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“If we could deal 

with the trade in wildlife and deforestation 

we wouldn’t need to stop an outbreak, 

we would have already dealt with it.”

Peter Daszak, Ecohealth Alliance president



Biodiversity loss…
towards a 6th mass extinction ?
Since 1500, estimated 800 extinct

Monastersky, 2014. Nature reports.

A mass extinction is estimated to cause 75% species to disappear



SPECIES EXTINCTION#1
Steller's Sea Cow (Hydrodamalis gigas)

We cannot deny we dit it…oh, yes we can…

Let’s blame it on sea urchins…mmm, it is us anyway…

We triggered the loss of interactions 
associated with keystone species.

Giant dugongid sirenian (750 cm, 4500–5900 kg)

Discovered in 1741 after a ship wreck, 

Estimated 1500-2000 specimen left

EXTINCT by 1768

27 YEARS of hunting for meat and fur

Associated with sea otter hunting for fur…
(Estes et al, 2016)

Turvey and Risley (2006) 



SPECIES EXTINCTION#2
In case you don’t care yet
tomorrow, maybe no fries…
It happened to others before….



Classical RED LIST
Theoretical use and trade regulation of listed species by the CITES

Global approach for evaluating the conservation status of plants and animals

SPECIES classified along a scale 

Unassessed  usually small, unfashionable species….

Data deficient (DD)           should do, should do,…

Least concern (LC)            assessed and doing well, widespread

Near threatened (NT)       assessed…could do better…

Vulnerable (VU)  assessed and facing troubles

Endangered (EN)               assessed and facing big troubles 

Endangered (CR)               assessed and facing very big troubles

Extinct in the wild (EW)   nearly too late…

Extinct (EX)  nope, too late…



Another RED LIST ?
What about the diversity of pathogenic agents ? 

LEAST CONCERN DATA DEFICIENT

EXTINCT IN THE WILDCRITICALLY ENDANGERED

VULNERABLE

NEAR THEATENED



Ecosystem services
direct and indirect benefits yielded by biodiversity 
to ecosystems that support human and societal needs 

WE DECIDE WHAT IS GOOD FOR US !

 SPATIAL AND TEMPORAL SCALES…

WE ASSESS THE USEFULNESS OF SPECIES 

and HABITATS WORTH PRESERVING…

ANTHROPOCENTRIST APPROACH !!!

PUBLIC HEALTH ORIENTED ?

ECONOMY ORIENTED ?

WE decide to PROTECT ELEPHANTS
WE decide to EAT or NOT a SPECIES
WE decide to KILL MOSQUITOES
WE decide to ERADICATE a MICROORGANISM



Impact of EZD on wildlife
AESTETICAL and MORAL CONCERN



Impact of EZD 
on domestic animals
ECONOMICAL and POLITICAL CONCERN

EBOLA RESTON and 
pigs (Philippines)

Coordinated interventions, including “test and 

slaughter,” feed bans, mass vaccination of 

domestic animals and wildlife, health education 

and milk pasteurization

Babesia and Anaplasma
In ticks of import cattle
(Ripicephalus microplus)

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=FIGURE 2-2. International agricultural trade by commodity type, 1961�0132006.&p=BOOKS&id=215320_p20019ca3g31001.jpg


WE ARE ALL CONNECTED…

Karesh et al, 2005. EcoHealth

•Population growth 
•(mono)Agricultural expansion
•Urban expansion 
•Migration 
•Pressure from export markets 

DEFORESTATION 
FOREST DEGRADATION
HABITAT CONVERSION

BIODIVERSITY LOSS 
SPECIES RANGE SHIFTS

http://www.onehealthglobal.net/wp-content/uploads/2013/09/one-health-logo.png


A LOCAL RISK CAN BECOME GLOBAL
All concerned by future epidemics
even if they emerge from the far far bush



EBOLA 2014-2016 
INTERHUMAN 
TRANSMISSION

ZOONOTIC SOURCE 
OF THE OUTRBEAK ?





Global distribution of relative risk of an EZD event
Proxy map of human activity (deforestation/landuse due to yield gaps)
Proxy map of initial pool and prevalence of pathogens in wildlife

Jones et al, 2008. Nature.

Zoonotic pathogens from wildlife Vector-borne pathogens

More likely to appear in lower-latitude developing countries



Deforestation and Fragmentation
50 millions forest fragments on earth
50 millions kilometer of edges
50 millions kilometer human-animal interface

Logging, bushmeat extraction and Ebola in the DRCongo



TRAFFIC 
Trade Records Analysis of Flora and Fauna in Commerce

• +++ increase in bushmeat consumption +++ urban demand

•Central Africa : 1–3.4 million tons /year

•Legal trade of wildlife products into the EU estimated 

at  €100 billion €/300 billion $US (2005) 

 exotic pets, skins, shells of non CITES-species 

BUT +++ ILLEGAL  … NOT really possible to assess…

Estimated at 1/3 (33%) of legal traffic, so 30-100 billion $US 

BUSHMEAT MUST BE ILLEGALY IMPORTED (smuggled) into Europe

 Cargo, Passenger luggage, Boat 



Spatial and temporal nuance in the relationship between 
biodiversity loss, 
emerging zoonotic diseases (EZD)
wildlife trade and bushmeat imports

+++ Cameroon (91.3%)
Bushmeat : Cephalophus, 
Cercopithecus, Potamocherus

In Switzerland , bushmeat imports are X2/year
In Paris, 273 tons/year !!!

ORIGIN : AFRICA +++ in Brussels, Switzerland, Paris, or the US airports.
DRCongo, Cameroon, Central African Republic, Ghana, Nigeria, Cameroon Ivory Coast, Togo



Spatial and temporal nuance in the relationship 
between biodiversity loss, 
emerging zoonotic diseases (EZD)
transport, transit and travels…

Brussels Airport-Zaventem

•major transit point of flights from Africa

•hub for the distribution of bushmeat 

inside Europe ?

WHY IS IS STILL POSSIBLE IN 2017 ? WHAT IS MISSING ?

PER DAY
• around 80 0000 flights worldwide
• 8 million people (=150 000 – 500 000 at any given time in the air)
• around 300 000 luggage lost (No, you’re not the only one !)

YOU ARE HERE



MONKEYPOX  virus
A case study at various levels…
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EPIDEMIC

624 cases 

VZV + MPX 

2005-2007

Active 
surveillance

760 cases

N cases : X250-fold
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N COUNTRY FIRST CASE LAST CASE
1 Cameroon 1979 2016 (NHP)

2 Central African Republic 1984 2016

3 Democratic Republic of Congo 1970* 2016

4 Gabon 1991 1991

5 Ivory Coast 1971 2012 (NHP)

6 Liberia 1970 1970

7 Nigeria 1971 1978

8 Republic of Congo (1982) 2003 2011 (IDP)

9 Sierra Leone 1970* 1970

10 Soudan 2005 2005

*PDI : internally displaced people (refugees of DRCongo) ; NHP :non 
human primates

95.5% WORLD CASES

Discovery of Monkeypox virus 
and emergence of human monkeypox



ILLUSTRATION 
Neccessity to be « ONE HEALTH »
Monkeypox virus transmission

PRIMARY HOST
RESERVOIR ?
Still looking…

ACCIDENTAL HOST

CO-PRIMARY

BUSHMEAT
HOME
MARKET
EXPORT

SECONDARY CASES

PRIMARY CASE



• ±10% MPX-HA POSITIVE (ADN)
• Wide host tropism :reservoirS ?
• Sympatric clades
• WA-clade
 Sproadic cases
• CB-clade
 Epidemics (R01980=0.6-0.8  R02016=6-8)

Longer chain of transmission

Current on-going Monkeypox research
in the DRCongo (Laudisoit et al, in prep)

Vanroy, 20170
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MONKEYPOX
USA, June 2003

71 cases

UNCONTROLLED PET TRADE

Cricetomys have now successfully 
colonized a limited area of Florida …

and INVASIVE SPECIES



POPULATION GROWTH in BIODIVERSITY HOTSPOTS and 
WILDERNESS TROPICAL AREAS (WTA)
YEAR 1995 : 1 billion people = 19 % pop.
YEAR 2010 : 1.6 billion people = 23 % pop.

Williams, 2013. Popul Environ 34:510–523

• high growth, 
• high density
• +++poverty
• armed conflict 
• political instability
• poor health system

 Increase in vulnerability to emerging zoonotic infectious diseases…



MANIFOLD and GLOBAL
EZD from bushmeat should change a series of
ways research is carried out and funded :

•Collaboration between MoH, research institutes, Universities
•Transdisciplinarity of research teams
•Public access to epidemiological data
•Broadcasting and vulgarization

•R&D of tools and equipment to monitor wildlife
•Different funding process : longterm studies required …
Natural transport (phoresy) and travel (migration) of carrier species
•research capacities to generate baseline data
What is the pool of pathogen in wildlife?
What seasonality ?



MANIFOLD and GLOBAL
EZD from bushmeat affect the and are affected by
not only the health of societies but also their 

•public and veterinary health care and inspection policies
•preparedness to epidemics (detection and response)
•vaccines vs culling
•national and international demand in wildlife/wood products
•trade agreements (timber and wildlife) and crime
need to deal with the ILLEGAL NATURE OF THE TRADE

CITES : focus on « TRADE » 

 NEED FOR A MORE «ECOSYSTEM CENTERED» APPROACH

WHAT ABOUT THE SPECIES ENDANGERING the endangered…?

All the above are function of political and economic stability 
and more than anything else willingness…




