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towards a & mass extinction ?
Since 1500, estimated 800 extinct
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1 out of 8 bird species

1out of 4 mammal species | 19Ut of 4 conifer
are threatened with extinction.

are threatened with extinction.

SPECIES are threatened with
extinction.
1out of 3 amphibian | 6 out of 7 marine turtle species are threatened with extinction.
SPECIES are threatened with
extinction.

FUNGI

600,000 to ’— 100,000
10 million described
predicted
75% of agricultural
crop genetic diversity
o 307,700 to 307,700
has been lost. 75 /D of the world'’s

450,000 descri bed
fisheries are being recictec

f
fully or overexploited

A mass extinctiors estimatedto cause 75%peciedo disappear



SPECIES EXTINCTION#1

Steller's Sea Cow (Hydrodamalis gigas)
We cannot deny we ditite o h , we eas

é
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Giant dugongid sirenian (750 cm, 45001 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 I

Associated with sea otter huntingf or .,

(Estes et al, 2016)
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We triggered the l0ss of interactio « ¢« '« @@ee @@ @@ feees

G killed and consumed immediately o killed for immediate consumption but wasted

aS S O C I at e d WI t h keySt O n e S p e C I e S ] Okilled and carried on board as provisions ~ m killed for provisions fm[ wasted
Turveyand Risley(2006)




SPECIES EXTINCTION#2

In case/ouR 2 eddayet
tomorrow, maybeno friesX
It happenedo othersbeforeX ®

IThe Great Potato Famine in Ireland is a prime example of the importance of genetic variety
and biodiversity.

The famine devastated Ireland's population and economy between 1845 and 18 52

@ © 6 ¢ 6 o o o Z
one in eight Irish people died of starvation :
in three years during the Great Famine : ;

The Irish depended on a single variety of potato, “lumper”. for
most of their diet. A single infestation was able to spread quickly and

wipe out large percentages of their food supply because of this lack
of biodiversity within their crops.



ClassicdRED LIST

Theoretical use and trade regulation of listed species by the CITES
Global approach for evaluating the conservation status of plants and ani

SPECIES classified along a scale

Unassessed Cuadz-rtte avrtts dzy I aKA2ylof S
Data deficient (DD) C a K2 dzZf R R23X &K 2 dzf p—=-a—=x
Leastconcern(LC) C assessednd doingwell, widespread g{ m\,.
Nearthreatened (NT) C assesseMcoulddo betterX g 4 %ﬁ’
Vulnerable(VU) C assessea@nd facingtroubles ; I

EndangeredEN) C assessednd facingbig troubles I ‘a—
EndangeredCR) C assesse@ndfacingverybig troubles || | ™ s
Extinctin the wild (EW) C nearlytoo lateX -
Extinct(EX) C nope, too lateX



AnotherRED LIST ?

Whatabout thediversityof pathogeniagents ?

LEAST CONCERN DATA DEFICIENT VULNERABLE

Influenza virus

17 HA
9NA
H1, H2, H3
N1, N2

NEAR THEATENED  CRITICALLY ENDANGERED EXTINCT IN THE WILD




Ecosystem services

direct and indirect benefits yielded by biodiversity / %
to ecosystems that support human and societal needs ﬁ“"

WEdecideto PROTECT ELEPHANTS

- WEdecideto EAT or NOT a SPECIES
BIODIVERSITY WEdecideto KILL MOSQUITOES
Ecosystin goods WEdeCidetO ERADICATE a MICROORGANISI
L and services
WEDECIDE WHAT IS GOOD FOR US !
T T C{t!¢L![ !b5 ¢9ath
Fopibt WE ASSESS THE USEFULNESS OF SPE
S FYR 1. L¢!' ¢{ 2hwtl

ANTHROPOCENTRIST APPROACH !!l
PUBLIC HEALTH ORIENTED ?
ECONOMY ORIENTED ?




Do gorillas need the Ebola vaccine
too? Virus has wiped out a THIRD of
chimps and gorillas since the 1990s

- Virus is deadly for great apes, with mortality rates approximately 95 per cent for

[ ] a
gorillas and 77 per cent for chimpanzees
« Current estimates suggest a third of the world’s gorillas and chimpanzees have
died from Ebola since the 1990s

« There are up to 100,000 left in the wild - so a single Ebola outbreak wipes out a

AESTETICAL and MORAL CONCERN ™

|- RESUME DE LA SITUATION

Confirmation d’une épizootie de Monkeypox au Cameroun le 17/08/2016

dans le Parc National de la Mefou, Région du Centre ;

. l)cm_lerc flambée enregistrée en juin 2014 dans les villages de Mbinang
et Minta, Région du Centre

Au lol.ul_ 08 chimpanzés malades sur 23 dans le secteur SIVAN avec 02 déceés,

02 guéris et 04 encore en cours de traitement: B

. Aucun cas de contamination humaine détecté i ce jour ;

Mass deaths of saiga antelope in
Kazakhstan caused by bacteria

Almost total decimation of Betpak-Dala’s population of 200,000 saiga antelopes
in 2015 caused by pathogen that led to hemorrhagic septicemia, say scientists

3 S oS eXDOSEes é suivi i
43 personnes exposées ont été suivies dont 37 sorties du suivi apreés
17 jours de post-exposition ;

‘Mass bird die-off observed off i:IOrida
¢ Coast, sick birds found bleeding from the
“mouth

Thursday, May 25, 2017 by: Vicki Batts
Tags: bird deaths, Die Off, Florida, marine life

© Saiga antelope in 2011, before the mass deaths of 2015. Photograph: Anatoly Ustinenko/AFP/Getty Images

The mysterious mass deaths of about 200,000 saiga antelopes in Kazakhstan last
year was caused by a bacterial infection.

As news emerged in May last year of the near-total decimation of the Betpak-Dala v '
population of saiga antelope, there was plenty of speculation but few concrete

Protecting Black-Footed Ferrets and Prairie Dogs Against -
Sylvatic Plague

',9 bﬁ Once presumed to be extinct, a wild population of ferrets was discovered in -~

not before it provided a few animals to start a captive breeding effort that
to date has produced over 7,000 young. Six facilities now maintain separate, =
intensively managed, captive ferret populations totaling around 290 animals. ""'




Impact of EZD

ondomesticanimals
ECONOMICAL and POLITICAL CO

2 e - Babesiaand Anaplasma
; -~ Inticksof import cattle
~ (Ripicephalusnicroplug

EBOLA RESTON ang

hilippines) »
Coordinated i ntervent i
sl aughter, 06 feed bans,
domestic animals and wildlife, health education
and milk pasteurization

v« Keyto distribution map for ASF:

ASF is endemic in domestic pigs and warthogs
B AsFis endemic in domestic pigs (and/or Eurasian wild boar)
[ ASF occurs sporadically in domestic pigs due to movement of pigs/pork
I ASF occurs sporadically in domestic pigs due to warthog contact
I ASF hasoccurred historically but has been eradicated



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

Mmmm! This fruit
st be good!

A LOCAL RISK CAN BECOME GLOE === ...

Allconcernedy futureepidemics e o S
evenif theyemergefrom the farfar bush U~

The WHO's top 8 list of diseases likely to
cause severe epidemics

Crimean-Congo haemorrhagic fever

Ebola

Marburg
Lassa fever
MERS

SARS

Nipah

Rift Valley fever

SARS : Cumulative Number of Reported Probable Cases
Total number of cases: 5462 as of 29 April 2003, 17:00 GMT+2
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MNumber of MERS-CoV cases
fand deaths) Iby country of residence

Cumulative number of Reported Cases.
(From 1 November 021029 April 03)  Type of transmission
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EBOLA 2012016
INTERHUMAN
TRANSMISSION

New Confirmed and
Probable Cases

400

Cumulative Confirmed
and Probable Cases

1 100

Y World Health
¢ Organization 1 January 2014

" With a large expansion of the outbreak, and Ebola spreading to other countries
in the region, children would lose their providers, households would suffer losses
to their income, businesses would lose workers to death, illness, and fear, and
industries like mining and agriculture would slow down significantly "

David Evans
Senior Economist at the World Bank and co-author of the report
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Global distribution of relative risk of an EZD event

Proxy map of human activity (deforestatiotdndusedue to yield gaps)
Proxy map ofnitial pool andprevalenceof pathogensin wildlife

Zoonotic pathogens from wildlife Vector-borne pathogens
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Deforestatiorand Fragmentation N - L
50 millions forest fragments on earth NI A
50 millions kilometer of edges 17%orne 2 e Gl

50 millions kilometer human-animal interface
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Sudan

Democratic
Republic

of the Congo

Atlantischer
Ozean

Potenzieller "Offtake"
gejagter Biomasse
(Lebendgewicht)
I Hoch : 42,000 kgldahifkm? |
4

I Niedrig - 9.000 kglJahrkm?®

("Offtake™ impliziert gesamtes Jagdrevier} | &
Methode: Random Forest f 8 1
Quellen: CIESIN, GFW, CARPE, UNEP & IUCN |

Analyse, Entwurf und Kartographie: S. Jacob 0 300/ 600
Inst. . u. Geol., JMU 2011 = F—Fkm

reported deaths

WHO and partners request

Logging bushmeatextraction and Ebola in th®RCongo =




TRAFFIC

Trade Records Analysis of Flora and Fauna in Commer™=

A+++ increase in bushmeat consumption +++ urban demand
/Central Africa : £3.4 million tons /year

A egal trade of wildlife producisto the EU estimated

I 0 emMmnn OAttAZ2ZY exonn OAf Tt AZ
C exotic pets, skins, shells of non CFER&cies

.'¢ bbb L[[ 9D! | X bh¢ NBIf ¢

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

BUSHMEAT MUST BE ILLEGALY IMPORTED (smuggled) into |
C Cargo, Passenger luggage, Boat



Spatial and temporal nuanirethe relationship between
biodiversity loss,

emerging zoonotic diseases (EZD)

wildlife trade and bushmeat imports
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Bushmeat: Cephalophus
CercopithecusPotamocherus
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Amount of bushmeat (in kg)
oo
=

Total Weight (in kg) of Confiscations Described by Swiss Customs Agents as
Bushmeat or Wild Meat in Passenger Luggage Arriving
in Ziirich Flughafen and Genéve Aéroport (2008-2012)
175.9

===Zurich Flughafen

123.7
Geneve Aeroport

200 89
56.6
429
203
8.7 14.1 109
2008 2009 2010 2011 2012

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

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



Spatial and temporal nuanirethe relationship
between biodiversity loss,

emerging zoonotic dlseases (EZD) 3
UN} VALRNIE GNYyaaxad IyR

PER DAY

A around80 0000flights worldwide

A 8 million people (=150 00§ 500 000 atny giventime in the air)
A around300 000luggagelost (No,& 2 dzebiNiie only one !)

brussels

Brussels AirporZaventem Qairpnrt
Anajor transit point of flights from Africa
Awub for the distribution of bushmeat
Inside Europe ?

WHY ISSSTILL POSSIBLE IN 2017 ? WHAT IS MISSING ?



MONKEYPOX virus

A casestudyat variouslevelx




Discovery oMonkeypoxirus
andemergencef humanmonkeypox

1985 19961997

1977 Isolation EPIDEMIC |
Smallpox Sick 624 cases
last case squirrel VZV + MPX

@ © O

QD

/

1970 8 MAY1980 19801986 20052007
1st HMPX Surveillance 404 cases Active
DRCongo of HMPX in VZV + MPX surveillance
197079 DRCongo STOP surveillance 760 cases
59 cases,
== 6 countries
N cases X2506fold
0,25 -
N COUNTRY FIRST CASE LAST CASE |5 95.5% WORLD CASES
1 Cameroon 1979 2016 (NHP) § 0.2
2 Central African Republic 1984 2016 o
: : ) 14263Cases
3 Democratic Republic of Congi1970* 2016 = 243 HZ
4 Gabon 1991 1991 g 0157
5 Ivory Coast 1971 2012 (NHP) 2
6 Liberia 1970 1970 § 0,1 -
7 Nigeria 1971 1978 o
8 Republic of Congo (1982) 2003 2011 (IDP) § 0,05 -
9 Sierra Leone 1970* 1970 ©
10 Soudan 2005 2005 < 0 , , ,
Nakazawzet al, 2015Virusedoi:10.3390/v7042168 ['PDI :internallydisplacedpeople (efugeesof DRCongp; NHP :non 1995 2000 2005 2010
humanprimates
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Monkeypoxnrus transmission
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RESERVOIR ?
Still lookingX

BUSHMEAT
HOME

MARKE E
EXPO ofs

SECONDARY CASE

COPRIMARY

ACCIDENTAL HOST



Currenton-going Monkeypoxresearcki’;ﬁjjmeit
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MONKEYPOX
USAune 2003
71 cases

Monkeypox: Suspected trail of infection
EURDPE
[y

+ Monkeypox is related

.EI_-,S_'E,ELN G LY : to smallpox
[:hi,@'gu- JdlCazex = Symptoms include rash, Infected Garmbian
LT A reported fever, chills, sores UNITED Q rat shipped to .S
_ " !
Praitie dogs brought + Not usually fatal STATES
from Texas to « Symptoms last 2-4 weeks
; Chicago pet shop
GIANT GAMBIAN RAT PRAIRIE DOG HUMANS
Disease carried into US Disease spreads to Contract disease when
by rats imported from prairie dogs captured scratched or bitten by i?i'g‘"; T
Africa as exotic pets in Texas for use as pets infected prairie dogs

SOURCE : GDGC

UNCONTROLLED PET TRADE

South Florida

and INVASIVE SPECIES T

Grassy Key I

N

Cricetomys$ave now successfully
O -Gambian rat trap locations S I- 2 ? C f 2 N‘

O2f 2y AT SR I fAY




POPULATION GROWTH in BIODIVERSITY HOTS
WILDERNESS TROPICAL AREAS (WTA)

YEAR 1995 : 1 billion people = 19 % pop.
YEAR 2010 : 1.6 billion people = 23 % pop.

A high growth,
A high density
A +++poverty
A armed conflict

A political instability |
A poor health systemi- "~
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MANIFOLD and GLOBAL

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

/CollaboratiorbetweenMoH, researchinstitutes, Universities
Aransdisciplinaritpf researchteams

MPublicaccesgo epidemiologicatiata

/Broadcasting ansgulgarization

/R&D oftools and equipmentto monitor wildlife
/Differentfundingprocess longtermstudiesrequired X

C Natural transport phoresy andtravel (migration) of carriespecies
/esearchcapacitiedo generatebaselinedata

C Whatisthe pool ofpathogenin wildlife?

C Whatseasonality?



MANIFOLD and GLOBAL
EZD from bushmeat affect the and are affectec

not only the health of societies but also their

foublic and veterinary healtbare and inspectiopolicies
foreparednesso epidemicsdetectionandresponse
Avaccines vsulling

/ational and internationatlemandin wildlife/ wood products
Arade agreementgtimber andwildlife) and crime

C needto dealwith the ILLEGAL NATURE OF THE TRADE

CITES : focus onfkADE
C NEED FOR A MOREECOSYSTEM CENTERPPROACH
C WHAT ABOUT THE SPECIES ENDANGERINGtigereX K
All the above are function of political and economic stabili
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