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Hematophagie et evolution
grande diversité des vecteurs
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and allies and allies and allies
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and allies
Darkling beetles and allies &

Tachinids and allies
I Carpet beetles and allies

Caddisflies
Scarabs and allies
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Water Scavenger Beetles

e Click Beetles and allies
* !- i Ground Beetles and
Water Beetles
Reticulated Beetles and Skiff Beetle:
Strepsiptera

Lacewings

Stinging Wasps,
Ants and Bees

= Py N : =
4/ 1/ \ b ) o Mayflies
= Z | 4 Tl 2
7/ i s 4
“Parasitic wasps” 7 2\
| \ Dragonflies
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“Sawflies” 7 y | o >

Flat bugs, Stink bugs,

Seed bugs and allies

Assassin bugs, Plant bugs,
Bed bugs and aliies

Shore bugy - Grasshoppers M
Gnat Bugs, Litter bugs
and Semi aquatic bugs / bugs, Ice crawlers and Gladiators
Water bugs

Webspinners
Planthoppers Stick insects *E
. Zoraptera
*—.__ Cicadas, froghoppers, “Booklice™ and P i 2 i
#“ hoppers, arasitic Lice  "Roaches” and Termites

' Aphids, Whitefly and scale insects ﬁ
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Les systemes vectoriels
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rgence, recrudescence
un seul exemple illustrant la péeriode
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Epizooties:la triple plaie du bétail francais

Elevages ovins, bovins et caprins sont touchés par trois virus, véhiculés par des moucherons culicoides

epuis un an, ce ne
sont pas un, ni deux,
mais bien trois fléaux
qui se sont abattus
sur les élevages ovins et bovins
francais. Ce fut d'abord, en
aodt 2023 la détection d'une
nouvelle souche du sérotype 8 de
la fitvre catarrhale ovine (FCO)
dans IAveyron puis, en septem-
bre zoz23, l'arrivée sur le territoire
de la maladie hémorragique épi-
zootique (MHE) depuis |'Espagne
vers les Pyrénées-Atlantiques, et
enfin, le 5 aodt, la détection d'un
premier cas d'un nouveau séro-
type, le 3. de la FCO en prove-
nance de Belgique vers le Nord
Trois épizooties potentiellement
maortelles pour les bétes. Trois vi-
rus wéhiculés par les mémes
moucherons, les culicoides,

« La situation frangaise actuelle
est inédite en Europe, donc ga
nous inguiéte », s'alarme Emma
nuel Garin, vétérinaire épidé
miologiste pour le réseau des
Groupements de défense sani
taiire {GDS France). « Pour un ée
vage, étre touché par une mala
die, pa ades impacts surla santéet
le bien-tre des bétes, sur la pro-
duction, sur le codt des traite-
ments vérérinaires. Mais si en
plus, quelgues mois aprés, cest au
tour d'une deuxiéme puis d'une
troisiéme maladie, on ne sait pas
e que ¢a va aveir conme consé-
quence; cest une grande incon-
nue», explique l'expert, qui
conseille les éleveurs pour ameé-
liorer la santé et le bien-étre de
leurs animaux.

La carte retragant 'avancée des
différents fronts - réguliérement
mise i jour parle GDS France - fait
déja état de plusieurs cas de cocir-
culation virale. Un grand quart
sud-ouest est touché i la fois par
le sérotype B de la FCO et la MHE,
tandis que la Nigvre, la Sadne-et
Loire et le Doubs accueillent les
deux sérotypes de la FCO.

aune bite atteinte de la fikvre

qualité des produits (viande, lait)
issus des animaux malades
Depuis la réémergence de la ma-
ladie en 2015 les symptomes sem-
blaient s'étre atténueés, peut-étre
en raison d'une immunité collec-
tive acquise au gré des vagues suc-
cessives, La FCO est depuis consi-
dérée comme endémique ; le vac-
cin contre le sérotype B n'est plus
remboursé par I'Etat. Larrivée
d'une nouvelle souche il y aunan
a pourtant durement touché les
Elevages. « Personne ne s attendait
d lémergence d'une nouvelle sow

Si elle peut
avoir des
conséquences
graves pour
les animaux, la
fiévre catarrhale
ovine n'affecte
pas les humains

culicoide. Il faudrait plutdt raison-
nerau pluriel. tant les espéces sont
nombreuses (80 i 100 en France,
plus de 1400 dans le monde), et
tant il est difficile de le distinguer
pris isolément - les anglophones
parient de =no-see-ums = (expres-
sion dérivée de sno-see-thems;
=on ne les voit pas =),

Moucherons portés par le vent

A limage du moustique-tigre
transportant les virus de ladengue
et du chikungunya dans sa salive,
les culicoides sont les vecteurs de

rhale ovine, & Aspremont (Hautes-Alpes), le 7 septembre. 11T o wser

pération internationale en recher-
che agronomique pour le dévelop-
pement, qui précise que la souche
frangaise est identique a celle re-
trouvée en Tunisie. « Les culicoides
ne sont pas des espéces invasives,
mais elles se dispersent facile-
ment =, explique la chercheuse.
CQuant & l'introduction des diffé-
rents sérotypes de la FCO, les ex-
perts privilégient plutdt e trans
port d'animaux déja contaminés,
dont le sang, aspiré par une fe
melle culicoide pour faire maturer
ses ceufs, est ensulte transporté

La maladie
épizootique
hémorragique,
surtout présente
chez les bovins,
provoque
fiévre, anorexie,
détresse
respiratoire

pératures augmentent, plus le
temps nécessaire au virus pour
passer des intestins aux glandes
salivaires de I'insecte, et donc ren-
dre possible une nouvelle conta-
mination, est réduit. «Cest un
parameétre trés important parce
que si un moucheron met plutot
cing ou vingt jours pour répliquer
son virus, ga joue beaucoup sur sa
capacité de transmission s, souli
gne lentomologiste.

Mais alors, pour se prémunir de
ces propagateurs de vins, ne suf-
firait-il pas de s'en débarrasser?
Plus faclle a dire qu'a faire. A la
différence des moustiques, les
culicoides ne pondent pas leurs
ceufs en milieu aquatique, ce qui
rend impossible Nusage de larvi-
cides ciblés. lls privilégient des
endroits humides et riches en
matiéres organiques comme les
trous dans I'écorce des arbres, les
fruits en décompesition ou plus
particuliérement le fumier. La va-
porisation d'insecticide dans les
hangars na pas prouvé son effica-
cité, Quant a lapplication de
créme a base de deltaméthrine
(un insecticide) directement sur
les animaux, il faudrait la renou-
veler tous les dix jours pour une
protection i long terme. Avec des
risques de diffusion dans l'envi
ronnement de ce pesticide connu
pour engendrer de la résistance

o

Département oi des cas cliniques ont été confirmés, selon les souches, au 6 septembre

Fibvre catarrhale evine (FCO), par sérotype

00

*Dapuis 2018, e teritoire
mitropalitain est en zone

Maladie hédmomagigue
épirootique (MHE), apparue
A Pété 2023, olle affecte
prnci palernant los bovins,

FCO-3. Apparua an aodl 2024,
N2 fosyars au 5 saptambra

FCO-8. Apparun on aodt 2023,
la nouvels souche
du sérotype est
tris virulente

FCO-4

Limvita da la zona
|'1'g.’;r.n'|.‘r' Pour

Io sdbrotype 3

de la FCO

Zone régulée
Lee mousvements
sont contridéds
aved |e resta du
tarritoire®

rr'-'g|m'1 entée pouwr la FOOD-4 ot la FOO-B
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Migrations animales
agents infectieux chez les hotes
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agents infectieux chez les vecteurs

;
SCIENTIFIC REPg}RTS

OFEN Range expansion of the Bluetongue
‘vector, Culicoides imicola, in
_continental France likely

“niZime: due torare wind-transport

Published: 0§ June 2006

~events

Stéphanie Jacquet"m. Karine Hu hel", Monito Pagésj“l SandraTalaveraE, Laura E. Burgin’,
Simon Carpenter®, Christopher Sanders®, Ahmadou H. Dicko?, Mouloud Djerbal®?,

. Maria Goffredo™, Youssef Lhor?, Javier Lucientes™, Miguel A. Miranda-Chueca®,

: Isabel Pereira Da chset:,auI Diavid W. Ram ilu"s; Marie-Laure En-etier—ltic""I Jerémy Bouy\eﬁ'“,
© Christine Chevillon®*, Thomas Balenghien?, Héléne Guis® & Claire Garros®

ALGERIA

The role of the northward expansion of Culicoides imicola Kieffer in recent and unprecedented
. outbreaks of Culicoides-borne arboviruses in southern Europe has been a significant point of contention.
. We combined entomaological surveys, movement simulations of air-bome particles, and population
genetics to reconstruct the chain of events that led to a newly colenized French area nestled at the
| northern foot of the Pyrenees. Simulating the movement of air-borne particles evidenced frequent z b -
 wind-transport events allowing, within at most 36 hours, the immigration of midges from north-eastern m o '%
o ) =
o] (0] [12]
e

Spain and Balearic Islands, and, as rare events, their immigration from Corsica. Completing the puzzle,
populaticn genetic analyses discriminated Corsica as the origin of the new population and identified

. two successive colenization events within west-Mediterranean basin. Our findings are of considerable
. importance when trying to understand the invasion of new territories by expanding species.

sales|eg

3|BJUSUIIUOD Bduel4

3|ejusuuOD susedsy

F Schaffner



Transports passifs
- agents infectieux chez les vecteurs

.
SCIENTIFIC REPg}RTS

OFEN Range expansion of the Bluetongue
‘vector, Culicoides imicola, in
_continental France likely

“niZime: due torare wind-transport

published: b6 June 2016

events 1Oct. 2008

Stéphanie Jacquet"u. Karine Hu hel", Monito Pagéﬁ‘. SandraTalaveraE, Laura E. Burgin’,

Simon Carpenter®, Christopher Sanders®, Ahmadou H. Dicko?, Mouloud Djerbal®?, f "‘-.-: a <,_ Tl

. Maria Goffredo™, Youssef Lhor?, Javier Lucientes™, Miguel A. Miranda-Chueca®, . i

: Isabel Pereira Da chset:,auI Dravid W. Ramiluﬁ; Marie-Laure SEtier-Rioul Jérémy Bouy\eﬁ'“, ¢ L o

© Christine Chevillon™* Thomas Balenghien’, Héléne Guis® & Claire Garros® vl_lv), gj} N
=

The role of the northward expansion of Culicoides imicola Kieffer in recent and unprecedented .

. outbreaks of Culicoides-borne arboviruses in southern Europe has been a significant point of contention. '/H?
. We combined entomological surveys, movement simulations of air-bome particles, and population e, D (\l
genetics to reconstruct the chain of events that led to a newly colenized French area nestled at the / $ J
| northern foot of the Pyrenees. Simulating the movement of air-borne particles evidenced frequent
 wind-transport events allowing, within at most 36 hours, the immigration of midges from north-eastern

Spain and Balearic Islands, and, as rare events, their immigration from Corsica. Completing the puzzle, 4
populaticn genetic analyses discriminated Corsica as the origin of the new population and identified /. e H_,__,ﬂ-k_.mv_f/"’hs_/)
. two successive colenization events within west-Mediterranean basin. Our findings are of considerable

importance when trying to understand the invasion of new territories by expanding species. |

F Schaffner

)
0.000

I
0.005 0.010

0.015

0.020



F Schaffner

Transports passifs

Laura Burgin' - Marie Ekstrom” « Suraje Dessai’

Received: 25 July 2016 /Revised: 16 D ber 20116 / Accepted: 17 D

agents infectieux chez les vecteurs

© ISB 2017

Abstract Bluetongue, an e lly important animal dis-
ease, can be spread over long distances by carriage of insect
tors (Culicoides biting midges) on the wind. The weather
conditions which influence the midge’s flight are controlled
by synoptic scale atmospheric circulations. A method is pro-
posed that links wind-bome dispersion of the insects to syn-
optic circulation through the use of a dispersion model in
combination with principal component analysis (PCA) and
cluster analysis. We illustrate how to identify the main synop-
tic situations present during times of midge incursions into the
UK from the European continent. A PCA was conducted on
high-pass-filtered mean sea-level pressure data for a domain
centred over north-west Europe from 2005 to 2007. A cluster-
ing algorithm applied to the PCA scores indicated the data
should be divided into five classes for which averages were
calculated, providing a classification of the main synoptic
types present. Midge incursion events were found to mainly
oceur in two synoptic categories; 64.8% were associated with
a pattern displaying a pressure gradient over the North
Atlantic leading to mod south. ly flow over the
UK and 17.9% of the events d when high p
dominated the region leading to south-easterly or easterly

Electronic supplementary material The online version of this article
(doi:10.1007/500484-016-1301-1} contains supplementary material.
which is available to authorized users.

ber 2016 /Published online: 14 January 2017

winds. The winds indicated by the pressure maps generally
compared well against observations from a surface station and
analysis charts. This technique could be used to assess fre-
quency and timings of incursions of virus into new areas
on seasonal and decadal timescales, currently not possible
with other dispersion or biological modelling methods.

Keywords Bluetongue - Culicoides - Wind - Synoptic
pattemn - Map classification - Dispersion modelling

Introduction

The biting midge Culficoides is the principal vector for several
viruses causing economically important animal diseases in-
cluding bluetongue (BT), African horse sickness and epizoot-
ic haemorhagic disease. Northem Europe first experienced
outbreaks of the disease in 2006 and has suffeved from periodic
outhreaks since. During a peak epidemic in 2007, losses due to
death, sickness and reduced productivity of infected farm ani-
mals and movement restrictions applied to infected regions
were estimated to be in the order of many hundreds of millions
of pounds (Hoogendam 2007; Wilson and Mellor 2008).

The spread of vector-bome diseases is influenced directly
and indirectly through a large range of environmental factors
that influence the pathogen, the vector and the host.
Development rates. activity levels. survival, timing of emer-

Fig. 1 Example of output from
the NAME model used to
ermine ‘midge days’
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Temps de parcours a partir de Paris (en jours)

1765 1780*
Lyon <) )
Marseille 12 8
Toulouse 15 7

*mise en place du réseau des diligences

F Schaffner



écirad

Révolution industrielle
. _marine a vapeur et aviation




écirad

La mondialisation
echanges dans le village planéetaire

Almost 2bn live chickens were transported around the world in 2017

2017 1.sbn | O O

2007 950m
1997 630m
1987 400m
1977 240m
1967 110m

Guardian graphic | Source: The UN's Food and Agricultural Organization

More than 75m live pigs, cattle, sheep and goats were trucked and
shipped around the world in 2017

2017 77m | O O

2007 62m
1997 45m

Transport d’Animaux

1977 26m

Vivants

Guardian graphic | Source: The UN's Food and Agricultural Organization

F Schaffner
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La mondialisation
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Veterinary Microbiology, 33 (1992) 129-142 129
Elsevier Science Publishers B.V., Amsterdam

African horse sickness in Spain

M. Rodriguez*, H. Hooghuis® and Ma. Castaiio®

*Departamento de Patologia Animal - I1, Facultad de Veterinaria, Universidad Complutense, Madrid,
Spain
®Laboratorio de Sanidad y Produccion Animal Algete, Ministerio de Agricultura, Pesca y
Alimentacién, Madrid, Spain

(Accepted 26 June 1992)

ABSTRACT

Rodriguez, M., Hooghuis, H. and Castafio, Ma., 1992, African horse sickness in Spain. Vet. Micro-
biol., 33: 129-142,

The actiology, pathogenesis and epizootiology of African horse sickness (AHS) are reviewed with
special reference to recent outbreaks in the Iberian peninsula. AHS is a highly fatal insect-borne viral
discase of Equidae. It 1s caused by an Orbivirus (family Reoviridac) and nine serotypes are recog-
nised. Outbreaks occurred in central Spain in 1987 and in southern regions of the Iberian peninsula
in 1988, 1989 and 1990. All were associated with serotype 4 of the virus, whereas other occurrences
of AHS outside Africa have all been caused by serotype 9. The clinical picture in the outbreaks was
mainly of the acute (pulmonary) form except in 1988 when the subacute (cardiac) form of disease
predominated. Several hundred horses died or were destroyed as a result of the outbreaks. Further
spread was contained by a combination of slaughter of sick animals, movement controls, and vacci-
nation which was extended over an increasingly wide area in successive years. The 1987 outbreak is
believed 10 be associated with infected zebras imported from Africa. Possible explanations for the
recurrence of discase in Spain in successive years are considered to include (a) the climatic conditions
in Southern Spain, which could permit continuous vector activity, {b) the relative clinical resistance
of mules and donkeys, which may permit subclinical circulation of the virus, {¢) incomplete popula-
tion immunity among horses due to possible gaps in the vaccination strategy.

Bangkok Post

THAILAND WORLD BUSINESS OFINION AUTO

THALAND | GEMERAL

Horse death toll in Korat rises to 146

Measures stepped up fo prevent spread of African viral disease

Ahorse is taken back to a farm in Pak Chong district in Nakhon Ratchasima. So far, a total of 146 horses at farms in this
district have been killed by African horse sickness. (Photo by Prasit Tangprasert)

WRITER: PRASIT TANGPRASERT

crREE | @ s

LIFE LEARNING VIDEO MORE+ Q

MOBT RECENT »

THALAND
B15m resort owned by
retited major general
being demolished
KANCHANABURL The family of the
dead nominee of a retired major
general have agreed to dismantle
all structures at the 15-milion baht
Phatsapada Resort, which
encroaches on Khao Laem National
Park.

womia
Anwat says to meet king
to prove majority

KUALA LUMPUR: Malaysian
opposition leader Anwar lbrahim on
Thursday said he will meet with the
country’s king next week to

present his case for taking owver the
premiership from Muhyiddin Yassin

THAILAND
Drunk cabbie artacked
cat with knife

A drunk taxi driver who attacked
another vehicle with a long knife
after a minor accident has been

charged with damaging property,
reckless driving causing damage
and ilegalty carmying a weapon.
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La mondialisation

echanges dans le village planéetaire

Crédits : European Center for Disease Control

Number of autochthonous cases

70-

60+

50

40+

I Dengue
Chikungunya
I /ika

-
(=]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20202021 2022

Figure 1. Distribution of arbovirus autochthonous events in mainland France, 2010-2022

Cochet et al. (2022) Euro Surveill
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Croissance demographique
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Croissance demographique
intensification de I'élevage

La planéte mange toujours
plus de viande

Production annuelle de viande dans le monde
(en millions de tonnes équivalent-carcasse)

Production par type en 2023 *

Volallle Porc Bovm Ovm I I

1961 1970 1980 1990 2000 2005 2010 2020 2023*
* Prévision
Source : FAO

statista%a
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Price guarantee

Marshall Plan European agricultural single market Financial support modalities
Agricultural equipment cooperative French support plan GATT modification
40000 | | | [ | . | 10
1 | | | < ! » Y e
o . Ariete predominance European K]
35000 4 — Rice fields Stripe rice borer apparition Introduction of ariete directive E
—JInsecticide sprayings . ~ rce vartetyh ) Alphamethrine . [ o ]
— — < > > T o
i == No data on sprayings — Fenithrotion, trichlorfon, + S— _ 2
30000 —— Culex modestus minipm chlorphenamidine B. thuringiensis kurstaki .E_
25000 - - _ _ 2
—_— 4 6 E
-] — - —
£ (\ - _ E}
& 20000 - - }' M s — - ! E
;ﬁ _ M ol
g’ m -4 5
15000 = M _,- Siaibigll ' T
Al L | / a
| | ﬁ g
milm -
10000 - - ’ [ o
;h‘ / - 2 B
F" \" /i E
5000 - N / \ A | 3
H \v ' E
1 2
0 4= T : 0
8 ) L —
3 Rarely found Widely distributed Large populations Insignificant except
@ Y Huge nuisance in reed marshes sporadic nuisances
B
©
3
o
m T
% Decrease in
3 populations
[~
E
3
/4
o™~ =T w @ o (o] (=] o™ =T f(=]
F S F 3 F 3 8 8 8 8 8 8
| s LB L 2 2 — IS <] N~




Modifications environnementales
déforestation et ...

29z Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 772(4): 292-298, April 2017

Vegetation loss and the 2016 Oropouche fever outbreak in Peru

Daniel Romero-Alvarez'/*, Luis E Escobar®

'Hospital General Enrique Carcés, Unidad de Epidemiologia, Quito, Ecuador
*University of Minnesota, Department of Fisheries, Wildlife and Conservation Biology, St. Paul, MM, USA

BACKGROUND Cropouche virus causes Oropouche fever, an arboviral disease transmitted mainly by midges of the gemus Culicoidas
and Culex mosguitoes. Clinical presentation of Oropouche fever in lmmans includes fever. headache, rash. myalgia. and in rare cases
spontaneous bleeding and aseptic meningitis. Landscape change has been proposed as a driver of Oropouche fever emergence.

OBJECTIVE To investigate the landscape epidemiology of the Oropouche fever outbreak that began in April 2016 in Cusco, Peru.

METHODS We used information of vegetation and multivariate spatial analyses including ecological niche modeling. Vegetation
was characterised usingl6-day composite enhanced vegetation index (EVI) images at 500 m spatial resolution from the MODIS
sensor carried by the Terra satellite.

FINDINGS Cases were distributed across seven Peruvian districts in two provinces. La Concepeion was the province with most
of the affected districts. EVI time series across 2000 to 2016 suggested a decline in the vegetation in sites with Oropouche fever
cases before the epidemic. Our ecological niche modeling suggests that other areas in Junin, Apurimac, and Madre de Dios
departments are at risk of Oropouche fever occurrence.

MAIN COMCLUSIONS Our results may provide a guide for future fieldwork to fest hypotheses regarding Oropouche fever
emergence and habitat loss in tropical Latin America.

Key words: Oropouche - ecological niche modeling - vegetation - outbreak - Culicoides - MODIS

F Schaffner Credits : D Louppe
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Température et expansion des vecteurs
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Accueil > Animaux GRAND DOSSIER

Cees animaux qui profitent du changement
climatique pour coloniser le territoire
francais

0 Réchauffement Climatique m
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Journal of Madical Entomalogy, XXIX), 2018, 1-4
doi: 10.1093/jme/tjy036

Vector-Borne Diseases, Surveillance, Prevention Short communication
Apparent Range Expansion of Culicoides (Hoffmania) - _ _ _ )
insignis (Diptera: Ceratopogonidae) in the Southeastern “Baatk . T‘“"’":'I o e = ~ a¥~ North cm"ma L*
United States e P'I‘ ;_Ei,,&:: 4~"‘° 8 = c =
Stacey L. Vigil," Mark G. Ruder, David Shaw, on,c.“‘ﬂ oo gWississieei . ), Alabama '-\‘ E Gosrenn & gouth 2 J
John Wiodkowski, Kayla Garrett, Matthew Walter, and Joseph L. Com . . - S S -

£ % | el et

% of Trap-nights

. s with C. insignis
, . L0 by Survey Site,
o 4 2007-2015
a iq .
] + Notdstected

3 » . y

/ 7 ® =10%
.t ,,/ A j @ 0%-z0%

[
0% - 40%

. 40% - 50%

0 35 70 140 210

280
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/# Historical Range

Fig. 1. SCWDS Culicoides survey sites in the southeastern United States where Culicoides insignis was detected, with the percentage of traps-nights in which it
was collected at each site, 2007-2015. Historical range indicates the C. insignis range published by Kramer et al. {1985a).
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empérature et expansion des vecteurs
prophéetie auto-réealisatrice

30 points de P/A (Espagne), regression Iogistiqué;
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MOLECULAR ECOLOGY

Journal of Applied Ecology 2000, 46, 1332-1339 doi: 10.11T1/5.1365-2664. 200901 723.x Molecular En:ology (2015) 24, 5707-5725 doi: 10.1111 /mec.13422
Eight years of entomological surveillance in Italy

show no evidence of Culicoides imicola geographical
range expansion

Colonization of the Mediterranean basin by the vector
biting midge species Culicoides imicola: an old story

A. Conte'*, M. Gilbert** and M. Goffredo’

sttty Zooprofilattico Spenmerntale delAbruzzo o del Molise ‘G. Caporale’ Via Campo Boaro, 64100 Terama, ltaly;
?Bislogical control and Spatial ecology, Universit Libre de Bruxelles, av FD Roosevell 50, B 1050 Brussels; and

S. JACQUET,">** C. GARROS,"2 E. LOMBAERT,’> C. WALTON,® ]. RESTREPO,!-?
X. ALLENE,"?f T. BALDET,"?t C. CETRE-SOSSAH,""*7+ A. CHASKOPOULOU,®+

F Schaffner

2. In Mediterranean countries, the midge Culicoides imicola is the principal vector of bluetongue
virus { BT V) that causes an infectious disease of domestic and wild raminants. Over the last 10 years,
BTV has invaded Mediterranean countriss (1998) and much of Northern Europe (2006); this
unprecedented spread is reported 1o be a possible consequence of climate change. Insouthern Eur-
ope, based on recent observations found in northern latitudes, BTV spread has been attributed in
part tochanges in C. imicofa distribution. However, current sampling of Culicoides spp. is far more
intensive and targeted than that undertaken before the first BTV epidemics; this obviously results in
new information from areas in which collections would have had Little chance of positive identifica-
tion in the past.

3. Since 2001, a national surveillance programme based on permanent traps was established in Ttaly
to follow C. imicola population dynamicsin space and time. Based on data From 2000 to 2001 cross-
sectional studies, Ialy was divided into three zones (I endemicity; IT: transition; 111 absenee) in
which longitudinal data on C. imicola presence and abundance were analysed as a fimction of time
between 202 and 2007 through linear and quantile regressions.

4. The results from the survel lance programme demonstrate no detectable range expansion of the
C. imicola population in Italy betwesn 2002 and 2007.

5. Synihesis and applications. This study provides strong evidence that there has been no measur-
able range expansion between 2002 and 2007 in a spedes previously described as moving north-
wards as a result of climate change. For any reliable conclusions to be drawn on the range
distribution of C. imicola or other similar vector species in Southern Europe, the Culicotdes s urveil-
lange system across all European countries should be designed 1o provide comparable data based
on aconstant detection probahility over time.

Key-words: Bluetongue, C. imicola, Culicoides, range expansion, spatial epidemiology, sur-
veillanee, vectors

3Fonds National de la Recherche Scientifigue, rue dEgmont 5 B-1000 Brussels, Belgium J.-C. DEI
M. DE G. Abstract
?SKERi Understanding the demographic history and genetic make-up of colonizing species is
Summary FbNSEC critical for inferring population sources and colonization routes. This is of main inter-
1. Assessing changss in species range is based on identifying new occurrences in areas where A Tapp oSt for designing accurate control measures in areas newly colonized by vector species
absence has been inferred due tolack ofprevious records. This technique depends on creatinga con- - . . wew a P . N .
sistent observational dataset, based on comparable detection methods. H. GUIS, of economically important pathogens. The biting midge Culicoides imicola is a major

vector of orbiviruses to livestock. Historically, the distribution of this species was lim-
ited to the Afrotropical region. Entomological surveys first revealed the presence of
C. imicola in the south of the Mediterranean basin by the 1970s. Following recurrent
reports of massive bluetongue outbreaks since the 1990s, the presence of the species
was confirmed in northern areas. In this study, we addressed the chronology and pro-
cesses of C. imicola colonization in the Mediterranean basin. We characterized the
genetic structure of its populations across Mediterranean and African regions using
both mitochondrial and nuclear markers, and combined phylogeographical analyses
with population genetics and approximate Bayesian computation. We found a west/
east genetic differentiation between populations, occurring both within Africa and
within the Mediterranean basin. We demonstrated that three of these groups had expe-
rienced demographic expansions in the Pleistocene, probably because of climate
changes during this period. Finally, we showed that C. imicola could have colonized
the Mediterranean basin in the Late Pleistocene or Early Holocene through a single
event of introduction; however, we cannot exclude the hypothesis involving two routes
of colonization. Thus, the recent bluetongue outbreaks are not linked to C. imicola col-
onization event, but rather to biological changes in the vector or the virus.

Keyuwords: approximate Bayesian computation, colonization, Culicoides imicola, microsatellites,
mitochondrial genes
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bluetongue emergence in Europe

Helene Guis!23, Cyril Caminade?, Carlos Calvete®,
Andrew P. Morse?, Annelise Tran?® and Matthew Baylis!-*

e (59) () (g + 27

Guis et al. (2012) Interface

F Schaffner



@drad A omentation des températures
un exemple, la bluetongue

Modelling the effects of past

(0]

(&)

£ and future climate on the risk of

(] .

=  bluetongue emergence in Europe

(\:ji Helene Guis!?3, Cyril Caminade?*, Carlos Calvete®,

= Andrew P. Morse?, Annelise Tran*% and Matthew Baylis!:*

SR e (bﬁag) ( v ) mg . m(l-g)’

® 0

%) I (ke +v) (re + d.) (rs + dy) }

S

Durée d’incubation Taux de développement
E_

" Ts -~ 8L

o 89 £°

E = T o

- 8¢ s 3

(&)

L

—_ q-l 1 1 1 L q'\ * 1 L 1 1

« ©10 15 20 25 30 35 40 ©i0 15 20 25 30 35

~ Survie Taux piqare

© .

S 3

El T

= K=

o 84| E ol

= E = o *

n"| L i i L I 2 I 1 1 1 1 L

F Schaffner S 10 20 30 a0 50 e = % = %




gcirad  Ayomentation des températures

F Schaffner

Guis et al. (2012) Interface

Mordecai et al. (2013) Ecol letters

foee (bi) (m )

Durée d’incubation

PDR (day™')
0.04

Probability

Modelling the effects of past
and future climate on the risk of
bluetongue emergence in Europe

Helene Guis!23, Cyril Caminade?, Carlos Calvete?,
Andrew P. Morse?, Annelise Tran*% and Matthew Baylis!-*

0.1:

0.08

30 15 20 25 30 35

Survie

40

0.8

0.0

) ((r:nf;) i

MDR (day™")
0.08

0.04

0.0

0.4

a(day™)
0.2

0.0

m(1 - ¢)°
(Ts + d':) j

Taux de développement

Taux piglre

i5 20 25 30 35 40

un exemple, la bluetongue

1961-1999 mean

(e)

50N -

-10

1961-1969

P IR

1970-1979

0 10E
2000-2008




gcirad A omentation des températures
un exemple, la bluetongue

Modelling the effects of past
and future climate on the risk of

Taux pigare Incubation

bluetongue emergence in Europe (@)
Helene Guis!?3, Cyril Caminade?*, Carlos Calvete®, ]
Andrew P. Morse?, Annelise Tran?® and Matthew Baylis!-* 50N -
bBa’ v me’ m(1 — @)
RO o + ’
p ) \(w+v)) \(re+d)  (n+ds) .
7 . . V4 40N 7
Durée d’incubation Taux de développement 1
= o = 8L
g o g e (c)
il 2
1 T
3 53 _
SON -
S40 15 20 25 30 35 40 S0 4520 2 30 35

Survie Taux piqure 40N -

SN i

oL i i i i i
F Schaffner 0 10 20 30 40 50 15 20 25 30 35 40

0.8
0.4

a(day™)

Probability
0.4
0.2

Mortalité Abondance

0
0.0




Augmentation des températures
"~ | unexemple, la bluetongue

Anomaly 2001-2010 Anomaly 2011-2020 " Anomaly 2021-2030
L PN P {ql N 1 P c‘-!l i L P _—e ‘ -
z %}3 M‘ 58 , “ 80

R, changes (%)
=

—40 4.3% per decade
T — L=t At | e SimA1B mean
o “Ro % & o Ro % & 80 SimCTL mean
OBS

-50 -30 -10 10 30 50 -50 -30 -10 10 30 50 50 -30 -10 10 30 50 )
Anomaly 2031-2040 Anomaly 2041-2050 Climatology 1961 2000 50 -
B b g
- . 5N - o E” 0-:
3
=
5 |
5407 1.7% per decade
[ [ b SimA 1B mean
TN o o —80 - SimCTL mean
T e ;R.o T%. - “:E T oW "Ro % 106 10W * Ro 10E 1960 1980 2000 2020 2040 2060

M T [T [ .
50 30 -10 10 30 50 50 30 -10 10 30 50 0 20 40 60 80 100

F Schaffner Guis et al. (2012) Interface



dcirad

Emergence, recrudescence
quels mecanismes ?

Changements sociaux
et modifications
environnementales

Augmentation globale

. Mesures de lutte
des températures

| '
Globalisation de conditions de

I’économie transmission

probabilité

Mobilité des hotes ‘ d’introduction
et des vecteurs

F Schaffner



écirad

Crédit : J Gathany Gubler (2002) Arch Med Res



Quelgques mots de
conclusion

édcirad




dcirad

Emergence, recrudescence
quels mecanismes ?

Changements sociaux

R Augmentation globale
et modifications

. Mesures de lutte
des températures

environnementales ‘
a | |
Globalisation de conditions de Pression évolutive
) 7 . H H . .
'économie transmission (agents infectieux, vecteurs)

probabilité

Mobilité des hotes ‘ d’introduction
et des vecteurs

F Schaffner



Transitions epidémiologiques
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2 000 a 3 000 ans : contacts militaires et
commerciaux (bassin méditerranéen, Asie Centrale
et du Sud-Est)

L' “amiral de la mer ocaane!” et
W

XVle siécle : colonisations européennes, contacts
trans-océaniques

capitalocéne : échelle globale, changements
démographiques, sociaux et
environnementaux, augmentation
globale de la température

McMichael (2004) Phil. Trans. R. Soc. Lond.B
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COP21

Nous devons sauver la planéte, mais
sans changer le systéme qui la détruit.

Des idées ?

F Schaffner
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