat. Using phylogenetic 
analysis and gross examination, we were 
able to determine that bushmeat from 
nine NHP species and at least two rodent 
species were attempted to be smuggled 
into the United States. These results 
are consistent with the origin of the 
shipments from West Africa and included 
species of conservation importance (P. 
papio, Cercocebus atys, and P. t. ellioti 
are classified as ‘‘near threatened’’, 
‘‘vulnerable’’, and ‘‘endangered’’, 

respectively by the International Union for 
Conservation of Nature), suggesting more 
education efforts or harsher penalties 
are needed regarding the handling, 
consumption, and illegal transportation 
of products from wildlife of conservation 
concern. In addition, the finding of 
mangabey, guenon, and cane rat 
bushmeat in our study is consistent with 
that reported by Chaber et al who found 
these and bushmeat from nine other 
species entering Paris-Charles de Gaulle 
Airport [9].

Our finding of SFV DNA in smuggled 
NHP specimens comprising of four 
species (baboon, chimp, mangabey, 
and AGM) is significant because SFV is 
a known zoonotic infection of humans 
exposed to NHPs. However, the mode 
of transmission to humans is poorly 
understood and while most infected 
people reported sustaining a NHP 
exposure (mostly bites) others did not, 
suggesting a less invasive mode of 

Figure 3. Inferred phylogenetic relationships of SFV pol (,153 bp) sequences detected in USFWS bushmeat samples. Neighbor- joining (NJ) and maximum-
likelihood (ML) analysis gave identical branching orders. New SFV sequences identified in this study are underlined. doi:10.1371/journal.pone.0029505.g003
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infection is possible [7]. These viruses are 
probably not easily spread from human-
to-human, although persistent infection 
has been documented [7]. Several 
SFV-positive people reported donating 
blood while infected and because blood 
banks do not screen for SFV, secondary 
transmission via contaminated blood 
donations may be possible [7]. Further 
research into the possibility of secondary 
transmission of SFV is required. The 
finding of SFV DNA in the bushmeat 
samples highlights a potential public 

health risk of exposure to these tissues 
along the hunting, transportation, and 
consumption continuum with multiple 
opportunities for primary transmissions. 
Unlike most retroviruses whose RNA 
genome is packaged in the viral 
particles, foamy viruses are unusual in 
that DNA and/or RNA can be present 
in the infectious virus particles. Thus, 
finding of only DNA does not exclude 
that SFV in these tissues is not infectious, 
especially in the more recently CDC 
confiscated items which contained 
fresher tissue compared to the USFWS 
items confiscated in 2006 that were 

partially degraded at the time of analysis 
in 2010. Human infection with SFV is of 
further concern because increases in 
the pathogenicity of simian retroviruses 
following cross-species transmission 
have been documented (e.g., HIV-1 and 
HIV-2) [30,31]. However, the limited number 
of cases, short follow-up duration, and 
selection biases in the enrolling of healthy 
workers or hunters to identify cases all 
limit the identification of potential disease 
associations [7].

Although we did not find SIV or STLV 
in the limited number of specimens in this 
study, these viruses have been found in 

Figure 4. Inferred phylogenetic relationships of herpesviruses detected in siman bushmeat samples. Neighbor-joining (NJ) and maximum-likelihood 
(ML) analysis gave identical branching orders. Sequences identified in bushmeat products are underlined and cluster with sub- families betaherpesvirus 
(samples: CII-028, CII-163, BM-002), and gammaherpesvirus (samples: CII-163, CII-013, CII-051, CII-044, CII-144, CII-040, BM-008). 
doi:10.1371/journal.pone.0029505.g004
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high prevalences in NHP specimens at 
bushmeat markets and in hunted NHPs 
[8,32,33]. HIV-1 and HIV-2 emerged as a 
result of several spillover events of SIV 
from chimpanzees and mangabeys, 
respectively, that were likely hunted for 
bushmeat in central and western Africa 
[30]. Serosurveillance studies have shown 
thirty-five different species of African 
NHPs harbor lentivirus infections, with a 
prevalence of SIV in up to 35% of free-
ranging chimpanzees, and 30–60% of 
free-ranging sooty mangabeys and green 
monkeys [30,31,33,34].

To date, four groups of HTLV viruses 
found in humans are believed to have 
originated from corresponding STLV 
strains in NHP species (including 
mangabeys, baboons, and chimpanzees) 
via multiple transmission events [35]. HTLV-
1, closely related to STLV-1 group viruses, 
infects 15 to 20 million people worldwide 
and is spread from person to person 
via bodily fluids [35]. These viruses are 
capable of causing leukemia, lymphoma 
and neurologic disease in humans [35]. 
Discoveries of HTLV-3 and HTLV-4, and 
a novel STLV-1 strain were recently made 
in NHP hunters in Cameroon [7], and 89% 
of hunted bushmeat in Cameroon has 
been shown to be infected with STLV 
strains [8,32]. Although imported wildlife 
products are often not in a freshly-
killed state, many are not smoked or 
processed in any manner, thus screening 
of larger sample collections of smuggled 
bushmeat may reveal evidence of these 
viruses.

Like retroviruses, herpesviruses 
can cause long-term latent infections 
in their host. Most herpesviruses are 
host-specific, yet particular strains are 
capable of causing severe disease in 
the non-host, examples of which include 
agents of malignant catarrhal fever and 
Herpes B virus [36,37]. CMVs are in the 
betaherpesvirus subfamily. Human CMV 
is typically asymptomatic in humans, with 
the exception of immunocompromised 
persons. Similarly, many NHPs are 
asymptomatic hosts of CMV that do not 
typically infect other species, including 
humans. However, baboon CMV (bCMV), 
like that identified in our study, has been 
shown to replicate in human tissues in 
vitro as well as infect and replicate in 
humans following a bCMV-positive liver 
xenotransplant [38].

Lymphocryptoviruses (LCV) are in 
the gammaherpesvirus subfamily, and 
include human LCV, and Epstein-Barr 

virus (EBV), the agent of infectious 
mononucleosis. Nearly 90% of adults 
in the United States have antibodies 
indicating exposure at some point to 
EBV. LCVs are typically asymptomatic 
in their host, with the exception of 
immunocompromised individuals 
who may develop B-cell tumors. 
Although much less efficient, baboon 
LCV can infect human B cells in 
immunocompromised persons or in 
persons co-infected with EBV and 
replicate in EBV-immortalized B cells 
with the theoretical potential for viral 
recombination [39]. However, it is unknown 
if the novel herpesviruses found in 
bushmeat specimens in our study can 
easily infect humans handling these 
tissues. Systematic studies examining 
herpesvirus transmission risks associated 
with handling or consumption of infected 
animal tissues have not been reported. 
In addition, virus isolation was not 
performed in our study to determine the 
infectiousness of the specimens at the 
time of confiscation.

In summary, our study establishes 
initial surveillance methodology to detect 
and identify zoonotic pathogens and 
species of origin of wildlife products 
entering the United States. While we were 
successful in demonstrating the presence 
of SFV and herpesviruses in bushmeat 
specimens, our pilot study was limited by 
the range, number, and variable condition 
of products available to us and was not 
intended to be a comprehensive review of 
presence or to measure prevalence of all 
pathogens imported in wildlife products. 
Because our study only included a small 
number of CDC-regulated species and 
excluded products of ungulate, carnivore, 
reptile, avian and other origin, as well as 
any live animal imports, all of which may 
carry zoonotic pathogens or diseases 
that threaten domestic livestock or native 
wildlife, in addition to the fact that virus 
isolation was not performed in our study 
to determine the infectiousness of the 
specimens at the time of confiscation, 
there is a large component of zoonotic 
disease risk assessment not included 
in this study. A further understanding of 
pathogen movements through the trade 
will only be recognized through broader 
surveillance efforts and pathogen 
identification and discovery techniques 
in wildlife and wildlife products arriving 
at US ports of entry so that appropriate 
measures can be taken to further mitigate 
potential risks.
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Abstract:
Epidemiological investigation suggested that the current outbreak of COVID-19 virus was associated with a seafood market, 
and COVID-19 has been identified a probable bat origin. Similar with SARS event in 2003, such a zoonotic disease showed 
an animal-to-person and even more serious person-to-person spread, and posed a significant threat to the global health 
and socio-economic development. We analyzed the association of both outbreaks with wildlife diet in China, and proposed 
suggestions for regulating wildlife conservation and food safety to prevent human exposure to novel virus, including increasing 
social awareness of hazards in eating wild animals, strengthening legislation on eating and trading of wild animals, improving 
the standards for food safety, and establishing market supervision mechanism. Regulatory intervention is not only critical for 
China but also for other countries where wildlife hunting is prevalent to prevent from novel virus exposures.
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The current outbreak of Novel coronavirus 
pneumonia (COVID-19), which was first 
reported from Wuhan of China on 31 
December 2019 and can cause severe 
respiratory disease (1), has spread rapidly 
around the globe. As of 30 January 2020, 
83 cases had been diagnosed in 18 countries 
except for China, at that time COVID-19 was 
declared by World Health Organization (WHO) 
a Public Health Emergency of International 
Concern (PHEIC). Epidemiological 
investigation suggested that this outbreak was 
associated with a seafood market in Wuhan, 
and COVID-19 has been identified a probable 
bat origin (2, 3). This can be reminiscent of 
another outbreak, Severe Acute Respiratory 
Syndrome (SARS), emerged in Guangdong, 
China at the end of 2002. Bat was 
identified as the natural reservoir host of 
SARS coronavirus 15 years later (4).

Both SARS in 2003 and COVID-19 
this time showed the zoonotic sources 
of virus that can cross species to infect 
humans (5, 6). Such emerging infectious 
diseases which showed an animal-to-
person and even more serious person-to-
person spread, were caused by human 
exposures to viruses through a series 

of trading, marketing or consumption of 
the infected animals. Viral spill-over from 
intermediate hosts infected by bats had 
a close relationship to the special dietary 
habit of some Chinese people, especially 
in southern China. China has a long 
history of food culture and a prosperous 
catering industry. Prevalence of eating wild 
animals in ancient times was a supplement 
for protein due to insufficient intake. 
But nowadays, it becomes a weird dietary 
to meet the curiosity of some people, and 
even a symbolic of some Chinese Yuppies 
or tyrants because of the rarity and high 
price of the wild animals. Another infectious 
disease caused by Avian influenza A 
(H7N9) virus, which was found in March 
2013 in China, showed human exposure 
to live poultry or potentially contaminated 
environments, especially markets where 
live birds were sold. Most of the zoonotic 
infection risk was associated with eating 
and trading of wild animals, which can 
pose a significant threat to the global 
health and socio-economic development. 
Regulating wildlife conservation and food 
safety to prevent human exposure to 
novel virus is of global significance.

Outbreaks of viral infections posed 
a significant threat to public health. 
In November 2002, clusters of pneumonia 
with unknown cause were reported in 
Guangdong province of China, now 
known as the SARS-CoV outbreak, and 
the number of cases of SARS increased 
substantially in the spring of 2003 in China 
and spread globally later (7). The mortality in 
China caused by SARS constituted 90.62% 
of the total death in the globe, with mortality 
rate of 10.18% (Fig. S1). The mortality rate 
caused by H7N9 reached 37.89% from 
2016 to 2018 (Fig. S2). As of 27 February 
2020, COVID-19 has caused infections in 
46 countries outside China and a cruise 
ship currently in Japanese territorial 
waters, with 3664 confirmed cases and 
57 deaths mainly in the Republic of Korea, 
Italy, Japan, Iran, France, Philippines, and 
the international conveyance “Diamond 
Princess” (Fig. S3). In the meantime, 
the situation in China was much more 
serious, as of 27 February 2020, the 
number of confirmed cases and deaths 
increased from 1 to 78630, and 1 to 2747, 
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respectively. The number of suspected 
cases increased from 54 to 28942 from 
20 January 2020 to 8 February 2020, and 
since then showed a decreasing trend (Fig. 
S4). The results indicated that COVID-19 
is more serious than SARS and H7N9 in 
terms of spread speed and scope.

Extraordinary public health measures have 
been taken in and outside China to reduce 
further spread of the COVID-19 outbreak (8). 
Currently, many foreign airline companies like 
United Airlines, Air Canada and British Airways 
have cut-off or reduced their flights to Wuhan 
and even to other major cities in China (Fig.
S5). Although WHO has not recommended 
any international travel restrictions so far (9), the 
local government in Wuhan has announced 
the suspension of public transportation on 23 
January 2020, with closure of airports, railway 
stations, and highways in the city, to prevent 
further disease transmission (10). In China, 
passenger volume of railway presented a 
decreasing trend from 27 January 2020 
to 2 February 2020 and is down about by 
62.2%~74.4% year on year. Passenger volume 
of civil aviation, highway and waterway has 
also declined with more than 70%, 85.6% and 
90.2% on a year-on-year basis on 29 January 
2020 (Fig.S5). Emigration ratio from Wuhan to 
other provinces presented a decreasing trend 
after 23 January 2020 (Fig.S6). The suspension 
of transportation helped a lot to prevent the 
virus spread from person to person, with the 
number of newly confirmed cases presented 
a decreasing trend both in and outside of 
Hubei Province of China (Fig. S7).

The impacts of such an epidemic on 
social economy will be huge (11), especially 
on services such as transportation, 
cultural tourism, hotel and catering and 
entertainment (Fig.S8-S9). The mismatch 
between supply and demand in the 
market caused by infectious diseases has 
led to huge employment consequences 
(12). Uncertainty about the future of the 
epidemic and fear of its international 
spread could also reduce confidence in 
economic development (13). The SARS 
event led to a decline in consumption, 
imports, exports and investment (Fig.S10-
S12), and many enterprises faced liability 
crisis (Fig.S13). It was estimated that the 
SARS outbreak costed China between 
$12.3 billion and $28.4 billion, with GDP 
estimated to have fallen by 2% in the 
second quarter of 2003 and 1% for the 
whole year (Fig.S14). At the same time, 
global economic loss was estimated to be 
between $30 billion and $100 billion (14). 

The H7N9 had a milder economic impact 
than SARS, and China’s poultry industry 
suffered more than 40 billion yuan from 
the outbreak. However, the economic 
impact was minimal on a global scale (14).

Similar with SARS, COVID-19 also 
started at the end of the year, but it 
attracted the governmental attention 
relatively earlier. Since the Chinese New 
Year is early February in 2020, the impact 
on the real economy is likely to begin in 
the first quarter. Travel rush after the Spring 
Festival holiday has postponed, however, 
the number of passengers carried by all 
kinds of transportation means has dropped 
sharply. Revenues of film box office, tourism 
and catering industries have also dropped 
significantly due to the restricts. According 
to the China Movie Data Information Network 
(15), the total revenue of film box office during 
the 2019 Spring Festival season was 5.86 
billion Chinese yuan, accounting for 9% of 
the whole year. However, due to the impact 
of the epidemic, the demand for watching 
movies in 2020 Spring Festival dropped 
sharply, and all the large cinemas have 
suspended business due to the COVID-19 
outbreak, which will cause a huge loss of 
the revenues from film box office during 
the 2020 Spring Festival. It was reported 
that more than 20,000 employees of Xibei 
Restaurant Group were unemployed, and 
daily revenue was only 5-10% of a normal 
level. At present, various departments 
of the Chinese government have worked 
out emergent policies and measures to 
hedge against the impacts of the epidemic, 
especially to help the affected enterprises 
and workers (Table S1). In order to solve 
the problems occurred in the course of 
epidemic prevention and control, the 
Chinese government has fostered new areas 
of economy, such as online shopping, online 
food order and delivery, online entertainment 
and other forms of digital economy.

Since such an epidemic is associated 
with consumption of wild animals and has 
frequently happened in China recent years, 
it is essential to take precautionary actions 
to cut off or reduce human exposure to 
novel virus. In addition to the prevention 
and control measures recommended by 
WHO and National Health Commission of 
the People’s Republic of China (NHCPC), 
more efficient regulatory actions should 
be taken for prevention at source.

Increase social awareness of hazards 
in eating wild animals. An announcement 
about bans on the trading of wild animals, 
including warning about the health risk of 
eating wild animals, was released by the 

State Administration for Market Regulation, 
Ministry of Agriculture and Rural Affairs, 
and National Forestry and Grassland 
Administration on 26 January 2020 in China. 
However, this announcement was only 
valid before the end of this outbreak. It was 
exactly the same way to deal with the SARS 
event in 2003, so such a tragedy occurred 
again 17 years later. The painful lesson 
of eating wild animals has not prevented 
some Chinese people from changing 
the notion that wild animals, especially rare 
ones, are tonic medicines for human body. 
In fact, most of the zoonosis were caused by 
viruses from wild animals and passed into 
humans through the process of killing and 
eating infected animals. Social awareness 
of hazards in eating wild animals, reducing 
contacts with wild animals, and respecting 
wildlife as an equal living being as human 
life in the natural ecosystem, should be 
further enhanced. As internet and social 
media applications have skyrocketed 
nowadays, social media could be useful 
tools for promoting public awareness and 
health education to completely eradicate 
the risks from eating wild animals.

Put prohibition of eating wild animals on 
legislation agenda, making it clear about 
serious punishment of the legal violation, 
including sentence to life prison. The currently 
effective Law of the People’s Republic of 
China on the Protection of Wildlife (2018) was 
formulated for the purpose of protecting 
the rare and endangered terrestrial and 
aquatic wildlife, as well as important 
terrestrial wildlife with ecological, scientific or 
social values, whereas general wildlife, which 
was an integral part of the natural ecosystem, 
was not included in the scope of protection. 
While hunting, killing, purchasing, transporting 
and selling of the rare and endangered 
wildlife were addressed as illegal according 
to the Criminal Law of the People’s Republic 
of China (2017), eating and consumption of 
wildlife was not mentioned. However, great 
demands for wild animals can stimulate 
the trading market, and the whole process 
should be suppressed and controlled at 
source. It should be amended in the Criminal 
Law and the Law on the Protection of Wildlife 
that eating and consumption of all the wild 
animals is related to alleged criminal behavior 
and should be seriously punished or be 
sentenced to prison. Criminal liabilities for 
eating, killing, processing, transporting, and 
selling the unauthorized animals should be 
defined clearly. Only severe penalty exceeds 
the pleasure and vanity acquired by eating 
wild animals, the general public, especially 
those who have such a weird consumption 
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hobby, will be awaken to the alarm signals 
from SARS and the current event, and 
such a public health incident of global 
impacts will be prevented and avoided.

Improve the standards for food safety, 
including regulatory standards for ill and 
dead livestock transactions. The primary 
risk factor for humans is exposure to 
infected wild animals, dead and ill poultry, 
or contaminated environment such as 
poultry markets. Slaughtering, defeathering, 
handling carcasses and preparing for 
consumption will pose health risks to 
humans through contacts with affected 
poultry or wild animals. While food safety 
was stressed repeatedly during the spread 
of this outbreak, preventive actions should 
be taken earlier. A major food safety bill 
signed into law in January 2011 gave the 
U.S. Food and Drug Administration new 
powers and aims to shift the focus from 
response to prevention of food-borne illness 
(16). However, consumption of live poultry 
and livestock, and epidemic prevention 
of wild animals were not included in 
the current Food Safety Law (2018) 
and Animal Epidemic Prevention Law 
(2015) of the People’s Republic of China, 
which should be further updated and 
specified in detail. Moreover, marketing, 
processing, transportation and trading of 
animals that are sick or dead unexpectedly 
should be legally prohibited. Zoonotic 
disease prevention can be achieved by the 
enhanced and standardized surveillance 
and control in animal quarantine, 
production and processing, and storage 
and transportation. Slaughtering and 
primary processing of the livestock and 

poultry can be centralized in slaughtering 
houses authorized by a marketing 
supervision organization. Improved legal 
enforcement, real-time online monitoring, 
and enhanced processing technology will 
help to ensure food safety.

Strengthen market supervision and 
monitoring mechanism. It is difficult to 
completely ban the consumption of wild 
animals solely through the improvement 
of people’s awareness, an effective and 
feasible market supervision system is 
needed to ban the possibility of eating 
wild animals. Wild animals may enter 
the circulation market because there is 
no specific law currently. To completely 
eradicate the circulation of wild animals 
in the market, a list of permitted edible 
animals should be developed first. For the 
animals that are authorized to be sold in 
the market should have an identification 
code, which can be checked by online 
monitoring in the whole process of 
slaughtering, processing, transporting, 
selling and consumption so that the 
sources can be easily identified and 
controlled in case of any emergencies. 
Regular and flight inspection should be 
taken especially for agricultural products 
and seafood markets. The administrative 
supervision department should take 
the initiative to investigate any illegal 
activities in the market, and bear the 
responsibility for malfeasance. All-round 
supervisions from public consumers, 
business, governmental departments, 
and non-governmental organizations 
should be strengthened as an entity for 
improvement of public health.

Since such an epidemic could break 
out and spread in any country, and once it 
happens, the impacts on the global health 
and socio-economic development are 
extremely large. International communication, 
cooperation, collaboration, and even 
convention should be further reviewed 
and strengthened for the conservation of 
wildlife, prevention of epidemic disease, 
construction and effective operation of public 
health system, and improvement of relevant 
policies and regulations. Interdisciplinary 
science including conservation biology, 
ecosystem ecology, epidemiology, public 
health, medical research and development, 
social sciences, law, and crisis 
management need to be integrated to 
provide an integrated cycle of prevention, 
preparation, response and recovery (17). 
Only in this way can the ecosystem and 
human health be well ensured and such 
a global epidemic be prevented.
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Ethnobiology, gastronomy, 
and COVID-19
The COVID-19 pandemic poses to 
the scientific community and to its 
worldwide audience important open 
research questions in ethnobiology and 
ethnomedicine. Questions that have 
regularly reappeared during the past century 
with the spread of the various pathogenic 
viruses originally derived from animals 
(e.g., Spanish flu, Asian flu, AIDS, Nipah, 
Marburg, swine flu, SARS, MERS, and Ebola):
 § Why does the intensification of the use 

of certain animal resources happen 
in certain places at certain times?

 § Is this intensification happening 
in specific areas during a particular 
period due to commodification 
of Traditional/Indigenous/Local 
Ecological Knowledge (TILEK) or to 
which other socio-cultural factors?

 § Is the search for an exclusive, elitist 
gastronomy “to blame”?

 § How can we prevent such 
unsustainable intensifications?

The Journal of Ethnobiology and 
Ethnomedicine (JEET), throughout its 
fifteen years of existence, has tried to 
provide a respected outlet for scientific 
knowledge concerning the inextricable 
links between human societies and 
nature, food, and health. It has specifically 
covered these relationships from an ethno-
scientific perspective, thus focusing on 
the complex systems of TILEK and their 
transformations across  time and space.

In the past few decades, ethnobiology 
and ethnomedicine-centred research 
has moved at the (partially artificial and 
fictitious) interface between nature and 
culture and has tried to investigate the socio-
cultural contexts in which domesticated and 
“wild” species and their ecosystems are 
perceived, used, and managed.

Specifically, JEET has published 
numerous papers addressing human 
consumption of wild foods and wild 
animals, as well as papers addressing 
the use of wild animals or their parts for 
medicinal and other purposes, along 

with the associated knowledge, skills, 
practices, and beliefs; less attention 
has been paid, however, to the reasons 
behind the intensification of the use 
of certain natural resources and, 
especially, to the links between their 
commodification and the emergence 
of new diseases from wildlife.

Zoonotic diseases constitute about 
70% of all known emerging diseases and 
are Swords of Damocles hanging over 
global public health[1–3]. SARS-CoV-2 is 
the latest of several viruses that have 
emerged in wildlife, crossed the species 
barrier from animals (e.g., bats, civets, 
pangolins, apes) to humans, mutated, 
and then spread from human to human. 
These diseases often have multiple 
animal reservoirs and intermediate 
hosts as well as complex transmission 
pathways, but viral transmission often 
requires direct or indirect contact 
between humans and animals.

Baby pangolins on my plate: 
possible lessons to learn from the 
COVID-19 pandemic
GABRIELE VOLPATO, MICHELE F. FONTEFRANCESCO, 
PAOLO GRUPPUSO, DAURO M. ZOCCHI AND ANDREA PIERONI*

Abstract
The Journal of Ethnobiology and Ethnomedicine (JEET), throughout its 15 years of existence, has tried to provide a respected 
outlet for scientific knowledge concerning the inextricable links between human societies and nature, food, and health. 
Ethnobiology and ethnomedicine-centred research has moved at the (partially artificial and fictitious) interface between nature 
and culture and has investigated human consumption of wild foods and wild animals, as well as the use of wild animals or 
their parts for medicinal and other purposes, along with the associated knowledge, skills, practices, and beliefs. Little attention 
has been paid, however, to the complex interplay of social and cultural reasons behind the increasing pressure on wildlife. 
The available literature suggest that there are two main drivers that enhance the necessary conditions for infectious diseases 
to cross the species barrier from wild animals to humans: (1) the encroachment of human activities (e.g., logging, mining, 
agricultural expansion) into wild areas and forests and consequent ecological disruptions; and, connected to the former, (2) 
the commodification of wild animals (and natural resources in general) and an expanding demand and market for wild meat 
and live wild animals, particularly in tropical and sub-tropical areas. In particular, a crucial role may have been played by the 
bushmeat-euphoria and attached elitist gastronomies and conspicuous consumption phenomena.

The COVID-19 pandemic will likely require ethnobiologists to reschedule research agendas and to envision new 
epistemological trajectories aimed at more effectively mitigating the mismanagement of natural resources that ultimately threats 
our and other beings’ existence. 

In memory of Dr. Javier Caballero, Autonomous University of Mexico and JEET board member, who passed away 12 March 2020.

continued on page 38

Page 37A Journal of Professional Practice and Research | AiPol



A number of environmental and 
socio-economic factors are increasing 
contact rates between humans and 
wildlife: trade in wild animals for food 
and medicine, encroachment of humans 
and domestic animals into wildlife 
habitats, intensification of food systems 
and changes in land use in tropical 
and subtropical areas, globalization 
of agriculture and commerce, 
commodification of biodiversity and 
its traditional use, and consumption 
of bushmeat[4–6].

The complexities of the ecological, 
social, and economical dynamics of 
disease emergence, therefore, require 
interdisciplinary approaches, for which 
ethnobiology and human ecology are 
extremely well positioned. Given the 
key role that the dynamics occurring 
at the interface between the “wild” and 
the “domestic” have in the emergence 
of zoonotic diseases, ethnosciences 
need to reflect on the ongoing COVID-19 
pandemic, its drivers, and implications. 
Many dozens of scholars have long 
investigated this interface both in terms 
of the dynamic relationships (based 
on knowledge, practices, rituals) that 
humans establish with the other living 
creatures and with local ecologies, 
and in terms of the impacts that human 
activities have on these ecologies and 
on other “webs of life.” Because foods, 
food systems and food cultures play a 
key role in the emergence of zoonotic 
diseases, food studies explored through 
a truly trans-disciplinary gastronomic 
sciences-centred lens can further help to 
understand the processes and dynamics 
behind the consumption of “wild” animals, 
its commodification, and the system of 
beliefs and values that underpins it.

Here, we briefly discuss the COVID-
19 pandemic within the broader socio-
cultural and gastronomic context in which 
it originated and occurs now. First, we lay 
out the main human ecological drivers 
for increased contact between humans 
and (other) animals and the potential 
viral spillover: anthropogenic disturbance 
of forest ecosystems and increasing 
demand for meat and medicine derived 
from wildlife. We further discuss the 
reasons for the increased demand 
for bushmeat, both as a response to 
food insecurity and as a response to a 
demand for exclusive, elitist consumption. 
We then address the relations that occur 

between the commodification of wild 
animals and the traditional systems 
of knowledge and practices that have 
sustained continuity in wild animal use. 
Finally, we reflect on the ways in which 
COVID-19 relates to the Anthropocene 
idea, with the processes of intensification 
and commodification as underlying 
common drivers.

Bats: an exemplary case study
In order to prefigure these dynamics 
(and the line of argument below), we 
use bats as an example because their 
situation illustrates clearly the complex 

relationships between emerging zoonotic 
diseases, the intensification and 
commodification of wild animals, and 
the key role of foods and food systems 
in this emergence. Bats have been 
hunted for food and medicine since pre-
historic times in all inhabited continents, 
especially in the Asia-Pacific region 
where big fruit bats of the genus Pteropus 
represent an important food source for 
some populations as well as an important 
element of local gastronomy, and are 
considered a delicacy in many places[7].

Bat meat is cooked in various ways, 
such as fried, roasted, stewed, grilled, 
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and stir-fried[8, 9]. Moreover, minced 
meat and whole bats cooked in hot pot 
(simmering flavored broth in which raw 
ingredients are cooked) are available 
in restaurants in Southern China[10]. 
The culinary use of bat meat is also 
widespread in other Southeast Asian 
and Pacific countries. In the Republic 
of Palau, whole fruit bats are boiled in 
a soup made with ginger, coconut milk, 
vegetables, and various spices. The 
dish is served in local restaurants[11]. 
In the Marianna Islands, the Chamorro 
people consider fruit bat, locally known 
as fanihi, a delicacy which they serve 

during social happenings. Bats are 
washed and cooked in a soup, and all 
parts, including the fur, viscera, and wing 
membranes are eaten[12].

Bats are also reservoirs of several 
viruses that can cause human diseases, 
including Nipah, Hendra, SARS, and 
probably MERS, Ebola, and COVID-19 
as well[13– 18].

Cross-species transmission from 
bats to humans can be direct (through 
contact with infected bats or their excreta) 
or indirect through intermediate hosts 
(e.g., civets for SARS, camels for MERS, 
perhaps pangolins for COVID-19[19]). 
The SARS coronavirus, for example, 
was traced by Chinese scientists to 
cave-dwelling horse-shoe bats in 
Yunnan Province, but in the market of 
Guangdong, China, where the epidemic 
originated, the virus was isolated from 
masked civets (Paguma sp.), which acted 
as intermediate hosts[20,21].

In the last few decades, with 
increasing intensification of land use 
(e.g., logging, plantations agriculture) in 
areas where fruit bats live and with the 
commodification and widespread trade 
of live bats and bat meat, the ecology 
of fruit bats has been disrupted, as has 
the ecology of their viruses. Processes 
of land use change toward intensification 
have in many cases led to increased 
contact between fruit bats and domestic 
animals (e.g., while roosting in trees in 
and around livestock paddocks, feeding 
on fruits in orchards)and humans (e.g., 
bats drinking and urinating in open palm 
sap containers) as well as to increased 
opportunities for viral spillover. The 
disruption of bat ecology also results in 
increasing numbers of fruit bats seeking 
food in suburban and urban areas and 
increasing human and livestock contact 
with them or their fluids[22]. All this has 
largely increased the probability of viral 
spillover from bats to humans and/or to 
intermediate hosts (wild or domesticated) 
with which bats come into contact, with 
global connectivity then amplifying its 
human to human transmission. At the 
same time, the consumption of bats 
has spread to a wider pool of urban 
consumers, and in southern China bats 
are found regularly in markets[23], where 
they may be in cages in proximity to 
other wild animals. While bats were 
traditionally hunted and consumed 
within locally based and ecologically 
attuned systems of knowledge, and these 
systems of knowledge often have norms 

in place to avoid over-harvesting, the 
commodification of bats, as with many 
other wild animals, leads to a race for 
maximum extraction that will result in 
further loss of biodiversity, further loss of 
cultural diversity of all those populations 
relying on bats, and further disruption of 
the bat-dependent ecological cycles, with 
further ecological turbulence.

Intensification of the use of wild 
animals: why does it happen?
Understanding the drivers and 
dynamics that underpin intensification 
and commodification processes are of 
tremendous importance. The available 
literature points to two main drivers that 
enhance the necessary conditions for 
viruses to cross the species barrier 
from wild animals to humans: (1) the 
encroachment of human activities(e.g., 
logging, mining, agricultural expansion) 
into wild areas and forests and 
consequent ecological disruptions; 
and, connected to the former, (2) the 
commodification of wild animals (and 
natural resources in general) and an 
expanding demand and market for wild 
meat and live wild animals, particularly 
in tropical and sub-tropical areas. The 
globalization of the world economy (high 
human population densities, global 
transport and movement of people, 
spreading of information via the internet, 
including gastronomic information and 
recipes involving wild animals) has 
sustained these drivers and facilitates 
human-to-human transmission.

The emergence of new zoonotic 
diseases in the last century has occurred 
mostly at the African and Asiatic frontiers 
between forest and urbanization/
civilization. This can be understood 
as a reflection of the encroachment 
of human activities into forests and 
of the consequent disruption of local 
ecologies,including the ecology of 
viruses and their hosts. Indeed, changes 
in the ecology of reservoir species can 
have a great impact on the emergence 
of zoonotic diseases. Deforestation and 
urbanization have likely contributed to 
the emergence of the Ebola virus in West 
Africa. The encroachment of human 
activities into forests provides numerous 
paths for the transmission of viruses 
from bats to intermediate (including 
livestock) hosts. The Hindra viruses of 
East Australia originated from bats and 
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horses sharing the same environment, 
i.e., a horse pasture. Bats adapted to 
roosting in trees in pastures after the 
forest in which they lived was logged and 
transformed to the point that it could no 
longer sustain bat populations. Similarly, 
the Nipah virus appeared in Malaysia 
in connection with a spike in intensive 
commercial pig husbandry, a condition 
that facilitated the transmission of the 
virus from the bat reservoir to a swine 
intermediate host, and from there to 
humans[24]. Bat populations, displaced by 
shrinking forests and forest ecosystems 
increasingly deprived of species, may 
turn to fruit orchards for food and 
roosting, thus increasing the chance 
of transmission to other animals and to 
humans when partially eaten fruits are 
subsequently consumed.

To the extent that humans transform 
and occupy the forest ecosystem (e.g., 
palm oil or tea plantations, live-stock 
pastures), they disrupt the ecology of wild 
animals, which in turn may increase the 
likelihood of viruses finding their way into 
intermediate hosts (wild or domesticated) 
and eventually into humans. The MERS 
coronavirus, for example, appeared in 
Saudi Arabia in 2012, and has been 
shown to have bats as the original 
reservoir and camels as an intermediate 
host[25, 26]. Humans become infected 
after exposure to infected camels or 
consuming the raw milk and meat of 
camels. Although the dynamics of 
transmission from bats to camels are 
not yet understood, they may involve the 
increased contact that occurs between 
the two species in conditions of sedentary 
(versus nomadic) and stabled (versus 
open-air) camel husbandry, conditions in 
which bats could roost inside stables and 
spread viruses to the camels below with 
their urine, faeces, and droplets.

The bushmeat-euphoria
As subsistence needs and a globalized 
consumerist system pushes people 
(e.g., farmers, gatherers, and hunters, 
desperate for food and cash) into the 
forests, more is demanded and extracted 
from these areas, including wild animals 
used as food and medicine.

A diversity of local and seasonal 
wild animal-derived foods sustains 

the livelihood and economy of 
many American, African, and Asian 
communities. These products are 
materially and culturally important foods 
(e.g., providing nutrients, sustaining social 
cohesion, and cultural identity) as well 
as an integral part of the gastronomic 
basket of these communities. Wild food 
consumption, in many subsistence 
communities, is embedded into complex 
systems of traditional ethnobiological 
and ethnoecological knowledge about 
the species consumed, their biology 
and ecology, and ways of hunting, 
gathering or fishing, as well as traditional 
knowledge about processing, cooking, 
recipes and ways of consuming. 
Wild food consumption is also often 
entrenched into systems of beliefs, 
rituals, and taboos that aim to regulate 
communities’ engagement with wild 
natural resources and species.

In many parts of Africa, bushmeat 
(i.e., wild animals hunted/collected 
for food, such as mammals ranging 
from rodents to large species, reptiles) 
contributes substantially to the animal 
protein supply and often fetches a higher 
price in markets than livestock meat[27]. 
Roasted, boiled, smoked, or dried, 
bushmeat provides proteins and fat to rural 
and forest inhabitants, as well as cash 
from its commercialization[28]. The history 
of AIDS tells us today that HIV-1 and 
HIV-2 originated from SIV, a virus that was 
transmitted from non-human primates to 
humans in Central Africa at the beginning 
of the 20th century. The evidence that 
humans who participated in bushmeat 
hunting, trading, and butchering could 
easily acquire SIV, and that several 
transmissions of the virus from individual 
to individual in quick succession allowed 
it to mutate into HIV, is robust[29–31]. 
Some studies have postulated that high-
risk transmission channels, allowing 
the virus to adapt to humans, emerged 
with colonialism and the growth of large 
African cities, in connection to a spread 
of prostitution[32, 33].

Bushmeat hunting is again on the 
rise today, particularly in those tropical 
and subtropical areas characterized by 
poverty and food insecurity. Hunters 
enter deep into forested areas following 
roads from logging and mining activities 
to source wild animals in response to a 
growing urban demand, with customers 

often regarding bushmeat as a delicacy 
and a prestige food. Indeed, it is not 
simply taste that is driving demand for 
bushmeat, as price, needs, familiarity, 
tradition, and prestige also play a role[34].

A striking example of the relationship 
between food insecurity and bushmeat 
hunting is provided by the lemurs 
of Madagascar. Borgerson et al.[35] 
have shown that most children in the 
households of wildlife hunters were 
malnourished. Bushmeat was often the 
only accessible food for these families, 
and under these circumstances, it is 
no wonder that hunters are lured into 
commercial bushmeat chains that 
provision hotel and restaurants with 
lemur meat as a prestige food[36]. Another 
study in Madagascar has predicted that 
the rate of childhood anaemia would 
increase 29% if access to bushmeat, 
including bat and lemur meat, was 
restricted, predominantly affecting the 
poorest households that could not afford 
to purchase meat from domesticated 
animals[37].

Poverty and food insecurity 
increase the demand for wild animals 
for consumption and trade, and thus 
contact between these animals and 
humans. Indeed, this is the socio-
economic background for the Ebola and 
HIV epidemics. Interestingly, in a world 
that is ecologically and economically 
interconnected, causes and effects are 
complex and sometimes unexpected. 
It is therefore worth noting that in 
several parts of Africa the demand and 
consumption of bushmeat has increased 
as a consequence of the collapse of 
artisanal and small-scale fisheries due to 
industrial overfishing (from China, Korea, 
the EU) and fish population collapse 
along African coasts[38,39]1.

At the same time, livelihoods 
are increasingly being commodified 
(i.e., dependent on products and 
services obtained with cash), and this 
commodification and the increasing need 
for cash drives further commodification of 
wild foods and animals formerly hunted 
and consumed for subsistence. This, 
connected with a demand for these foods 
in growing towns and cities, has driven 
additional extraction and the national and 
international trade of live animals and 
their meat[40, 41]. This all results in high 
demand for animal-derived products 
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sold in formal and informal, rural and 
urban open-air markets as well as along 
streets and roadsides across many 
tropical and subtropical areas [42, 43]. 
The resulting market pressure on the 
species and on local communities often 
brings about the erosion of norms and 
taboos (e.g., regarding wild animal 
hunting and harvesting), the shifting of 
the economic value chain and of control 
over the resource from local producers 
to outsiders, the adoption of invasive 
technologies for harvesting, and an 
increase in wealth inequality within 
communities, thus threatening both 
social and environmental sustainability 
and resilience at multiple levels[41]. 
With increasing commodification of 
traditional and ecologically attuned 
systems of knowledge, these systems 
have often been bent to market 
imperatives for short-term gain, 
cheap resources, and cheap labor. 
Unsanctioned and poorly sanctioned 
processes of commodification (for some 
species all the way to wildlife farming) are 
threatening species previously consumed 
for subsistence, their population and 
habitat. For example, the mopane 
caterpillar, harvested from the mopane 
tree across southern Africa, has become 
a commodity sold in towns and cities 
as well as exported to Europe, and this 
has created stress and threats to local 
lives and livelihoods (as people witness 
the commodification of an important 
subsistence and seasonal resource), to 
the species itself (customary norms for 
sustainability discarded), to the mopane 
tree that hosts the caterpillar (trees are 
felled to reach caterpillars high up the 
canopy), and to the same savannah 
ecosystems of which the mopane tree 
is a keystone species (providing critical 
food to elephants, who in turn shape the 
ecosystem with their presence)[44]. With 
regard to mammals, the trade of live and 
recently slaughtered wild animals in “wet 
markets” (markets where live animals and 
freshly slaughtered meat are sold, and so 
named because of the large quantities 
of water used to slosh the floors) across 
many tropical and subtropical areas of 
the world (e.g., Peru, South-East Asia 
and China, Western Africa) has largely 
increased contact between different 
species of wild animals, and between 
them and humans. Much of this trade 
relates to the demand for products 
used in Traditional Chinese Medicine. 
Traditional Chinese Medicine makes 

large use of animal products, creating 
an environmental impact as well as 
health hazards[45]. Because this medicine 
is widespread and growing, there is 
increasingly higher demand for wildlife 
species and for the products obtained 
from them[46].

Wild meat in elitist gastronomies
Over one century ago, Veblen[47] 
theorized that conspicuous consumption, 
i.e., the elitist consumption of expensive 
and superfluous foods and drinks, 
is one of the ways in which affluent 
classes flaunt their wealth and power. 
As Bourdieu[48] suggested, however, 
this strategy turns these products into a 
status symbol which is copied by other 
strata of society in search of legitimation. 
While this process intensifies the actual 
consumption of products, the “new rich” 
are the ones that are the most eager 
in mimicking[49]. This phenomenon 
is more than ever evident today, in a 
global society that is highly unequal and 
confers prestige to wealthier people[50], 
in particular in China; a country that 
more than others has experienced fast 
economic growth and the rise of new 
affluent social groups[51, 52]. While the 
new social status is generally marked 
by purchasing houses and luxury goods 
[53–55], food and foodways are also 
transformed. It is not just a matter of 
eating out in fine-dining restaurants[56], 
but rather asking for exclusive foods 
traditionally associated with the old 
elites[52], such as wild meat.

Asia is an epicenter for wildlife 
trafficking and wild animal consumption. 
In countries like China, Myanmar, 
Vietnam, and Thailand, the social status, 
prestige, and gastronomic exclusivity 
deriving from ye wei (literally “wild taste”) 
is the main driver of the demand for wild 
meat, particularly among the wealthiest 
and those aspiring to be. In the cuisine 
of Asian countries, ye wei refers to 
bushmeat and game including wild and 
exotic animals. Historically, members 
of the imperial courts in the dynastic 
eras used to request ye wei, including 
symbolic and magical animals or animal 
parts, for their meals. Nowadays, ye wei 
is widely sold in Asian wet markets, 
offered at restaurants, and requested 
by wealthy consumers because of 
their rarity and cost. In a recent survey 
conducted in China, almost a third of the 
respondents reported consuming wildlife, 
with consumers with higher incomes 

and higher education levels having 
higher wildlife consumption rates[57]. The 
rapid urbanization and shift to a market 
economy in these countries, and the 
subsequent emergence of hundreds 
of millions of potential middle-class 
consumers wanting to emulate elitist 
foodways, has boosted the demand 
for wild meat, trade of wild animals, 
attendance of wet markets, and food and 
medicinal consumption of wild animals. 
These animals are sourced legally or 
illegally, from the wild or from wildlife 
farms. A source for these species is the 
thousands of wildlife farms that have 
arisen in China during the last twenty 
years, which can be seen as attempts 
to intensify “wildlife production.” These 
farms raise a number of animals for 
food, from peacocks to porcupines and 
civets, which are often believed to have 
powerful medicinal and magical/symbolic 
properties. Indeed, the SARS coronavirus 
has been shown to use farmed civets 
as intermediate hosts before jumping to 
humans[58, 59]. Rhino horns, tiger bones, 
civet and pangolin meat, porcupines, 
bamboo rats, totoaba bladder, shark 
fins’ soup, and roasted bats are notable 
examples of this demand for wild 
luxury foods and/or medicinal items. 
Commercial chains run deep into forests 
to provision wealthy consumers by 
selling to restaurants, at “wet markets,” 
or through online platforms,where 
consumers can also find recipes and 
cooking advice. In recent years, the 
trade of wildlife for food and medicine 
has spread via the Internet, where virtual 
platforms and ecommerce websites sell 
wild animals or products obtained from 
them.

This demand is driving widespread 
legal and illegal trade of wild animals. 
Wildlife trafficking profits are estimated 
at $26 billion per year and are pushing 
many species (often critical for ecosystem 
functioning and resilience, and for the 
services these ecosystems provide to 
humans) towards extinction. Humans are 
literally eating and drinking species into 
extinction[60]. In these circumstances, 
wild meat commodification and its 
associated activities are likely to enhance 
the conditions for zoonotic infectious 
diseases to jump to humans, while global 
connectivity and human population 
density and movement then help to 
spread the virus from human to human.
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Page 41A Journal of Professional Practice and Research | AiPol



Pangolins: from medicinal item 
to exclusive delicacy
A prime example is the pangolin, the 
most trafficked animal in the world, 
which is the likely intermediate host of 
SARS-CoV-2[61]. Pangolins are nocturnal 
insect eating mammals living in the 
forests of Asia and Africa. Pangolins 
have long been hunted for food and 
traditional medicine across Asia and West 
and Central Africa[62, 63]. In Ghana, for 
example, people traditionally use different 
parts (scales, bones, head, and meat) 
for different purposes including spiritual 
protection, rheumatisms, infertility, and 
convulsions, while the meat was used 
for preparing charms for chiefs or tribal 
leaders[64]. In Sierra Leone, the scales, 
head, meat, and tail are prevalently used 
for food as well as for spiritual protection 
and to treat skin diseases and digestive 
problems[65]. Pangolins and their scales 
are similarly used (e.g., to ward off evil 
spirits and witchcraft) in Nigeria[66–68] 
and in Benin[69], as well as across India 
and Pakistan[70, 71].

In China, pangolins are highly sought 
after for traditional medicine (Fig. 1) and 
as food[72]. This demand causes over-
exploitation that, coupled with habitat 
loss, threatens the very survival of the 
species used. Pangolin scales are 
regarded as a medicinal panacea (like 
rhino horns, and like rhino horns they 
are made of keratin), and their meat is 
considered a delicacy. The demand for 
pangolins in China is met by an illegal 
trade that is lucrative and on the rise, 
lately attracting wildlife traffickers who 
used elephant ivory as their prime generator 
of profits. The demand for pangolin meat 
and scales, due to increasing conspicuous 
consumption by the Asian middleclass, 
has driven pangolins to the verge of 
extinction[73]. From all forested corners of 
the tropics, pangolins are transported to 
Asian markets, where stressed and likely 
immune depressed pangolins are caged 
with many other species, and also with their 
own pathogens. This has emptied forests of 
pangolins: a steady decrease of pangolins, 
and wildlife in general, in African forests 
has been reported by local hunters and 
traditional healers in studies in Southwestern 
Nigeria[67] and in Cameroon[74].

The pangolin is prized as a delicacy 
in China, especially in the Southern 
and Eastern part of the country[75]. 
According to Challender et al.[76], 

this culinary practice is attested to by 
historical sources dating back to the 
12th century CE: in present-day Jiangxi 
Province, Chinese pangolin meat was 
common street food during wintertime, 
cooked in lees from fermented rice wine. 
A popular recipe from the mountain 
village of Zhu Yu, dating back to the 16th 
century CE, consisted of curing pangolin 
meat in salt for two days before boiling 
it in water[77]. Nowadays, pangolin is 
served in high-end restaurants in urban 
cities, mostly in Anuhi, Fujian, Jiangxi, 
Guangxi, Yunnan, Guizhou, Guangzhou, 
Guangdong, and Guangxi provinces.

[75, 76, 78–80]. Once the order is placed, 
the animal may be hammered until it is 
unconscious and then slaughtered in 
front of the customers as a guarantee of 
the meat’s freshness. Some other time 
instead the animal is smuggled to the 
restaurant already dead and preserved 
in ice. Blood is drained and usually given 
to the customer to bring home. The dead 
animal is placed in hot water to remove 
the scales and the meat is cut into small 
pieces[81], which then may be boiled, 
stewed, braised, or steamed.

Chopped pangolin meat is usually 
stewed with Chinese wine, other meat 
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including chicken or pork, and medicinal 
herbs such as Ligusticum striatum, 
Tetrapanax papyrifer, Stemmacantha, 
and Akebia spp.[82]

In Shenzhen (Guangdong Province), 
pangolin meat is served in hot pot[81]. 
Pangolin meat is also an ingredient of 
“eight animal stew”, a dish made from 
animals like pangolin, swan, and snake 
simmered together for five hours, and 
a soup prepared with pangolin meat 
and caterpillar fungus (Ophiocordyceps 
sinensis)[83] (Fig. 2).

Several recipes including pangolin 
meat are prepared in Fujan gastronomy. 

In the western mountainous area, 
pangolin meat is steamed, simmered, 
and served/covered with a gelatinized 
sauce made with onion, soy sauce, 
ginger, Shaoxing wine, chicken 
soup, and Danggui (Angelica sinensis 
roots)[79]. A soup is also prepared by 
boiling the meat, which is served with 
pieces of pangolin tongue[84]. In the 
villages of the Yunnan–Guizhou Plateau 
(Yunnan and Guizhou provinces), a 
pangolin and chestnut stew is part of the 
local cuisine[80]. Besides meat, pangolin 
foetuses are eaten in soup (Fig.3).

Moreover, baby pangolins are boiled 
in rice wine to brew a tonic and the blood 
is used as an ingredient in pangolin-
blood fried rice (Fig. 4)[85].

Self-regulating mechanisms 
mitigating potential 
overexploitation in TILEK systems
As subsistence-oriented populations 
are integrated into the global economy, 
processes of intensification and 
commodification of resources previously 
used for subsistence take place. 
These commodification processes often 
end up severing the links that existed 
between resource extraction and the 
carrying capacity and ecology of the 
surrounding environment. Populations 
lose their raw materials and spiritual 
attachment to their own restricted 
resource catchments, and these 
catchments become providers of both 
cash for hunters and highly-sought 
after products for global consumers. 
In the process, the same traditional 
knowledge, norms, and practices that 
have sustained a low-rate harvest of 
materially and culturally meaningful 
species change: while the knowledge 
and skills related to hunting and to the 
behavior of, for example, pangolins 
remain key to providing these animals 
to the market, the norms that regulated 
their harvest collapse under the pressure 
of demand, livelihood commodification, 
and the shift of decision-making from 
communities to individuals and outsiders. 
Indigenous and traditional knowledge, 
norms, and beliefs that regulate human 
access to different species in different 
places at different times are nonetheless 
central to biodiversity conservation[86]. 
Indeed, traditional knowledge, 
its nuanced understanding of ecological 
relationships, and the limits it sets to 
over-harvesting are of great importance 
for biodiversity conservation and for 

local livelihoods[87, 88], as well as being an 
attribute of communities with continuity in 
resource use practices.

By investigating the knowledge 
systems that different populations have 
in relation to the environment and its 
species, ethnobiology and ethnoecology 
help to understand and conceptualize the 
links between local populations, natural 
resources, and their management. Each 
use of a species does not have just a 
material significance, but rather it is 
embedded in cultural and social systems 
that give meaning to that use and put 
that meaning into the context of the wider 
ecology on which communities depend 
and about which have deep knowledge. 
When animals and their products are 
divorced from their cultural ecological 
context and commodified at the national 
and international level, then the place 
of these animals in the local culture and 
ecology becomes irrelevant if they do 
not contribute to cash generation and 
profit extraction. As seen repeatedly 
during the Anthropocene, the severing 
of the dynamic link (and its constraints) 
between human populations and the 
ecology of the places in which they live 
opens the way for all kinds of distortions, 
disruptions, and global threats, including 
the threat of pandemics.

One of the mechanisms through 
which populations and communities 
try to regulate access to and extraction 
of resources is through taboos. The 
enforcement of taboos may strike a 
dynamic balance between the biological 
and ecological characteristics of a 
species and its rate of extraction and 
use. This is often achieved through 
cultural and social mechanisms that 
may be effective as long as social and 
cultural integrity is not replaced with and 
substituted by commodified livelihoods. 
In this way, uses and traditions may 
lead to wildlife conservation, as shown 
in several studies[74, 89]. Culture and 
tradition regulate the use of certain 
species; the replacement of cultures 
and traditions with Western culture and 
a profit-based economic system breaks 
those regulations, with dire effects on 
the targeted species. In a study about 
taboos among rural communities of 
Cameroon, Bobo et al.[74] found that local 
culture regulates wildlife extraction and 
use through social norms and taboos. 
Four types of taboos that regulate 

Fig. 3 Pangolin fetus soup.

Fig. 4 Pangolin blood rice.

Fig. 2 Pangolin soup.

continued on page 44

Page 43A Journal of Professional Practice and Research | AiPol



resource extraction can be distinguished: 
(1) species specific, which regulate 
access (e.g., hunting, fishing, gathering) 
to specific wild species of ecological or 
cultural relevance (e.g., totem species); 
(2) habitat, which regulate (e.g., forbid 
during certain times of the year) access 
to specific habitats (e.g., sacred forests); 
(3)method, which regulate the culturally 
sanctioned time, place, means, and ways 
through which an activity (e.g., hunting) 
can be performed; and (4) segment 
taboos, which impose restrictions on 
the consumption of certain animals by 
certain social groups such as women 
or children[87, 90, 91]. Through taboos and 
social norms, resource-dependent 
communities regulate the rate of use of 
the species they depend upon for their 
survival, thus fostering resilience and 
cultural and social continuity.

Contemporary forms of wild animal 
extraction respond instead to the principles 
of intensification and maximization (versus 
optimization) of resource use for global trade 
and profit generation. This commodification 
of wild resources and their embedding 
in global commercial chains is sustained 
by a high demand for wild animals and 
their parts for conspicuous consumption 
by urban and high-income consumers, 
particularly in Asian countries.

Disconnected consumers and the 
importance of awareness
With the disconnection taking place 
between consumers on the one hand, 
and producers, biodiversity and local 
ecologies on the other hand, the 
knowledge that consumers need is no 
longer, or not only, about the ways of 
processing, cooking, and eating foods, 
but also and importantly about the 
consequences that their decisions about 
what to eat have on distant livelihoods 
and ecologies. Several scholars have 
argued, in this respect, for the important 
role of consumer education in food 
habits and choices to reduce demand 
for prestige meat[92]. For example, 
shark fin soup is a preferred dish for 
ostentatious wedding ceremonies, 
birthday parties, and business meetings 
in China, and the demand for shark fins 
(often obtained through the practice 
of finning, which involves cutting the 
shark’s fin and throwing the shark 
back into the water) is pushing shark 
populations towards collapse[93, 94]. 

However, since about 2011, there has 
been an estimated 50–70% decrease 
in shark fin consumption in China, 
following many educational campaigns 
on the issue. In a survey about shark 
fin consumption conducted by WildAid, 
about 75% of the respondents did not 
even know the meat in the soup was from 
sharks, apparently because the name 
of the dish in Mandarin is “fish wing 
soup.” This is encouraging in relation 
to the importance of education. In the 
wake of the COVID-19 pandemic, the 
Chinese government has shut down 
wet markets all over the country and 
has begun a campaign of awareness 
concerning the importance of protecting 
wild species for collective health. 
The banning of wet markets, wildlife 
trade, and wildlife farming, without driving 
down the demand for wild meat, risks 
causing the trade to move underground, 
with a potentially even worse impact 
on commercialized species. Rather, 
demand can be reduced by informing 
and educating consumers about the 
consequences of their food desires and 
habits; there is no prestige in driving 
species to extinction. At the same time, 
there is the need to support alternative 
livelihoods for hunters, traders, and 
wildlife farmers if and when banning wet 
markets and wildlife trade. In the absence 
of alternative means of subsistence, any 
ban on wildlife trade and consumption 
will have a disproportionate effect on 
their livelihoods, pushing many of them 
into poverty and illegality[95]. Questions 
on how to alleviate poverty, and what 
outcomes this would have on bushmeat 
consumption, are nonetheless open to 
debate[96].

At the same time, as zoonotic 
diseases emerge not only from wildlife 
trafficking for human consumption, 
but also, as discussed, from the 
encroachment of human activities into 
forests as a result of land use changes 
and the expansion of intensive husbandry 
systems, and also from the disruption 
that these processes bring to the forest 
and the ecology of its species (including 
that of viruses and bacteria), and as 
these changes are an integral part of 
the Anthropocene, there is the need to 
rethink both our relationships with the 
rest of Earth’s community (materially 
and spiritually) and our global food 
system based on intensification and 
commodification, which creates profits 
for the few at the expense of everyone 

else and their health. Rethinking the 
global food system implies relocalizing 
food production, reconnecting it with 
the specific ecology of each place 
where food is produced, reconnecting 
producers and consumers, attuning 
each system to the local ecology of 
each place, creating value chains that 
empower all the stakeholders and 
not just a few at the expense of the 
many. Traditional and local knowledge, 
practices, norms, foods, and recipes 
would then again become tools of 
attuned engagement with the surrounding 
natural environment, rather than 
extrapolated elements of a commodified 
feeding frenzy.

A crucial role in this change can 
be played by food storytelling as well. 
The average conspicuous consumers buy 
the final product based on the story, not 
the animal itself (they can also be served 
a specially prepared chicken). One way 
to oppose that malpractice would be to 
widely acknowledge the illusion of the 
exclusiveness of such “wild foods” and to 
re-articulate the existing narratives.

In this respect, phenomena such 
as COVID-19 need to be framed within 
discourses that redefine the perceived 
boundaries between human and non-
human, between what are considered 
cultural and natural realms. From this 
perspective, in the economy of wild 
foods, often presented as prestige dishes 
within global imaginaries of gastronomic 
exclusivity, the “wild” is loosing its 
significance, as the wild is not wild 
anymore. On the other hand, the same 
imaginary is undermining not only local 
economies, but also global health. Thus, 
the rhetoric of the wild is increasingly 
reducing spaces for wildlife as much as 
the livelihood of those who base their 
economy therein. In this sense, now, 
maybe more than ever, that wilderness 
yields the paradoxical result of making 
the already fuzzy boundary between 
domesticated and wild even more fragile.

COVID-19 and the Anthropocene
We might eventually ask ourselves 
what the relationships between the 
Anthropocene and the COVID-19 
pandemic are. Is COVID-19 a creature of 
the Anthropocene like climate change? 
The main traits of the Anthropocene, 
i.e., ecosystem and biodiversity loss, 
disrupted and turbulent ecologies, 
pervasive human activity, intensification 
of land use, commodification of traditional 
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foods and knowledge, indeed also 
shape the conditions for the emergence 
of zoonotic diseases. The spread of 
zoonotic viruses in the last hundred years, 
more so in connection with attempts at 
wildlife farming, recalls what previously 
happened during the domestication 
process of livestock thousands of years 
ago. Continued contact between wild 
animal species and humans is known 
to be a source of zoonotic diseases. 
With increasing close contact during 
and after the domestication process, 
and with the increasing densities of 
human communities, zoonotic diseases 
like measles emerged at that time. 
The sanctioning of wildlife farming by 
the Chinese Government has probably 
improved the livelihoods and economic 
conditions of wildlife farmers, many of 
whom have been pushed out of the 
livestock sector and into wildlife farming 
at the forest’s hedge during the1990s 
by the expansion of intensive livestock 
husbandry[97], but may have contributed 
in opening up an old Pandora’s Box. 
Many of the diseases that have plagued 
humans over the last several thousand 
years derived from our close relationships 
with our domesticated species. In the 
same way that the historical process 
of livestock domestication has brought 
us new diseases, is it possible that 
contemporary attempts at wildlife farming 
are leading us down the same path? 
Indeed, both processes stem from the 
intensification of human-animal relations 
(e.g., the reliance, close-proximity and 
handling by humans of selected species, 
or their trade) which leads down a path 
that facilitates the crossing of the species 
barrier by viruses present in reservoir and 
intermediate hosts.

Lessons to learn: future 
ethnobiological research 
trajectories
Phenomena such as the COVID-19 
pandemic are forcing ethnobiologists 
to readdress the schedule of their 
academic agendas and not only of their 
daily lives. This paper was drafted by 
authors who normally share the same 
physical space in a small university in 
NW Italy,but that at the moment can only 
work together and converse using online 
tools. COVID-19 is also requiring us to 
readdress our teaching strategies, our 
ways of intellectually interacting within 
the scientific arena, and, even more 
importantly, our research paths.

This pandemic will force us to 
rethink not only our “classic” priorities 
in ethnobiology but also to envision 
new epistemological trajectories aimed 
at more effectively mitigating the 
mismanagement of natural resources that 
ultimately threats our and other beings’ 
existence.

Moreover, field studies will be more 
difficult during and after this pandemic, 
and, nevertheless, more work will need 
to be done in the near future along the 
following lines:
 § Historical studies on epidemics and 

other zoonotic diseases linked to 
ethnography-based ethnobiological 
and ethnomedical studies;

 § New trends in the intensification of 
use and commodification of specific 
living creatures and their ecosystems 
for food, medicinal, or other purposes;

 § Research on the self-regulating 
systems (including commons 
and communal goods) that local 
communities put in place to avoid 
overexploitation of specific resources 
in TILEK systems;

 § Ethnozoological and ethnobotanical 
research linked to robust 
ethnoecological and/or cultural 
anthropological analyses of the 
contexts of use, possibly addressing 
diachronic and spatial dynamics (and 
not merely lists of used species);

 § Human ecological studies on how 
access to natural resources happens 
and how it changes in response 
to changing socio-cultural-political 
contexts;

 § Surveys on the rising of new elitist 
gastronomies and conspicuous 
consumption;

 § Eco-semiotic works dealing with 
models for understanding how 
representations of natural objects are 
constructed and function;

 § Political ecological research on how 
governance systems at different 
levels may impact or mitigate these 
intensification processes;

 § Environmental philosophical 
work aimed at (re)defining the 
Anthropocene in times of in security.

The next few months will tell us more 
about how COVID-19 will have impacted 
the way in which we look at the 
relationships among living creatures, 
ecosystems, and human societies, and 
how our awareness of the value of the 
“webs of life” will influence our future 
studies and related reflections.
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Covid-19, and its suspected origin 
in wildlife consumption, has caused 
China to look again at how it treats 
the natural world. With unprecedented 
public demand for a ban on the 
eating of wild animals, China’s highest 
legislative body is moving quickly to 
avoid a similar public health crisis from 
happening again.

On 10 February, the Legislative Affairs 
Commission of the National People’s 
Congress Standing Committee added 
a revision of the Wildlife Protection 
Law to its agenda for 2020. Then to 
protect public health, the Standing 
Committee announced on 24 February 
a “complete ban of illegal wildlife trade 
and the elimination of the unhealthy 
habit of indiscriminate wild animal 
meat consumption”. The decision will 
allow measures to be taken before the 
revision of the Wildlife Protection Law 
comes into effect.

The revised law could change the 
fate of wild animals not just in China, 
but worldwide. For over a month, 
conservation groups and scientists have 
worked together to propose changes. 
The variety of the proposals highlights 
disagreements regarding wildlife 
protection in China: over aims, methods 
and interests. But a new consensus 
is also emerging from the public 
health emergency. The outcome of the 
revision process will depend on how 
the disagreements and the consensus 
are reflected in the language of the 
updated law.

China Dialogue has analysed the 
most influential proposals, listed at the 
bottom of the article, across four key 
themes: biodiversity, public health, wild-
animal farming and utilisation, and calls 
for deeper reform.

Restoring biodiversity
The Wildlife Protection Law, which first 
came into effect in 1988, is the legislative 
basis for management and protection of 
wildlife in China. It has been revised four 
times: in 2004, 2008, 2016 and 2018. 
But language permitting the “use” of wild 
animals has always been present, even 
after the bitter lessons of the 2003 SARS 
epidemic. A major debate over the 2016 
revision centred on whether wild animals 
should be “used” or “protected”, with 
the principle of “regulated use” written 
into the law, consolidating the idea that 
wildlife is to be treated as a “resource”.

The law, orientated towards use, 
limits protections to two categories of 
wild animal: those that are “rare and 
endangered land and aquatic animals” 
and those “land wild animals with 
important ecological, scientific or 

social value”. The two lists of animals 
are supposed to be updated regularly. 
For wild animals not on the lists, the law 
has no clear rules on their domestication, 
breeding, trade or consumption.

The China Law Society’s Environment 
and Resource Law Research Group 
points out in its proposal that protection 
of animals not included in either category 
is currently implemented piecemeal 
across various laws and regulations, 
that there are “difficulties in resolving 
conflict between use and protection, and 
the protection-first principle cannot be 
implemented”.

The existing law leaves plenty 
of scope for the use of wild animals. 
It establishes a licensing system for 
artificial breeding of wild animals 
under special state protection: both 
the animals and their products can be 

The legal proposals shaping 
the future of wildlife in China
April 3, 2020

BY WANG CHEN & JIANG YIFAN

The coronavirus has propelled China’s Wildlife Protection Law up the 
legislative agenda. China Dialogue assesses six plans for its revision.

Proposals discussed in this article:
 § Nine suggestions on the revision of the Wildlife Protection Law. China 

Law Society Administrative Law Research Group, 12 February.

 § 10 key points for the 2020 revision of the Wildlife Protection Law. 
The SEE Foundation, 17 February.

 § Opinions and suggestions on the revision of the Wildlife Protection 
Law. Peking University Centre for Nature and Society, Shanshui 
Conservation Centre and eight other groups, 18 February.

 § Six legislative suggestions for strengthening wildlife protection, 
ensuring biosafety and protecting public health. From 14 
environmental law experts, including Chang Jiwen, 22 February.

 § Several opinions and suggestions on the revision of the Wildlife 
Protection Law. China Law Society Environment and Resource Law 
Research Group, 24 February.

 § 10 suggestions for the revision of the Wildlife Protection Law. 
The China Biodiversity Conservation and Green Development 
Foundation, 24 February.
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bought, sold and used if quarantine 
certificates and approvals are in place. 
Other animals can be sold and used if 
they’re acquired legally. In reality, there 
are numerous issues with licensing, 
approvals, quarantine inspection and law 
enforcement.

Meanwhile, local and regional 
governments promote the farming of wild 
animals as a way to reduce poverty and 
stimulate rural economies. Accordingly, 
the wildlife farm industry has been 
steadily expanding.

Many animals that should be 
protected by the current law are not, 
as updates to the short lists of protected 
species are long overdue. The SEE 
Foundation pointed out the problem in 
its proposal: according to the regulations, 
the forestry and grassland authorities 
submit land animals to be listed and 
the fishery authorities do the same for 
aquatic animals. Once agreed, the lists 
are submitted to the State Council for 
approval. However, the two authorities 
have failed to reach agreement for 
some years. Many of the proposed 
revisions examined by China Dialogue 

aim to create a scientific mechanism 
for making these decisions, ensuring 
the lists are updated regularly and kept 
in line with international treaties such 
as CITES (the Convention on International 
Trade in Endangered Species) and the 
CBD (Convention on Biological Diversity). 
This is to ensure that certain animals 
receive priority protection, whilst more 
animals acquire protection status through 
the expansion of the legal definition 
of “wildlife”.

Taken together, the narrow legal 
definition of “wild animals”, fragmented 
oversight mechanisms and the failure to 
update lists of animals given special state 
protection means that many animals are 
not adequately protected, exposing the 
public to the risk of disease.

Several proposals call for the scope 
of protections to be widened. In a joint 
proposal, ten organisations including 
Shanshui Conservation Centre, Peking 
University Centre for Nature and Society, 
and Friends of Nature suggest expanding 
protections for “wild animals with 
important ecological, scientific or social 
value” to cover all as-yet unprotected 

species as “ordinary protected animals”. 
The thinking here is to change the current 
approach of valuing animals according to 
rarity and utility toward one of protecting 
biodiversity and acknowledging that 
all animals have their place in the 
ecosystem. This “biodiversity principle” 
features in five of the six proposals 
examined. Four also call for stronger 
protection of wildlife habitats to preserve 
biodiversity.

On this, the China Law Society’s 
Environment and Resource Law 
Research Group proposal particular 
care be taken to ensure the revised law 
links up with the Nature Reserve Law, 
The National Park Law, and the Yangtze 
River Protection Law, all currently being 
drafted, and the ongoing revision of the 
Fisheries Law. This would avoid conflict 
between these laws on how habitats, 
protected areas and nature reserves 
are listed, and prevent administrative 
powers overlapping or conflicting across 
agencies.

A farmer checks a bamboo rat bred in Qinzhou, south China (Image: Alamy)

continued on page 50
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Protecting public health
With the revision of the law being 
prompted by concerns about disease, 
health was a focus of the proposals 
we reviewed, with each calling for the 
protection of public health to be included 
as a purpose of the legislation.

These concerns have brought new 
ideas on management of wildlife, and, like 
biodiversity protection, provide motivation 
to expand the scope of the law. 
Preventing the spread of disease from 
the consumption of wild animals was a 
regular feature of the proposals. The joint 
proposal from Shanshui Conservation 
Centre and eight other groups, and the 
proposal from the China Biodiversity 
Conservation and Green Development 
Foundation (CBCGDF), both included 
a ban on eating wild animals as a 
first principle. CBCGDF went further, 
suggesting a ban on domestication and 
breeding of wild animals.

Public health is also offered as a 
rationale for habitat protection. The joint 
proposal from Shanshui et al. suggested, 
in accordance with a UN assessment, 
that habitat change can lead to “changes 
in the number of vector breeding sites or 
reservoir host distribution”. Therefore, the 
revised law “should explicitly stress the 
protection of both wild animals and their 
habitats, giving habitat protection higher 
status and designating it as a purpose of 
the legislation”.

Public health worries have even 
triggered unusually extreme proposals 
for bans on eating wild animals at 
the local level. In late February, the 
Shenzhen People’s Congress published 
a consultation draft of rules to ban 
the eating of captive-bred and raised 
Chinese softshell turtles, due to the risk 
of disease. This led to opposition from 
businesses and huge public debate, until 
the Ministry of Agriculture clarified that 
rules for management of aquatic animals 
still applied.

However, policies driven by public 
health concerns could easily overlook the 
trade in non-food and sterilised products, 
such as medicines and ornaments, 
particularly from animals captured 
or farmed and then processed from 
overseas.

In the proposals examined by 
China Dialogue, all from Chinese 
organisations, there was little mention 
of the medicinal use of wild animals. 

The CBCGDF talks of “cautious use of 
wild animals”, only “in the public interest 
of the whole society”. Those interests 
include medicinal use (alongside scientific 
research and education). But the proposal 
also suggests encouraging Chinese 
medicine manufacturers to develop 
alternatives, so use of wild animals and 
wild animal products is reduced and 
eventually eliminated. Another proposal, 
from 14 environmental law experts, said 
that where alternatives are available, 
a timetable should be set for the reduction 
and elimination of the use of wild animals in 
medicine. An immediate halt to medicinal 
usage was not seen as feasible.

For international conservation groups, 
banning the medicinal use of wild animals 
is more pressing.

In late February, the Environmental 
Investigation Agency (EIA) published its 
own proposal for the revised law, raising 
the issue of controlling the use of animals 
such as the elephant, tiger, pangolin and 
rhinoceros, and their products. It also 
called for the law to explicitly ban use of 
wildlife under special state protection in 
medicine, health products and ornaments. 
In 2018, the EIA published a report into the 
use of leopard bones in Chinese medicine, 
finding that a 1993 ban on the trade in 
tiger bones had resulted in widespread 
use of leopard bones as an alternative. 
The EIA estimated that more than 5030 
leopards – including carcasses and skins 
– were seized in Asia since 2000, raising 
this to a minimum of 5332 in a March 
update to the report. The EIA’s proposal 
is opposed to the existing dual-track 
approach of protecting wild populations 
while making use of captive-bred animals, 
saying that “Whether wildlife is consumed 
as food, medicine, a healthcare tonic or 
as a decorative item, this consumption 
poses risks to both the conservation 
of the species and public health”. 
It therefore says: “the revised Law should 
make it clear that wildlife consumption 
of any kind is unacceptable.”

A related matter, and one which the 
domestic groups again paid less attention 
to, is how the law should treat imported 
wild animal products. Only the proposal 
from the 14 environmental law experts 
called for “a ban on the import for food 
use of captive-bred or wild-caught land 
wild animals and aquatic mammals, and 
products of these.” Again, the focus here 
is on public health and food use.

Aron White, China specialist with the 
EIA, doesn’t want to see non-food use 

overlooked. He notes the decision of the 
NPC’s Standing Committee only bans the 
trade in wild animals for food, but that if 
endangered animals around the world are 
to be protected, there is an urgent need 
to remove demand for their products from 
China’s markets.

In a message to China Dialogue, 
White wrote: “Continuing to allow a legal 
trade in threatened wild animal species for 
use in traditional medicine is irresponsible 
on a global scale – both in terms of 
legitimising and perpetuating demand 
for species already under huge threat in 
other countries due to primarily China-
based demand, and the public health 
risks inherent in the harvesting, collection, 
storage, processing and consumption of 
wild animals for any reason.”

A breeding whitelist
The existing law’s resource-utilisation 
approach means a huge wild-animal 
farming industry worth hundreds of 
billions of yuan has developed, providing 
over 14 million jobs nationwide. Debate 
has also focused on the tricky issue of 
how the law should treat that industry.

The CBCGDF has taken the hardest 
line, calling for a ban on all commercial 
breeding of wild animals. The other 
proposals want to see a “whitelist” to 
regulate and reduction in the practice.

The Shanshui Conservation Centre-led 
proposal includes the idea of a special 
whitelist of animals that could be bred 
in captivity, with offspring permitted 
to be used for non-food commercial 
purposes. Alongside this it suggests the 
use of captive-bred animals as stock for 
breeding programmes; the maintaining of 
genealogical data, breeding files and data 
on individual animals; and traceability of 
breeding animals with microchips.

The SEE Foundation suggests a more 
relaxed approach. This would see wild 
animals reclassified as either “special 
animals” or “ordinary protected animals”. 
The first category would be sub-divided 
into rare and endangered animals to be 
protected, and wild animals that could be 
farmed after scientific assessment and 
under strict controls. The second category 
would cover all other wild animals. 
On the utilisation of wild animals, the SEE 
Foundation calls for “a ban on the illegal 
eating of wild animals and wild animal 
products”. The expression “illegal eating” 
corresponds to its call for a whitelist of 
wild animals that could be legally eaten. 
The proposal also makes clear that it 

continued from page 49
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“does not exclude the use of wild animals 
for purposes such as scientific research 
or fur farming”. But research has found 
fur farming to be the biggest single sector 
in China’s wild animal industry.

Despite differing in the broadness 
of their whitelists, SEE and the joint 
proposal from the Shanshui Conservation 
Centre both say quarantine inspections 
for whitelisted animals must be a 
priority. Shanshui suggests quarantine 
standards for a species be a prerequisite 
for inclusion on the white list; the SEE 
Foundation admits that the entry criteria 
of the whitelist will be the key, and that 
quarantine standards will need to be 
improved before animals can be listed.

Zhao Xiang, director of the 
Shanshui Conservation Centre, told 
China Dialogue that establishing such 
an animal quarantine system will be 
difficult, requiring dedicated laboratories, 
veterinarians, species-specific standards, 
and careful ongoing management.

But those organisations proposing 
a whitelist do want to limit and reduce 
the size of the industry step by step, 
rather than maintain the status quo. 

Gradually cutting down the number of 
animals on the whitelist will send a signal 
to the industry that it is time to change. 
“We hope the list will shrink over time,” 
said Liu Jinmei, chief legal consultant 
to Friends of Nature, speaking to China 
Dialogue. She also stressed that great 
caution should be used in creating the 
whitelist, and any business unable to meet 
the standards should exit the industry.

Calls for deeper reform
Several groups pointed out that fixing 
the inherent contradictions of the existing 
Wildlife Protection Law, and practical 
problems in enforcement, will require 
deeper reform.

The China Law Society’s 
Administrative Law Research Group 
proposes changing China’s administrative 
system for protecting wild animals. It 
writes that China’s forestry authority has 
long been responsible for protection 
of wildlife on land – but that authority 
has been downgraded over time, from 
ministerial to bureau status, and lacks the 
resources to undertake such a complex 
task. It suggests a new wildlife protection 

bureau be established under the Ministry 
of Natural Resources, ensuring the 
necessary status and resources. The SEE 
Foundation made a similar suggestion.

The Shanshui Conservation Centre-
led proposal pointed out that the forestry 
and grassland authorities are responsible 
for protection of wild animals on land, 
while the Ministry of Agriculture’s fisheries 
department handles aquatic wild animals 
– and disagreements between the two 
have long hampered protection of wild 
animals in China. It agrees that these 
functions should be brought under the 
Ministry of Natural Resources, as above, 
but adds a supervisory role for the 
Ministry of Ecology and Environment.

Consolidating administrative powers 
won’t be enough to ensure protection 
measures are implemented effectively, 
as issues with information gathering remain. 
There are many wild animal species and 
they exist in large numbers. What’s more, 
crimes against them are generally well-
hidden so more administrative staff and 
resources alone cannot identify problems. 

continued on page 52

A pangolin to be released back into the wild in southern China is pictured after being rescued in Qingdao, east China. (Image: Alamy)

Page 51A Journal of Professional Practice and Research | AiPol



Because of this, several proposals advocate 
for greater public rights to information on 
wildlife protection and to exercise oversight 
of the authorities, which should, in turn, 
ensure transparency and allow public 
participation. Both the SEE Foundation 
and the CBCGDF want to see “public 
participation” made a principle of the revised 
law, giving the public and organisations the 
right to oversight, including to report illegal 
behaviour and administrative failures, 
or to expose such cases in the media 
and bring public interest lawsuits; and 
for public consultations and hearings to 
be held when construction projects may 
damage wildlife habitats.

When it comes to public interest lawsuits, 
Zhao Xiang thinks social organisations will 
be able to play a positive role in assessing 
damages and cause and effect in future 
cases. Meanwhile, Liu Jinmei has seen how 
such cases have an effect far beyond the 
matters under discussion in the courtroom, 
shaking up established interests and power 
structures. The Environmental Protection 
Law of 2015 gave social organisations the 

right to bring lawsuits as representatives 
of the public interest. This breakthrough 
has become an important channel for 
resolving environmental disputes.

But the existing system for environmental 
public interest lawsuits doesn’t allow cases 
against government actions. The CBCGDF 
therefore suggests “establishing a system for 
social organisations to bring administrative 
public interest lawsuits”. This would allow 
these groups to bring cases against the 
government on matters of wildlife protection 
and keep power in check. The 2017 
revisions of the Civil Procedure Law and the 
Administrative Litigation Law only allowed 
for environmental public interest cases 
against government bodies to be pursued 
by public prosecutors.

Several organisations also noted that 
improvements to the Wildlife Protection 
Law alone will not be enough to improve 
wildlife protection – coordinated change 
is needed across several laws.

The China Law Society’s 
Administrative Law Research Group 
suggests parallel changes to the articles 
on wildlife in China’s Criminal Law, and to 
add a crime of mistreating wild animals.

The SEE Foundation, meanwhile, 
hopes the revision will expand into a 
more comprehensive process: “Use the 
revision of the Wildlife Protection Law as 
a starting point for ongoing revision of 
other laws and regulations, departmental 
rules and local legislation on wildlife 
protection.” This would see a chain 
reaction of revisions to regulations on 
protection of land animals and laws on 
fishing, animal health, animal import and 
export, environmental protection, and the 
civil and criminal laws.

As Aron White commented to China 
Dialogue: “The Covid-19 pandemic has 
demonstrated in the starkest of terms 
how no one country’s biodiversity and 
wildlife trade policies exist in isolation. 
The link to wildlife trade in China, whether 
legal or illegal, shows the urgent need for 
stronger laws and enforcement to close 
markets for wild animal products.”

Will this unprecedented pandemic 
mean the fifth revision of the Wildlife 
Protection Law is different? We may find 
out at this year’s Two Sessions (Lianghui) 
– although those meetings have also 
been delayed.

continued from page 51

A street seller on an overpass displays tiger paws and animal products for sale in Guangzhou, China. (Image: Alamy)
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