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Notes à l’intention du lecteur 
 
 
 
 
Ce manuscrit comprend deux tomes : 

- un premier tome contenant le texte principal, 

- le présent tome consacré aux annexes, afin que celles-ci puissent être consultées facilement en 
parallèle de la lecture du texte principal. 

 
 
 

L’ensemble du manuscrit a été rédigé selon les règles de rédaction scientifique et technique publiées 
dans le manuel dont la référence est la suivante : 

Boudouresque C.F., 2013. Manuel de rédaction scientifique et technique. Edition 2013-
2014. MIO (Mediterranean Institute of Oceanography), Aix-Marseille Université publ., 
Marseille, 1-86. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

" Nous n'héritons pas de la terre de nos ancêtres, nous l'empruntons à nos enfants " 
Antoine de Saint-Exupéry, 1939, Terre des Hommes. 
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Annexe 1 

Liste alphabétique des ordres d’oiseaux sauvages retenus pour notre étude et familles associées d’après 
la classification en vigueur en Juillet 2014* 

Ordre Famille 

Accipitriformes Accipitridae, Pandionidae 

Anseriformes Anatidae 

Apodiformes Apodidae 

Bucerotiformes Upupidae 

Caprimulgiformes Caprimulgidae 

Charadriiformes Alcidae, Burhinidae, Charadriidae, Chionidae, Glareolidae, Haematopodidae, 
Laridae, Pluvianidae, Recurvirostridae, Scolopacidae, Stercorariidae, 
Turnicidae 

Ciconiiformes Ciconiidae 

Columbiformes Columbidae 

Coraciiformes Alcedinidae, Coraciidae, Meropidae 

Cuculiformes Cuculidae 

Falconiformes Falconidae 

Galliformes Numididae, Odontophoridae, Phasianidae 

Gaviiformes Gaviidae 

Gruiformes Gruidae, Rallidae 

Otidiformes Otididae 

Passeriformes Acrocephalidae, Aegithalidae, Alaudidae, Bombycillidae, Calcariidae, 
Cardinalidae, Certhiidae, Cettidae, Cinclidae, Cisticolidae, Corvidae, 
Emberizidae, Estrildidae, Fringillidae, Hirundinidae, Hypocoliidae, Icteridae, 
Laniidae, Locustellidae, Leiothrichidae, Malaconotidae, Mimidae, 
Motacillidae, Muscicapidae, Panuridae, Paridae, Parulidae, Passeridae, 
Phylloscopidae, Ploceidae, Prunellidae, Pycnonotidae, Regulidae, Remizidae, 
Sittidae, Sturnidae, Sylviidae, Tichodromidae, 
Troglodytidae, Turdidae, Tyrannidae, Viduidae, Vireonidae 

Pelecaniformes Ardeidae, Pelecanidae,Threskiornithidae 

Phaethontiformes Phaethontidae 

Phoenicopteriformes Phoenicopteridae 

Piciformes Picidae 

Podicipediformes Podicipedidae 

Procellariformes Diomedeidae, Hydrobatidae, Procellaridae 

Psittaciformes Psittacidae 

Pteroclidiformes Pteroclidae 

Strigiformes Tytonidae, Strigidae 

Suliformes Anhingidae, Fregatidae, Phalacrocoracidae, Sulidae 

*d’après BirdLife International (2014c) et l’International Ornithologists’ Union (IOC, 2014) 
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Annexe 2 

Courriel d’invitation à participer à l’enquête A0 permettant de 
valider la liste des couples « danger biologique/ordre d’oiseaux sauvages » à hiérarchiser, 

envoyé à des experts en épidémiologie des maladies des oiseaux sauvages 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Asking for your participation in a survey about wild bird diseases 

Corps : Dear wildlife disease specialists,  

I’m a French wildlife vet, a member of the European Wildlife Disease Association and of the 

Association of Avian Veterinarians. I’m currently undertaking a PhD thesis on wild bird diseases 

in Europe.  

I would be very grateful if you could grant us some of your time to complete an online survey 

about wild bird order associated hazards. This survey is the preliminary step of a larger study to 

identify disease surveillance priorities in wild birds, because some bird orders are associated 

with potential hazards that can be of concern for domestic animals, humans and/or wild animals 

(economic, public health and/or biodiversity conservation issues).  

Why have you been identified to take part to this survey?  

Our prioritisation method is based on criteria that require the opinion of experts from particular 

scientific fields. We have selected experts based on their professional skills and have identified 

you to be one of the most able people to take part in this survey.  

I would be grateful if you could take part in this task. Unfortunately we will be unable to 

compensate for your costs. However, we expect that your participation will not take long. All 

experts will either remain anonymous or be acknowledged by name (according to your choice) 

in reports and publications resulting from the survey.  

If you wish to participate, please click to the following link to reach the survey website for more 

details.  

http://fr.surveymonkey.com/s.aspx  

This link is uniquely tied to this survey and your email address. Please do not forward this 

message.  

Please feel free to contact me by e-mail (philippe.gourlay@oniris-nantes.fr) if you need more 

details.  

Thank you in advance for your contribution.  

Best regards,  

Philippe Gourlay, DVM, PhD student.  

N.B. If you do not wish to take part in this survey, I would very much appreciate your 

suggestions of other experts who may be interested.  

Please note: If you do not wish to receive further emails from us, please click the link below, and 

you will be automatically removed from our mailing list.  

http://fr.surveymonkey.com/optout.aspx 
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Annexe 2 bis 

Relance pour participer à l’enquête A0 permettant de 
valider la liste des couples « danger biologique/ordre d’oiseaux sauvages » à hiérarchiser, 

envoyée à des experts en épidémiologie des maladies des oiseaux sauvages 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Reminder: Asking for your participation in a survey about wild bird diseases 

Corps : Dear [expert first name],  

I sent you some time ago an invitation to participate in a survey dealing with wild bird diseases 

and their associated wild bird orders.  

I would be very grateful if you could grant us some of your time to complete it. This important 

survey is the preliminary step of a larger study to identify disease surveillance priorities in wild 

birds in Europe and I really need your opinion.  

If you wish to participate, please click to the following link to reach the survey website for more 

details.  

http://fr.surveymonkey.com/s.aspx  

This link is uniquely tied to this survey and your email address. Please do not forward this 

message.  

The survey will stay opened until the 7th of September 2014. Until this date, you will be able to 

come back to the survey as many times you need to fill out the survey. You don't need to do it at 

once.  

Please feel free to contact me by e-mail (philippe.gourlay@oniris-nantes.fr) if you need more 

details.  

Thank you in advance for your contribution.  

Best regards,  

Philippe Gourlay, DVM, PhD student.  

N.B. If you do not wish to take part in this survey, I would very much appreciate your 

suggestions of other experts who may be interested.  

Please note: If you do not wish to receive further emails from us, please click the link below, and 

you will be automatically removed from our mailing list.  

http://fr.surveymonkey.com/optout.aspx 
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Annexe 3 

Premières pages (8/38) de l’enquête A0 permettant de 
valider la liste des couples « danger biologique/ordre d’oiseaux sauvages » à hiérarchiser, 

élaborée à l’aide du logiciel SurveyMonkey® 
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Annexe 3 (suite) 
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Annexe 3 (suite) 
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Annexe 3 (suite) 
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Annexe 4 

Courriel d’invitation à participer à l’enquête permettant 
d’évaluer les critères A1-B2-C1C2WH, 

envoyé à des experts en épidémiologie des maladies des oiseaux sauvages 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Asking for your participation in a survey about wild bird diseases in Europe 

Corps : Dear European wildlife disease specialists,  

I’m a French wildlife vet, a member of the European Wildlife Disease Association and of the 

Association of Avian Veterinarians. I'm currently undertaking a PhD thesis on wild bird diseases 

in Europe. 

I would be very grateful if you could grant us some of your time to complete an online survey 

about wild birds and their associated biological hazards in Europe. This survey is part of a larger 

study to identify disease surveillance priorities in wild birds, because some birds are associated 

with potential hazards that can be of concern for domestic animals, humans and/or wild animals 

(economic, public health and/or biodiversity conservation issues).  

Why have you been identified to take part to this survey?  

Our prioritisation method is based on criteria that require the opinion of experts from particular 

scientific fields. We have selected experts based on their professional skills and have identified 

you to be one of the most able people to take part in this survey.  

I would be grateful if you could take part in this task. Unfortunately we will be unable to 

compensate you for your costs. However, we expect that your participation will not take too 

long. All experts will either remain anonymous or be acknowledged by name (according to your 

choice) in reports and publications resulting from the survey.  

IMPORTANT: since there are many wild bird orders in Europe and many associated biological 

hazards, there are many questions in the survey. You will probably not have an opinion for each 

one. Do not hesitate to skip questions that you are not able to answer and to give your opinion 

on wild bird orders and/or hazards of your field of work. Every answer is important! Thank you.  

If you wish to participate, please click to the following link to reach the survey website for more 

details.  

http://fr.surveymonkey.com/s.aspx  

This link is uniquely tied to this survey and your email address. Please do not forward this 

message.  

The survey will be closed on 12 October 2014 (23h45). Until then, you will be able to come back 

to the survey as many times you need to fill it out.  

Please feel free to contact me by e-mail (philippe.gourlay@oniris-nantes.fr) if you need more 

details.  

Thank you in advance for your contribution.  

Best regards,  

Philippe Gourlay, DVM, PhD student.  

N.B. If you do not wish to take part in this survey, I would very much appreciate your 

suggestions of other experts who may be interested.  

Please note: If you do not wish to receive further emails from us, please click the link below, and 

you will be automatically removed from our mailing list.  

http://fr.surveymonkey.com/optout.aspx 
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Annexe 4 bis 

Deuxième et dernière relance pour participer à l’enquête 
permettant d’évaluer les critères A1-B2-C1C2WH, 

envoyée à des experts en épidémiologie des maladies des oiseaux sauvages 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Last reminder: Asking for your participation in a survey about wild bird diseases in Europe 

Corps : Dear European wildlife disease specialists,  

This is the last reminder to ask you to take part to the online survey about wild birds and their 

associated biological hazards in Europe we launched some weeks ago.  

We would be very grateful if you could grant us some of your time to complete it. Some experts 

already filled out the survey but we need more answers to have a more comprehensive European 

view.  

If you wish to participate, please click to the following link to reach the survey website for more 

details.  

http://fr.surveymonkey.com/s.aspx  

This link is uniquely tied to this survey and your email address. Please do not forward this 

message.  

IMPORTANT: There are many hazards to score in the survey and you will probably not have an 

opinion for each one. Do not hesitate to skip questions that you are not able to answer and to 

give your opinion on hazards of your field of work. Every answer is important! Thank you.  

The survey will stay opened UNTIL THE END OF THIS WEEK: 12 October 2014 (23h45).  

Please feel free to contact me by e-mail (philippe.gourlay@oniris-nantes.fr) if you need more 

details.  

Thank you in advance for your contribution.  

Best regards,  

Philippe Gourlay, DVM, PhD student.  

Please note: If you do not wish to receive further emails from us, please click the link below, and 

you will be automatically removed from our mailing list.  

http://fr.surveymonkey.com/optout.aspx 
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Annexe 5 

Courriel d’invitation à participer à l’enquête C1C2PH permettant 
d’évaluer les conséquences sur l’Homme d’infections par des dangers biologiques portés par les 

oiseaux sauvages en Europe, envoyé à des experts en santé publique 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Asking for your participation in a survey about zoonotic diseases 

Corps : Dear public health specialists, (version en français ci-dessous)  

I’m a French wildlife vet, currently undertaking a PhD thesis on wild bird diseases in Europe.  

I would be very grateful if you could grant us some of your time to complete an online survey 

about the consequences of selected infectious diseases on the human population in Europe. This 

survey is part of a larger study to identify disease surveillance priorities in wild birds because 

some birds are associated with potential hazards that can be of concern for domestic animals, 

humans and/or wild animals (economic, public health and/or biodiversity conservation issues).  

Why have you been identified to take part to this survey?  

Our prioritisation method is based on criteria that require the opinion of experts from particular 

scientific fields. Two of the criteria deal with the incidence and consequences of the hazards in 

the human population in Europe. We have selected experts based on their professional skills and 

have identified you to be one of the most able people to take part in this survey.  

I would be grateful if you could take part in this task. Unfortunately we will be unable to 

compensate you for your costs. However, we expect that your participation will not take long. All 

experts will either remain anonymous or be acknowledged by name (according to your choice) in 

reports and publications resulting from the survey.  

IMPORTANT: There are many hazards to score in the survey and you will probably not have an 

opinion for each one. Do not hesitate to skip questions that you are not able to answer and to 

give your opinion on hazards of your field of work. Every answer is important! Thank you.  

If you wish to participate, please click to the following link to reach the survey website for more 

details.  

http://fr.surveymonkey.com/s.aspx  

This link is uniquely tied to this survey and your email address. Please do not forward this 

message.  

The survey will be closed on 12 October 2014 (23h45). Until then, you will be able to come back 

to the survey as many times you need to fill it out.  

Please feel free to contact me by e-mail (philippe.gourlay@oniris-nantes.fr) if you need more 

details.  

Thank you in advance for your contribution.  

Best regards,  

Philippe Gourlay, DVM, PhD student.  

N.B. If you do not wish to take part in this survey, I would very much appreciate your suggestions 

of other experts who may be interested.  

Please note: If you do not wish to receive further emails from us, please click the link below, and 

you will be automatically removed from our mailing list.  

http://fr.surveymonkey.com/optout.aspx  
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Annexe 5 (suite) 

Destinataire : [Email] 

De : "philippe.gourlay@oniris-nantes.fr via surveymonkey.com" <member@surveymonkey.com>  

Objet : Asking for your participation in a survey about zoonotic diseases 

Corps :  

Bonjour,  

je suis vétérinaire et doctorant en épidémiologie des maladies des oiseaux sauvages en France à 

Oniris (Nantes).  

L'objectif de mes travaux est l'identification d'agents biologiques portés par l'avifaune sauvage en 

Europe à surveiller en priorité en fonction de leur(s)niveau(x) de risque pour la Santé animale 

et/ou la Santé publique.  

La détermination de ces niveaux de risque est réalisée grâce à l'utilisation de différents critères, 

dont deux concernent la Santé publique, évalués de manière qualitative par avis d'experts.  

Nous vous avons alors identifiés comme susceptibles de pouvoir nous aider en répondant à 

l'enquête dont vous trouverez le lien ci-dessous:  

http://fr.surveymonkey.com/s.aspx  

Nous vous serions alors très reconnaissants si vous pouviez nous consacrer un peu de votre 

temps pour y participer. Toutes les personnes ayant contribué à notre collecte de données seront 

remerciées, nominativement ou anonymement selon leur convenance, dans les rapports et 

publications issus de ces travaux.  

IMPORTANT: l'enquête aborde de nombreux dangers biologiques dont certains pour lesquels 

vous ne pourrez sans doute pas répondre. N'hésitez pas à passer les questions correspondantes 

et à produire une réponse pour les dangers biologiques dont vous êtes familiers. Chacune de vos 

réponses est importante. Merci d'avance.  

L'enquête restera ouverte jusqu'au 12 Octobre 2014 (23h45). D'ici cette date, vous pourrez y 

revenir à tout moment pour compléter au besoin vos réponses.  

N'hésitez pas à me contacter (philippe.gourlay@oniris-nantes.fr) si vous avez besoin de 

précisions.  

Merci d'avance pour votre contribution.  

Bien cordialement,  

Philippe Gourlay, doctorant.  

NB: si vous ne souhaitez plus recevoir de messages de notre part, veuillez cliquer sur le lien 

suivant:  

http://fr.surveymonkey.com/optout.aspx 
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Annexe 6 

Premières pages (8/101) consacrées à la présentation de l’enquête A1-B2-C1C2WH 
élaborée à l’aide du logiciel SurveyMonkey® et au critère A1 

« interaction des dangers biologiques avec les oiseaux sauvages et besoin de connaissances » 
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Annexe 6 (suite) 
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Annexe 6 (suite) 
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Annexe 6 (suite) 
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Annexe 7 

Capacité des oiseaux sauvages à représenter un risque de transmission d’agents étiologiques 
de maladies, infections ou infestations d’importance pour les animaux domestiques ◊ au 1er Janvier 2014 

(les légendes des symboles et des chiffres apparaissant en exposant sont présentées à la fin du tableau) 

Maladie, infection ou infestation 
animale d’importance ◊ 

Agent étiologique # 
Mode de contamination de 

l’Animal 

Portage de l’agent 
biologique par les 

oiseaux sauvages ? *  
Références 

Oiseaux 
sauvages à 

risque pour les 
animaux 

domestiques ? 

Communes à plusieurs espèces 

Bactérienne 

Botulisme2,3 
Toxine de Clostridium 

botulinum 

Ingestion de la toxine ou de la 
bactérie à partir de l’aliment, 

de l’eau ou de la litière 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Rocke et 

Bollinger, 2007 ; 
Benskin et al., 2009 ; 

Neimanis et Speck, 2012 

Oui 

Brucellose1,2,4 
- Brucella abortus 

- Brucella melitensis 
- Brucella suis 

- Ingestion de sécrétions et/ou 
de tissus génitaux d’animaux 

infectés 
- Saillie 

- Insémination artificielle 

Non 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Godfroid, 2012 ; OIE, 
2013d 

Non 

Cowdriose1 Ehrlichia ruminantium Morsure de tiques Non 
Amstutz et al., 2002 ; 

Deem et al., 2011 ; OIE, 
2013d 

Non 
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Fièvre charbonneuse1,2 Bacillus anthracis 

- Consommation d’herbe et/ou 
de végétation contaminées 

- Inhalation de spores issues 
de cadavres d’animaux 

infectés 
- Consommation de cadavres 

d’animaux infectés 
- Piqûre de mouches 

Oui 
(Portage passif 

interne) 

Amstutz et al., 2002 ; 
Sagesse et al., 2007 ; 
Fasanella, 2012 ; OIE, 

2013d 

Oui 

Fièvre Q1 Coxiella burnetii 

- Inhalation de poussières 
virulentes 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions et/ou de tissus de 
mammifères infectés 
- Morsure de tiques 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Ruiz-

Fons, 2012d ; OIE, 
2013d 

Oui 

Infection à Leptospira 
Interrogans spp.3 

Leptospira Interrogans 
spp. 

- Contact de la peau ou des 
muqueuses avec des urines 

d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés par des 
urines d’animaux infectés 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Infection à Pasteurella spp.3,4 
- Pasteurella spp. 

- Pasteurella multocida 

-Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés 

Oui 
(Portage biologique, 

réservoir) 

Hubalek, 2004 ; Samuel 
et al., 2007 ; Benskin et 

al., 2009 ; Ferroglio, 
2012 a ; OIE, 2013d 

Oui 
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Infection à Salmonella enterica 
(tous les sérovars)3,4 

Salmonella enterica 

- Ingestion d’aérosols 
provenant d’excréments 

d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés 
- Consommation de carcasses 

contaminées 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; 
Hubalek, 2004 ; Daoust 

et Prescott, 2007 ; 
Benskin et al., 2009 ; 

Gaffuri et Holmes, 2012 

Oui 

Infection à Yersinia 
enterocolitica3,4 

Yersinia enterocolitica 
- Oro-fécale 

- Consommation d’aliment ou 
d’eau contaminés 

Oui 
(Portage biologique) 

Hubalek, 2004 ; Benskin 
et al., 2009 ; Najdenski, 

2012 
Oui 

Infection à Yersinia 
pseudotuberculosis3,4 

Yersinia 
pseudotuberculosis 

- Oro-fécale 
- Consommation d’aliment ou 

d’eau contaminés 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; 
Hubalek, 2004 ; Benskin 
et al., 2009 ; Najdenski, 

2012 

Oui 

Paratuberculose1,4 
Mycobacterium avium 

paratuberculosis 
Oro-fécale 

Oui 
(Portage passif 

interne) 

Amstutz et al., 2002 ; 
Corn et al., 2005 ; 

Linden, 2012 ; OIE, 
2013d 

Oui 

Tuberculose2 

Mycobacterium caprae 
Inhalation d’aérosols 

provenant d’expectorations 
d’animaux infectés 

Non 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Hubalek, 2004 ; Gavier-
Widen, Chambers et al., 

2012  

Non 

Mycobacterium 
tuberculosis 

Inhalation d’aérosols 
provenant d’expectorations 

d’êtres humains infectés 
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Virale 

Encéphalite japonaise1,2 
Virus de l’Encéphalite 

japonaise 
(Flavivirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; 
Weissenböck, 2012a ; 

OIE, 2013d 

Oui 

Encéphalomyélite équine de 
l'Est1,2 

Virus de 
l’encéphalomyélite équine 

de l’Est 
(Alphavirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; 
Weissenböck, 2012c ; 

OIE, 2013d 

Oui 

Fièvre aphteuse1,2 Aphtovirus 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Consommation d’aliments 

contaminés 

Non 
Amstutz et al., 2002 ; 

Simpson, 2002 ; Gibbs, 
2012a ; OIE, 2013d 

Non 

Fièvre catarrhale du Mouton1,2,,4 
Virus de la Fièvre 

catarrhale du mouton 
(Orbivirus) 

Piqûre de culicoïdes Non 
Amstutz et al., 2002 ; 
Mellor, 2012 ; OIE, 

2013d 
Non 

Fièvre/encéphalite de West 
Nile1,2,4 

Virus de la Fièvre 
West-Nile 

(Flavivirus) 
Piqûre de moustiques 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 
et Ubico, 2007 ; Erdelyi, 

2012 ; OIE, 2013d 

Oui 

Fièvre de la Vallée du Rift1,2 
Virus de la Fièvre de la 

Vallée du Rift 
(Phlebovirus) 

Piqûre de moustiques Non 
Amstutz et al., 2002 ; 
Gibbs, 2012b ; OIE, 

2013d 
Non 
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Infection par l’herpesvirus du 
Gnou (Coryza gangreneux)3 

Alcelaphine herpesvirus 1 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Passage transplacentaire 

Non 
Amstutz et al., 2002 ; 
Reid, 2012b ; OIE, 

2013d 
Non 

Infection par l’herpesvirus du 
Mouton 
(Coryza gangreneux)3 

Ovine herpesvirus 2 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Passage transplacentaire 

Non 
Amstutz et al., 2002 ; 
Reid, 2012b ; OIE, 

2013d 
Non 

Infection par le virus de la 
Maladie d'Aujeszky1,2,4 

Varicellovirus 

- Inhalation 
- Oro-fécale 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Ruiz-

Fons, 2012a ; OIE, 
2013d 

Non 

Infection par le virus de la Peste 
bovine1,2 

Morbillivirus 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Amstutz et al., 2002 ; 
Frölich, 2012a ; OIE, 

2013d 
Non 

Infection par le virus de la 
Rage1,2,4 

Virus rabique 
(Lyssavirus) 

Morsure de mammifères 
infectés 

Non 
Amstutz et al., 2002 ; 

Artois et al., 2012 ; OIE, 
2013d 

Non 

Maladie hémorragique 
épizootique1,2 

Virus de la Maladie 
hémorragique épizootique 

(Orbivirus) 
Piqûre de culicoïdes Non Mellor, 2012 Non 

Stomatite vésiculeuse1,2 
Virus de la Stomatite 

vésiculeuse 
(Vesiculovirus) 

- Pénétration cutanée 
- Inhalation d’aérosols 

provenant du contenu des 
vésicules 

Non 
Amstutz et al., 2002 ; 

Gourreau, 2010c ; OIE, 
2013d 

Non 
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Parasitaire 

Infection à Babesia spp. 
(apparition nouvelle ou 
inhabituelle)3 

Babesia spp. Morsure de tiques 
Oui 

(Portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Hildebrandt et al., 2010 

Oui 

Infection à Echinococcus 
granulosus/Echinococcus 
multilocularis1 

- Echinococcus granulosus 
- Echinococcus 
multilocularis 

Consommation d’aliments 
souillés par des œufs du 

parasite 
Non 

Amstutz et al., 2002 ; 
OIE, 2013d 

Non 

Infection à Theileria spp. 
(apparition nouvelle ou 
inhabituelle)3 

Theileria spp. Morsure de tiques Non 
Kocan et Waldrup, 2001 

; OIE, 2013d 
Non 

Myiase1 

- Chrysomya bezziana 
Pontes proches d’une plaie ou 

des orifices naturels 
Non 

Amstutz et al., 2002 ; 
OIE, 2013d 

Non - Cochliomyia 
hominivorax 

Surra1 Trypanosoma evansi Piqûre de diptères Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Maladies et infections des bovins 

Bactérienne 

Anaplasmose bovine1 Anaplasma marginale 
- Morsure de tiques 

- Inoculation accidentelle 
Non 

Amstutz et al., 2002 ; De 
La Fuente et al., 2006 ; 

OIE, 2013d 
Non 

Campylobactériose génitale 
bovine1 

- Campylobacter fetus 
fetus 

- Campylobacter fetus 
venerealis 

- Saillie 
- Insémination artificielle 

Non 

Amstutz et al., 2002 ; 
Benskin et al., 2009 ; 
Speck, 2012c ; OIE, 

2013d 

Non 
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Infection à Mycoplasma 
mycoides subsp. mycoides SC 
(Péripneumonie contagieuse 
bovine)1,2 

Mycoplasma mycoides 
mycoides 

Inhalation d’aérosols 
provenant d’expectorations 

d’animaux infectés 
Non 

Amstutz et al., 2002 ; 
Nicholas et Giacometti, 

2012 ; OIE, 2013d 
Non 

Septicémie hémorragique1 
Sérotypes B2 ou E2 de 
Pasteurella multocida 

- Inhalation 
- Ingestion 

- Consommation d’eau 
contaminée 

Non 
Amstutz et al., 2002 ; 

Ferroglio, 2012a ; OIE, 
2013d 

Non 

Tuberculose bovine1,2,4 Mycobacterium bovis 
Inhalation d’aérosols 

provenant d’expectorations 
d’animaux infectés 

Non 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Hubalek, 2004 ; Gavier-
Widen, Chambers et al., 

2012 

Non 

Virale 

Dermatose nodulaire 
contagieuse1,2 

Capripoxvirus 
- Ingestion 

- Piqûre d’insectes 
Non 

Gourreau, 2010a ; OIE, 
2013d 

Non 

Diarrhée virale bovine1,2,4 Pestivirus 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

- Passage transplacentaire 
- Piqûre d’insectes 

Non 
Amstutz et al., 2002 ; 

Simpson, 2002 ; Frölich, 
2012b ; OIE, 2013d 

Non 

Leucose bovine enzootique1,2 
Virus de la leucose bovine 

(Deltaretrovirus) 

- Exposition au sang 
d’animaux contaminés 

(traumatismes, inoculation 
accidentelle) 

- Piqûre d’insectes 
- Passage transplacentaire 

Non 
Amstutz et al., 2002 ; 
Reperant et Osterhaus, 

2012 ; OIE, 2013d 
Non 
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Rhinotrachéite infectieuse bovine 
/vulvovaginite 
pustuleuse infectieuse1,2 

Herpesvirus bovin 1 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 
- Saillie 

- Insémination artificielle 

Non 
Amstutz et al., 2002 ; 

Das Neves, 2012 ; OIE, 
2013d 

Non 

Parasitaire 

Babésiose bovine1 
- Babesia bovis 

- Babesia bigemina 
- Babesia divergens 

Morsure de tiques 
Oui 

(Portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Hildebrandt et al., 2010 ; 

OIE, 2013d 
Oui 

Hypodermose clinique bovine2 
- Hypoderma bovis 

- Hypoderma lineatum 
Pontes sur les membres et la 

partie inférieure du corps 
Non Amstutz et al., 2002 Non 

Theilériose1 Theileria spp. Morsure de tiques Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Trichomonose1 Tritrichomonas foetus 
- Saillie 

- Insémination artificielle 
Non 

Amstutz et al., 2002 ; 
Forrester et Foster, 2008 

; OIE, 2013d 
Non 

Trypanosomose1 
- Trypanosoma congolense 

- Trypanosoma vivax 
- Trypanosoma brucei 

Piqûre de mouches Tsé-Tsé Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Autre 

Encéphalopathie spongiforme 
bovine1,2 

Prion 
Consommation d’aliments 

contenant des farines animales 
contaminées 

Non 
Amstutz et al., 2002 ; 
Gavier-Widen, 2012 ; 

OIE, 2013d 
Non 
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Maladies et infections des ovins et des caprins 

Bactérienne 

Agalactie contagieuse1 

- Mycoplasma agalactiae 
- Mycoplasma mycoides 

mycoides 
- Mycoplasma capricolum 

capricolum 
- Mycoplasma putrefaciens 

- Consommation de lait 
contaminé 

- Infection ascendante par le 
canal du trayon 

- Inhalation d’aérosols 
provenant d’expectorations 

d’animaux infectés 

Non 
Amstutz et al., 2002 ; 

Nicholas et Giacometti, 
2012 ; OIE, 2013d 

Non 

Épididymite ovine1 Brucella ovis 

- Saillie 
- Ingestion de sécrétions 

génitales provenant de béliers 
infectés 

Non 
OIE, 2009b ; Godfroy, 

2012 
Non 

Infection à Chlamydophila 
abortus (Avortement 
enzootique des brebis ou 
chlamydiose ovine)1 

Chlamydophila abortus 

Inhalation/ingestion d’aérosols 
provenant de sécrétions 

génitales et/ou du placenta de 
femelles infectées 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Speck et Duff, 2012 ; 

OIE, 2013d 
Non 

Pleuropneumonie contagieuse 
caprine1 

- Mycoplasma capricolum 
caprineumonia 

- Mycoplasma mycoides 
mycoides 

- Mycoplasma mycoides 
capri 

- Mycoplasma capricolum 
capricolum 

Inhalation d’aérosols 
provenant d’expectorations 

d’animaux infectés 
Non 

Amstutz et al., 2002 ; 
Nicholas et Giacometti, 

2012 ; OIE, 2013d 
Non 

Salmonellose1 Salmonella abortusovis Oro-fécale Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 
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Virale 

Arthrite/encéphalite caprine1,2 Lentivirus 

- Consommation de colostrum 
ou de lait contaminé 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

- Inoculation accidentelle 

Non 
Amstutz et al., 2002 ; 
Reperant et Osterhaus, 

2012 ; OIE, 2013d 
Non 

Clavelée et variole caprine1,2 Capripoxvirus 
- Inhalation 

- Contact direct 
- Piqûre d’insectes 

Non 
Amstutz et al., 2002 ; 
Lefèvre, 2010 ; OIE, 

2013d 
Non 

Infection par le virus de 
l’Encéphalomyélite 
infectieuse ovine à 
arbovirus3,4 

Virus Louping Ill 
(Flavivirus) 

- Morsure de tiques 
- Contact avec des instruments 

ou des tissus contaminés 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 
Hubalek, 2004 

Oui 

Infection par le virus de la Peste 
des petits ruminants1,2 

Morbillivirus 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Amstutz et al., 2002 ; 
Frölich, 2012a ; OIE, 

2013d 
Non 

Maedi-visna1,2 Lentivirus 

- Consommation de colostrum 
ou de lait contaminé 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Amstutz et al., 2002 ; 
Reperant et Osterhaus, 

2012 ; OIE, 2013d 
Non 
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Maladie de la Frontière4 Border disease virus 
(Pestivirus) 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

- Passage transplacentaire 

Non 
Amstutz et al., 2002 ; 
Marco, 2012 ; OIE, 

2013d 
Non 

Maladie de Nairobi1 
Virus de la maladie de 

Nairobi 
(Nairovirus) 

Morsure de tiques Non 
Hubalek, 2004 ; OIE, 

2013d 
Non 

Autre 

Tremblante1,2 Prion 

- Contact avec les 
tissus/fluides génitaux d’une 

brebis infectée 
- Contact avec un 

environnement contaminé 

Non 
Amstutz et al., 2002 ; 
Gavier-Widen, 2012 

Non 

Maladies et infections des équidés 

Bactérienne 

Métrite contagieuse équine1,2 Taylorella equigenitalis 
- Saillie 

- Insémination artificielle 
Non 

Amstutz et al., 2002 ; 
OIE, 2013d 

Non 

Morve1,2 Burkholderia mallei 

- Inhalation/ingestion 
d’aérosols provenant de 

sécrétions respiratoires et/ou 
cutanées 

- Contamination de plaies 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 
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Virale 

Anémie infectieuse des équidés1,2 Lentivirus 
- Piqûre d’insectes 

- Inoculation accidentelle 
- Passage transplacentaire 

Non 
Amstutz et al., 2002 ; 
Reperant et Osterhaus, 

2012 ; OIE, 2013d 
Non 

Encéphalomyélite équine de 
l'Ouest1,2 

Virus de 
l’encéphalomyélite équine 
de l’Ouest (Alphavirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; 
Weissenböck, 2012c ; 

OIE, 2013d 

Oui 

Encéphalomyélite équine 
vénézuélienne1,2 

Virus de 
l’encéphalomyélite équine 

vénézuélienne 
(Alphavirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; 
Weissenböck, 2012c ; 

OIE, 2013d 

Oui 

Grippe équine1  Virus H3N8 

Inhalation d’aérosols 
provenant de sécrétions 
respiratoires d’animaux 

infectés 

Non 
Amstutz et al., 2002 ; 

Hubalek, 2004 ; Olsen et 
al., 2006 ; OIE, 2013d 

Non 

Infection par le virus de l’Artérite 
équine1,2 

Arterivirus 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 
- Saillie 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Infection par les Hénipavirus3 Virus Hendra 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Halpin et al., 2000 ; OIE, 

2013d 
Non 
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Infection par l’herpesvirus équin 
de type 1 (EHV1)1 

Herpesvirus équin 1 

Inhalation d’aérosols 
provenant de sécrétions 

respiratoires et/ou génitales 
d’animaux infectés 

Non 
Amstutz et al., 2002 ; 

Widen, Das Neves, et al., 
2012 ; OIE, 2013d 

Non 

Infection par le virus de la Peste 
équine1,2 

Virus de la peste équine 
(Orbivirus) 

Piqûre de culicoïdes Non 
Amstutz et al., 2002 ; 
Mellor, 2012 ; OIE, 

2013d 
Non 

Parasitaire 

Dourine1 Trypanosoma equiperdum Saillie Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Piroplasmose équine1 
- Theileria equi 

- Babesia caballi 
Morsure de tiques 

Oui 
(Portage 

d’ectoparasites) 

Amstutz et al., 2002 ; 
Hildebrandt et al., 2010 ; 

OIE, 2013d 
Oui 

Maladies et infections des suidés 

Bactérienne 

Infection par Escherichia coli 
vérotoxinogènes3 

Escherichia coli 
vérotoxinogènes 

Oro-fécale 
Oui 

(Portage biologique) 

Simpson, 2002 ; 
Hubalek, 2004 ; Benskin 

et al., 2009 ; Speck, 
2012b ; OIE, 2013d 

Oui 

Virale 

Encéphalite à virus Nipah1,2,3 Virus Nipah 
(Henipavirus) 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Rahman et al., 2010 ; 

OIE, 2013d 
Non 

Gastro-entérite transmissible1 
Virus de la gastroentérite 

transmissible 
(Coronavirus) 

Ingestion/inhalation d’aérosols 
provenant d’excrétions 

d’animaux infectés 

Oui 
(Portage passif 

interne) 

Amstutz et al., 2002 ; 
Gavier-Widen, Ryser-
Degiorgis et al., 2012 ; 

OIE, 2013d 

Oui 
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Infection par le virus de la Peste 
porcine classique1,2,4 

Pestivirus 
Ingestion d’aérosols provenant 

de tissus, excrétions et/ou 
sécrétions d’animaux infectés 

Non 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Mespiède et Le Potier, 
2010b ; Moennig, 2012 ; 

OIE, 2013d 

Non 

Maladie vésiculeuse du Porc1,2 Enterovirus 

- Ingestion d’aérosols 
provenant de tissus, excrétions 

et/ou sécrétions d’animaux 
infectés 

- Contamination de plaies 

Non 

Amstutz et al., 2002 ; 
Gourreau, 2010b ; Ruiz-

Fons, 2012b ; OIE, 
2013d 

Non 

Maladie de Teschen2 
Teschovirus porcin de 

sérotype 1 

Ingestion/inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Peste porcine africaine1,2,4 Asfivirus 

- Ingestion d’aérosols 
provenant de tissus, excrétions 

et/ou sécrétions d’animaux 
infectés 

- Morsure de tiques 

Non 
Amstutz et al., 2002 ; 
Mespiède et Le Potier, 

2010a ; OIE, 2013d 
Non 

Syndrome dysgénésique et 
respiratoire du Porc1 

Virus SDRP 
(Arterivirus) 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 
- Saillie 

Non 
Amstutz et al., 2002 ; 

Ruiz-Fons, 2012c ; OIE, 
2013d 

Non 

Parasitaire 

Cysticercose porcine1 
Cysticercus cellulosae, 
larve de Taenia solium 

Consommation d’aliments 
contaminés par des œufs de 

Taenia solium 
Non 

Amstutz et al., 2002 ; 
OIE, 2013d 

Non 
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Maladies et infections des oiseaux 

Bactérienne 

Chlamydiose/chlamydophilose 
aviaire1,2,4 

Chlamydia psittaci 

Inhalation/ingestion d’aérosols 
provenant de sécrétions 

respiratoires et/ou de fientes 
d’animaux infectés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 
Hubalek, 2004 ; 

Andersen et Franson, 
2007 ; Benskin et al., 
2009 ; Speck et Duff, 

2012 ; OIE, 2013d 

Oui 

Mycoplasmose aviaire1,4 
Mycoplasma 
gallisepticum 

- Inhalation d’aérosols 
provenant de sécrétions 
respiratoires d’animaux 

infectés 
- Transmission ovarienne 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Hubalek, 2004 ; Luttrell 
et Fischer, 2007 ; 

Benskin et al., 2009 ; 
Nicholas et Giacometti, 

2012 ; OIE, 2013d 

Oui 

Mycoplasmose aviaire1,4 Mycoplasma synoviae 

- Inhalation d’aérosols 
provenant de sécrétions 
respiratoires d’animaux 

infectés 
- Transmission ovarienne 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Luttrell 
et Fischer, 2007 ; OIE, 

2013d 

Oui 

Pullorose1,2 Salmonella Pullorum 

- Transmission ovarienne 
- Ingestion d’aérosols 
provenant de fientes 
d’animaux infectés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Daoust 

et Prescott, 2007 ; 
Holmes, 2012 ; OIE, 

2013d 

Oui 
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Salmonellose aviaire2 

- Salmonella Enteritidis 
- Salmonella 
Typhimurium 

- Salmonella Hadar 
- Salmonella Virchow 
- Salmonella Infantis 

- Ingestion d’aérosols 
provenant de fientes 
d’animaux infectés 

- Transmission ovarienne 
- Consommation d’aliment 

et/ou d’eau contaminés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Hubalek, 2004 ; Daoust 
et Prescott, 2007 ; 

Benskin et al., 2009 ; 
Holmes, 2012 ; OIE, 

2013d 

Oui 

Tuberculose aviaire4 Mycobacterium avium 

- Ingestion/inhalation 
d’aérosols provenant de 

fientes d’animaux infectés 
- Cannibalisme 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 
Hubalek, 2004 ; 
Converse, 2007 ; 

Cromie, 2012 

Oui 

Typhose aviaire1,2 Salmonella Gallinarum 

- Transmission ovarienne 
- Ingestion d’aérosols 
provenant de fientes 
d’animaux infectés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Daoust 

et Prescott, 2007 ; 
Holmes, 2012 ; OIE, 

2013d 

Oui 

Virale 

Bronchite infectieuse aviaire1 Gammacoronavirus 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Gavier-
Widen, Ryser-Degiorgis 
et al., 2012 ; OIE, 2013d 

Oui 

Bursite infectieuse 
(maladie de Gumboro)1 

Virus de la Bursite 
Infectieuse Aviaire 

(Avibirnavirus) 

Inhalation/ingestion d’aérosols 
provenant des fientes 
d’animaux infectés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Duff, 2012a ; OIE, 

2013d 
Oui 
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Entérite virale du Canard4 Anatid herpesvirus 1 

- Ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

- Consommation d’aliment 
et/ou d’eau contaminés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; Hansen 
et Gough, 2007 ; Kaleta, 

2012a ; OIE, 2013d 

Oui 

Hépatite virale du Canard1 

Virus de l’hépatite du 
canard types I, II ou III 

(Picornavirus ou 
Astrovirus) 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique) 

Ciganovich, 1999 ; 
Amstutz et al., 2002 ; 

OIE, 2013d 
Oui 

Infection par les Paramyxovirus 
aviaires 
(autres que ceux listés par 
l'OIE)3 

Paramyxovirus type 1 
variant Pigeon 
(Avulavirus) 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés 

Oui 
(Portage biologique, 

réservoir) 

Leighton et Heckert, 
2007 ; Kaleta, 2012b 

Oui 

Infection par les virus de 
l’influenza aviaire et infection 
par les virus de l’influenza A 
hautement pathogène chez les 
oiseaux autres que les 
volailles mais incluant les 
oiseaux sauvages1 

Virus Influenza A de tous 
les sous-types (dont H5 ou 

H7) faiblement ou 
hautement pathogènes 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 
Amstutz et al., 2002 ; 

Simpson, 2002 ; 
Hubalek, 2004 ; 

Stallknecht et al., 2007 ; 
Reperant et al., 2012 ; 

OIE, 2013d 

Oui 

Influenza aviaire faiblement 
pathogène2 

Virus de l’influenza aviaire 
de sous-type H5, H7 
faiblement pathogène 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 
Oui 
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Influenza aviaire hautement 
pathogène2 

Virus de l’influenza aviaire 
hautement pathogène 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 
Hubalek, 2004 ; 

Stallknecht et al., 2007 ; 
Reperant et al., 2012 ; 

OIE, 2013d 

Oui 

Infection par les virus de 
l’influenza aviaire faiblement 
pathogène (tous les sous-
types)3 

Virus Influenza A de tous 
les sous-types faiblement 

pathogènes 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 
Oui 

Infection par les virus de 
l’Influenza aviaire4 

Virus Influenza A de tous 
les sous-types faiblement 
ou hautement pathogènes 

Inhalation/ingestion d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 
Oui 

Laryngotrachéite infectieuse 
aviaire1 

Gallid herpesvirus 1 

Inhalation d’aérosols 
provenant de sécrétions 
respiratoires d’animaux 

infectés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Kaleta et Docherty, 2007 

; Kaleta, 2012a ; OIE, 
2013d 

Oui 

Maladie de Newcastle1,2,4 
Paramyxovirus aviaire 

type 1 
(Avulavirus) 

- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 

sécrétions d’animaux infectés 
- Consommation d’aliment 

et/ou d’eau contaminés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Simpson, 2002 ; 

Leighton et Heckert, 
2007 ; Kaleta, 2012b ; 

OIE, 2013d 

Oui 
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Rhinotrachéite de la Dinde1 Metapneumovirus 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

- Consommation d’eau 
contaminée 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
OIE, 2009a 

Oui 

Maladies et infections des lapins 

Virale 

Maladie hémorragique du 
Lapin1,4 

Calicivirus 

Inhalation/ingestion/ 
pénétration par voie 

conjonctivale d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 
Duff et Gavier-Widen, 

2012 ; OIE, 2013d 
Non 

Myxomatose1,4 
Myxomavirus 

(Poxvirus) 

- Piqûre d’insectes 
- Inhalation d’aérosols 

provenant de lésions oculaires 
et/ou cutanées d’animaux 

infectés  

Non 
Amstutz et al., 2002 ; 
Bourne, 2012b ; OIE, 

2013d 
Non 

Autres maladies et autres infections 

Virale 

Variole du Chameau1 Orthopoxvirus cameli 
- Inhalation 

- Contact direct 
- Piqûre d’insectes 

Non OIE, 2013d Non 

Parasitaire 

Leishmaniose1 Leishmania spp. 
Piqûre de diptères du genre 
Lutzomyia ou Phlebotomus 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 
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Légende : Oro-fécale = consommation d’aliments ou d’eau contaminés par des excréments 
Inhalation = contamination par voie respiratoire par l’intermédiaire de gouttelettes infectantes 
Inoculation accidentelle = transmission par l’intermédiaire de matériel de soins piquants/coupants 
Ingestion = contamination par voie digestive sans être associée à une consommation d’aliments contaminés 
 

◊ d’après : 1 OIE, 2013b. Chapitre 1.2. Critères applicables à l’inscription des maladies, des infections et des infestations listées par l’OIE. Code sanitaire pour les 
animaux terrestres. Volume 1, Dispositions générales. 22ème Edition, 5-10. 

et/ou 2 Arrêté du 29 juillet 2013 relatif à la définition des dangers sanitaires de première et deuxième catégorie pour les espèces animales. Journal Officiel de 
la République Française, N°187, 112-117. 

et/ou 3 OIE, 2013c. Report of the meeting of the OIE working group on wildlife diseases Paris, 12 – 15 November 2012. 81st General Session – World 
Assembly, 26-31 May 2013, 17p. http://www.oie.int/fileadmin/Home/eng/Internationa_Standard_Setting/docs/pdf/WGWildlife/A_WGW_ 
Nov2012.pdf Pages consultées le 03 Janvier 2014. 

et/ou 4 Duff J.P., Meredith A., Millan J., Ryser-Degiorgis M.-P., 2012a. Section 5: Appendices. Appendix 3: selected socio-economically important wildlife 
related pathogens and diseases in Europe. In: Infectious diseases of wild mammals and birds in Europe. Gavier-Widen D., Duff J.P., Meredith 
A. (Eds), Blackwell Publishing, 1rst Edition, 503-504. 

# déterminé d’après 1,2,3,4 et/ou Amstutz H.E., Anderson D.P., Armour S.J., Jeffcott L.B., Loew F.M., Wolf A.M., 2002. Le Manuel Vétérinaire Merck, Deuxième 
édition française. Aiello S.E, Mays A. (Eds), Merck and Co., Inc.I WhiteHouse Station, N.J., USA, 2297p. 

et/ou OIE, 2013d. Manuel des tests de diagnostic et des vaccins pour les animaux terrestres 2013. Mise à jour du 21.06.13. 
http://www.oie.int/fr/normes-internationales/manuel-terrestre/acces-en-ligne/ Pages consultées entre le 01 Août 2013 et le 31 
Janvier 2014. 

*  déterminé à partir de la bibliographie disponible au 01 Janvier 2014 (cf. colonne Références). Le terme « portage » fait référence ici au portage biologique de 
l’agent (espèce d’oiseaux réceptive et/ou sensible) ou à son portage passif interne dans le tube digestif et/ou au portage d’ectoparasites hématophages, 
porteurs de l’agent. Est ici exclu le portage passif, mécanique, d’un agent biologique par les phanères. 
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Annexe 8 

Liste des 39 affections dont l’agent étiologique peut être porté par les oiseaux sauvages et peut 
représenter un risque pour les animaux domestiques 

Dénomination 
Agent étiologique porté par les 

oiseaux sauvages 
Liste(s) d’origine 

Affections bactériennes  

Botulisme Clostridium botulinum DGAL (1ère cat) ; WGW 

Chlamydiose aviaire Chlamydia psittaci 
CST ; DGAL (2ème cat) ; 

IDWMB 

Fièvre charbonneuse Bacillus anthracis CST ; DGAL (1ère cat) 

Fièvre Q Coxiella burnetii CST 

Infection à Escherichia coli 
vérotoxinogènes 

Escherichia coli vérotoxinogènes IDWMB 

Infection à Pasteurella spp. Pasteurella multocida IDWMB ; WGW 

Infection à Salmonella enterica (tous les 
sérovars) 

Salmonella enterica IDWMB ; WGW 

Infection à Yersinia enterocolitica Yersinia enterocolitica IDWMB ; WGW 

Infection à Yersinia pseudotuberculosis Yersinia pseudotuberculosis IDWMB ; WGW 

Mycoplasmose aviaire (Mycoplasma 
gallisepticum) 

Mycoplasma gallisepticum CST ; IDWMB 

Mycoplasmose aviaire (Mycoplasma 
synoviae) 

Mycoplasma synoviae CST ; IDWMB 

Paratuberculose 
Mycobacterium avium 

paratuberculosis 
CST ; IDWMB 

Pullorose Salmonella Pullorum CST ; DGAL (2ère cat) 

Salmonellose aviaire 

Salmonella Enteritidis 
Salmonella Typhimurium 

Salmonella Hadar 
Salmonella Virchow 
Salmonella Infantis 

DGAL (1ère cat) 

Tuberculose aviaire Mycobacterium avium IDWMB 

Typhose aviaire Salmonella Gallinarum CST ; DGAL (2ère cat) 

Affections virales  

Bursite infectieuse (Maladie de Gumboro) 
Virus de la Bursite Infectieuse 

Aviaire 
CST 

Bronchite infectieuse aviaire 
Virus de la Bronchite infectieuse 

aviaire 
CST 
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Annexe 8 (suite) 

Dénomination 
Agent étiologique porté par les 

oiseaux sauvages 
Liste(s) d’origine 

Affections virales (suite) 

Encéphalite japonaise Virus de l’Encéphalite japonaise CST ; DGAL (1ère cat) 

Encéphalomyélite équine de l’Est 
Virus de l’Encéphalomyélite équine 

de l’Est 
CST ; DGAL (1ère cat) 

Fièvre/encéphalite de West-Nile Virus West-Nile 
CST ; DGAL (1ère cat) ; 

IDWMB 

Infection par le virus Louping Ill Virus Louping Ill IDWMB, WGW 

Encéphalomyélite équine de l’Ouest 
Virus de l’Encéphalomyélite équine 

de l’Ouest 
CST ; DGAL (1ère cat) 

Encéphaomyélite équine vénézuélienne 
Virus de l’Encéphalomyélite équine 

vénézuélienne 
CST ; DGAL (1ère cat) 

Gastro-entérite transmissible 
Virus de la Gastro-entérite 

transmissible 
CST 

Entérite virale du Canard Anatid Herpesvirus 1 IDWMB 

Hépatite virale du Canard 
Virus de l’hépatite du canard types 

I,II ou III 
CST 

Infection par les Paramyxovirus aviaires 
(autres que ceux listés par l’OIE) 

Paramyxovirus type 1 variant 
Pigeon 

WGW 

Infection par les virus de l’influenza 
aviaire et infection par les virus de 

l’influenza A hautement pathogène chez 
les oiseaux autres que les volailles mais 

incluant les oiseaux sauvages 

Virus Influenza A de tous les sous-
types (dont H5 ou H7) faiblement ou 

hautement pathogènes 
CST 

Influenza aviaire faiblement pathogène 
(FP) 

Virus de l’influenza aviaire de sous-
type H5, H7 FP 

DGAL (1ère cat) 

Influenza aviaire hautement pathogène 
(HP) 

Virus de l’influenza aviaire HP DGAL (1ère cat) 

Infection par les virus de l’influenza 
aviaire faiblement pathogène (tous les 

sous-types) 

Virus Influenza A de tous les sous-
types FP 

WGW 

Infection par les virus de l’Influenza 
aviaire 

Virus Influenza A de tous les sous-
types FP ou HP 

IDWMB 

Laryngotrachéite infectieuse aviaire Gallid Herpesvirus 1 CST 

Maladie de Newcastle Paramyxovirus aviaire type 1 
CST ; DGAL (1ère cat) ; 

IDWMB 

Rhinotrachéite de la dinde Metapneumovirus CST 



 

47 

 
Annexe 8 (suite) 

Dénomination 
Agent étiologique porté par les 

oiseaux sauvages 
Liste(s) d’origine 

Affections parasitaires  

Babésiose bovine 
Babesia bovis 

Babesia bigemina 
Babesia divergens 

CST 

Infection à Babesia spp. (apparitions 
nouvelles ou inhabituelles) 

Babesia spp. WGW 

Piroplasmose équine Babesia caballi CST 

Légende : CST : affection mentionnée dans le Code sanitaire pour les animaux terrestres de l’OIE (2013b) ; 
DGAL : danger sanitaire de 1ère ou 2ème catégorie à notifier à la Direction Générale de 

l’Alimentation (Arrêté du 29 Juillet 2013) ; 
IDWMB : danger mentionné par les auteurs de l’ouvrage Infectious Diseases of Wild Mammals and 

Birds in Europe, 2012 (Duff, Meredith et al., 2012a) ; 
WGW : danger mentionné par le groupe de travail « Maladies de la faune sauvage » de l’OIE 

(2013c). 
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Annexe 9 

Localisation géographique et année de dernière notification à l’OIE1 des dangers biologiques pour les 
animaux domestiques portés les oiseaux sauvages par rapport aux voies de migration de l’avifaune 

sauvage européenne2 

Danger biologique 

Année de dernière notification 

Sur les voies de migration de l’avifaune 
sauvage européenne 

Hors voies de 
migration de 

l’avifaune sauvage 
européenne 

France 
métropolitaine 

Hors du territoire 
métropolitaine 

Dangers bactériens 

Bacillus anthracis 2009 2013 2013 

Chlamydia psittaci 2013 2013 2013 

Clostridium botulinum+ Distribution mondiale9 

Coxiella burnetii 2013 2013 2013 

Escherichia coli vérotoxinogènes Distribution mondiale3 

Mycobacterium avium* 2005 - Distribution mondiale4 

Mycobacterium avium paratuberculosis 2013 2013 2013 

Mycoplasma gallisepticum, M. synoviae 2013 2013 2013 

Pasteurella multocida* 2011 - Distribution mondiale5 

Salmonella enterica 2011 2013 2013 

Yersinia enterocolitica, Y. 
pseudotuberculosis+ 

Principalement pays européens à climat 
tempéré6 

Peu fréquent6 

Dangers viraux 

Anatid Herpesvirus 1* 
Avant 2005 2005 

Amériques, Europe, Asie7 

Gallid Herpesvirus 1 2006 2013 2013 

Métapneumovirus 2006 2013 2013 

Paramyxovirus aviaire type 1  2010 2013 2013 

Virus de la Bronchite Infectieuse Aviaire 2006 2013 2013 

Virus de la Bursite Infectieuse Aviaire 2006 2013 2013 

Virus de l’Encéphalite japonaise Jamais Jamais 2012 

Virus de l’Encéphalomyélite équine de 
l’Est 

Jamais Jamais 2012 

Virus de l’Encéphalomyélite équine de 
l’Ouest 

Jamais Jamais 2007 

Virus de l’Encéphalomyélite équine 
vénézuélienne 

Jamais Jamais 2013 
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Annexe 9 (suite) 

Danger biologique 

Localisation géographique et année de dernière notification du 
danger chez les animaux domestiques et/ou chez les animaux 

sauvages 

Sur les voies de migration de l’avifaune 
sauvage française 

Hors voies de 
migration de 

l’avifaune sauvage 
française1 

France 
métropolitaine 

Hors du territoire 
métropolitaine 

Dangers viraux (suite) 

Virus de la Gastro-entérite transmissible 2006 2012 2013 

Virus de l’Hépatite du Canard 2006 2011 2013 

Virus Influenza A faiblement ou hautement 
pathogène 

2009 2013 2013 

Virus Louping Ill+ Jamais8 

Principalement dans 
les Iles 

Britanniques chez 
le Mouton (Ovis 

aries) et le 
Lagopède d’Ecosse 
(Lagopus lagopus 

scoticus)8 

Jamais8 

Virus West-Nile 2007 2013 2013 

Danger parasitaire 

Babesia spp. 2013 2013 2013 

Légende : * danger ne faisant plus l’objet de notification à l’OIE depuis l’année de dernière notification 
indiquée. L’information concernant sa distribution actuelle a alors été obtenue par recherche 
bibliographique. 

+ danger n’ayant jamais fait l’objet de demande de notification par l’OIE. L’information concernant 
sa distribution actuelle a alors été obtenue par recherche bibliographique. 

1 d’après WAHID (2014a). 
2 voies de migration « Atlantique Est » et « Mer Noire/Méditerranée » (BirdLife International, 

2014a,b). 
3 d’après Speck (2012b). 
4 d’après Converse (2007) et Cromie (2012). 
5 d’après Samuel et al. (2007) et Ferroglio (2012a). 
6 d’après Najdenski (2012). 
7 d’après Hansen et Gough (2007) et Kaleta (2012a). 
8 d’après Reid (2012a). 
9 d’après Rocke et Bollinger (2007) et Neimanis et Speck (2012). 
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Annexe 10 

Présence en France métropolitaine et nécessité d’un arthropode vecteur pour leur transmission 
de dangers biologiques portés par les oiseaux sauvages, 

représentant un risque pour les principaux animaux domestiques cibles en Europe 

Danger biologique 
Présent en France 
métropolitaine ? 

(Oui/Non) 

Arthropode vecteur 
nécessaire ? 
(Oui/non) 

Principaux animaux domestiques 
cibles 

Bactérien 

Bacillus anthracis Oui1 Non 
Bovinae, Caprinae, Equidae, 

Suidae 

Chlamydia psittaci Oui1 Non Anserifomes, Galliformes 

Coxiella burnetii Oui1 Non Bovinae, Caprinae 

Clostridium botulinum Oui1 Non Bovinae, Galliformes 

Escherichia coli 
vérotoxinogènes 

Oui1 Non Suidae 

Mycobacterium avium Oui2 Non Anserifomes, Galliformes 

Mycobacterium avium 
paratuberculosis 

Oui1 Non Bovinae, Caprinae 

Mycoplasma gallisepticum, M. 
synoviae 

Oui1 Non Galliformes 

Pasteurella multocida Oui1 Non 
Anseriformes, Bovinae, Caprinae, 

Galliformes, Leporidae 

Salmonella enterica Oui1 Non Bovinae, Galliformes 

Yersinia enterocolitica, Y. 
pseudotuberculosis 

Oui3 Non 
Anseriformes, Bovinae, Caprinae, 
Equidae, Galliformes, Leporidae, 

Suidae 

Viral 

Anatid Herpesvirus 1 Oui1 Non Anatidae 

Gallid Herpesvirus I Oui1 Non Phasianidae 

Metapneumovirus Oui1 Non Dinde (Meleagris gallopavo) 

Paramyxovirus aviaire type 1 Oui1 Non Columbidae, Galliformes 

Virus de la Bronchite 
infectieuse aviaire 

Oui1 Non Galliformes 

Virus de la Bursite Infectieuse 
Aviaire 

Oui1 Non Poule domestique (Gallus gallus) 

Virus de la Gastro-entérite 
transmissible 

Non1 Non Suidae 

Légende : 1 d’après Anses (2012b). 
2 d’après Converse (2007) et Cromie (2012). 
3 d’après Najdenski (2012). 
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Annexe 10 (suite) 

Danger biologique 
Présent en France 
métropolitaine ? 

(Oui/Non) 

Arthropode vecteur 
nécessaire ? 
(Oui/non) 

Principaux animaux domestiques 
cibles 

Viral (suite) 

Virus de l’Hépatite du Canard Non1 Non Anseriformes 

Virus Influenza A faiblement 
pathogène 

Oui1 Non Anseriformes, Galliformes 

Virus Influenza A hautement 
pathogène 

Non1 Non Anseriformes, Galliformes 

Virus Louping Ill Non4 Oui (Tiques) Mouton (Ovis aries) 

Virus West-Nile Non1 Oui (Moustiques) 
Anseriformes, Columbidae, 

Equidae 

Parasitaire 

Babesia spp. Oui1 Oui (Tiques) Bovinae, Equidae 

Légende : 1 d’après Anses (2012b). 
4 d’après Reid (2012a). 
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Annexe 11 

Capacité des oiseaux sauvages à représenter un risque de transmission d’agents étiologiques 
de maladies, infections ou infestations d’importance pour l’Homme ◊ au 1er Janvier 2014 

(les légendes des symboles et des chiffres apparaissant en exposant sont présentées à la fin du tableau) 

Maladie, infection ou infestation 
humaine d’importance ◊ 

Agent étiologique # 
Mode de contamination de 

l’Homme 

Portage de l’agent 
biologique par les 

oiseaux sauvages ? *  
Références 

Oiseaux 
sauvages à 
risque pour 
l’Homme ? 

Bactérienne 

Borréliose1,2,3 Borrelia spp. Morsure de tiques 

Oui 
(Portage biologique, 

portage 
d’ectoparasites, 

réservoir) 

Garnier et al., 2002 ; 
Hubalek, 2004 ; Olsen, 
2007 ; Tsiodras et al., 
2008 ; Benskin et al., 

2009 ; Ytrehus et 
Vikoren, 2012 ; Vuong et 

al., 2014 

Oui 

Brucellose1,3,4,5,6 
- Brucella melitensis 
- Brucella abortus 

- Consommation de produits 
laitiers contaminés 

- Contact direct avec des 
mammifères herbivores 

infectés 

Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Godfroid, 2012 
Non 

Charbon/Fièvre charbonneuse4,5,6 Bacillus anthracis 

- Pénétration cutanée de 
spores issues de cadavres 

d’animaux infectés 
- Inhalation de spores issues 

de cadavres d’animaux 
infectés 

- Consommation de viande 
d’animaux infectés 

Oui 
(Portage passif 

interne) 

Amstutz et al., 2002 ; 
Fasanella, 2012 

Non 
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Chlamydiose aviaire/Psittacose1,3,6 Chlamydia psittaci 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’oiseaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; 

Andersen et Franson, 
2007 ; Tsiodras et al., 
2008 ; Benskin et al., 

2009 ; Whittington, 2011 
; Speck et Duff, 2012 

Oui 

Choléra/Vibriose1,4,5 Vibrio cholerae 
- Oro-fécale 

- Consommation d’aliments 
contaminés 

Oui 
(Portage passif 

interne) 

Garnier et al., 2002 ; 
Hubalek, 2004 ; Tsiodras 

et al., 2008 
Oui 

Coqueluche4 Bordetella pertussis Inhalation Non Parton, 1999 Non 

Diphtérie4,5 Corynebacterium diphteria Oro-fécale Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Non 

Fièvre Q4,6 Coxiella burnetii 

- Inhalation de poussières 
virulentes 

- Consommation de produits 
laitiers contaminés 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions et/ou de tissus de 
mammifères infectés 
- Morsure de tiques 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Hubalek, 2004 ; Tsiodras 
et al., 2008 ; Ruiz-Fons, 

2012d 

Oui 

Fièvres typhoïde et paratyphoïde4,5 

- Salmonella enterica 
Typhi 

- Salmonella enterica 
Paratyphi 

Oro-fécale Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Non 
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Infection à Campylobacter/ 
Campylobacteriose1,3,4 

- Campylobacter jejuni 
- Campylobacter coli 

- Oro-fécale 
- Consommation d’aliments 

contaminés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Tsiodras 
et al., 2008 ; Benskin et 

al., 2009 ; Speck, 2012c ; 
OIE, 2013d 

Oui 

Infection à Chlamydiae4 

Chlamydophila 
trachomatis 

Contact sexuel Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Chlamydophila 
pneumoniae 

Inhalation Non 
Andersen et Franson, 
2007 ; Speck et Duff, 

2012 
Non 

Infection à Escherichia coli ou à 
Shigelle, productrices de 

 vérotoxines1,3,4 

- Escherichia coli 
vérotoxinogènes dont 

O157H7 - Consommation d’aliments 
contaminés 
- Oro-fécale 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Tsiodras 
et al., 2008 ; Benskin et 
al., 2009 ; Speck, 2012b 

; OIE, 2013d 

Oui 

- Shigella dysenteriae Non Non 

Infection à Erysipelothrix 
rhusiopathiae3 

Erysipelothrix 
rhusiopathiae 

Contact d’une effraction 
cutanée avec un animal infecté 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Handeland et al., 2012 
Oui 

Infection à Gonocoque4 Neisseria gonorrhoeae Contact sexuel Non Garnier et al., 2002 Non 

Infection invasive à Haemophilus 
Influenza4 

Haemophilus influenzae Inhalation Non Handeland et al., 2012 Non 

Infection invasive à 
Méningocoque4,5 

Neisseria meningitidis Inhalation Non Garnier et al., 2002 Non 

Infection à Mycoplasma 
phocicerebrale3 

Mycoplasma 
phocicerebrale 

Morsure de Pinnipèdes Non 
Nicholas et Giacometti, 

2012 
Non 
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Infection à Pasteurella spp.3 Pasteurella spp. Morsures, griffures 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Infection invasive à Pneumocoque4 Streptococcus pneumoniae Inhalation Non 
Garnier et al., 2002 ; 

Handeland et al., 2012 
Non 

Infection à Salmonella spp./ 
Salmonellose1,2,3,4,5 

Salmonella enterica 
- Consommation d’aliments 

contaminés 
- Oro-fécale 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Daoust 

et Prescott, 2007 ; 
Tsiodras et al., 2008 ; 
Benskin et al., 2009 ; 
Whittington, 2011 ; 

Holmes, 2012 

Oui 

Infection à Shigella4,5 

- Shigella dysenteriae 
- Shigella flexneri 
- Shigella boydii 
- Shigella sonnei 

Oro-fécale Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Légionellose4,5 
- Legionella pneumoniae 
- Legionella pneumophila 

Inhalation Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Leptospirose1,2,3,4 Leptospira spp. 
- Oro-fécale 

- Consommation d’aliments 
contaminés 

Non 
Amstutz et al., 2002 ; 

Birtles, 2012 
Non 

Listériose1,2,4,5 Listeria monocytogenes 
Consommation d’aliments 

contaminés 
Oui 

(Portage biologique) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Tsiodras et al., 2008 ; 

Ferroglio, 2012b 

Non 

Peste2,3,4,5 Yersinia pestis 

- Piqûre de puces 
- Inhalation d’aérosols 

provenant d’excrétions et/ou 
de sécrétions de mammifères 

infectés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Speck, 2012a 
Non 
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Syphilis4 Treponema pallidum 
- Contact sexuel 

- Inoculation accidentelle 
Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Syphilis congénitale et néonatale4 Treponema pallidum Passage transplacentaire Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Tuberculose1,3,4,5,6 
- Mycobacterium 

tuberculosis 
- Mycobacterium bovis 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 
de sécrétions de mammifères 

infectés 
- Consommation de viande 

d’animaux infectés 

Non 
Amstutz et al., 2002 ; 

Gavier-Widen, 
Chambers et al., 2012 

Non 

Tularémie3,4,5,6 Francisella tularensis 

- Inhalation/ingestion 
d’aérosols provenant de tissus 

de mammifères infectés 
- Morsure de tiques, piqûre 

d’insectes 

Oui 
(Portage 

d’ectoparasites) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Hubalek, 2004 ; Mörner, 
2007, OIE, 2013d 

Oui 

Typhus exanthématique3,5 Rickettsia prowazeki Pénétration cutanée Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Yersiniose1,2,3,4 
- Yersinia 

pseudotuberculosis 
- Yersinia enterocolitica 

- Oro-fécale 
- Consommation d’aliments 

contaminés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Tsiodras 
et al., 2008 ; Benskin et 
al., 2009 ; Najdenski, 

2012 

Oui 

Virale 

Calicivirose1 Calicivirus Oro-fécale Non 
Garnier et al., 2002 ; 

Duff et Gavier-Widen, 
2012 

Non 
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Chikungunya1,5 
Virus du Chikungunya 

(Alphavirus) 
Piqûre de moustique Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Weissenböck, 2012c ; 

PHAC, 2013 

Non 

Dengue1,5 
Virus de la Dengue 

(Flavivirus) 
Piqûre de moustique Non 

Garnier et al., 2002 ; 
Reid et al., 2012 

Non 

Encéphalites à tiques4 

- Virus Louping Ill 
- Virus de l’Encéphalite 

européenne à tiques 
(Flavivirus) 

Morsure de tiques 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; Reid, 
2012a ; Mikryukova et 

al., 2013 

Oui 

Fièvres hémorragiques 
virales1,2,3,4,5,6 

- Virus de la Fièvre de 
Lassa 

- Virus de la Fièvre de 
Junin 

- Virus de la Fièvre 
Machupo 

Inhalation/ingestion 
d’excrétions et/ou de 

sécrétions de rongeurs infectés 
Non 

Amstutz et al., 2002 ; 
OMS, 2013 

Non 

- Virus Ebola2 
- Virus Marburg2 

(Filovirus) 

Inhalation/ingestion d’aérosols 
provenant de tissus de 
mammifères infectés 

Non 
Amstutz et al., 2002 ; 

OMS, 2013 
Non 

- Virus de la fièvre 
hémorragique d’Omsk 

- Virus de la fièvre de la 
forêt de Kyasanur 

(Flavivirus) 

- Morsure de tiques 
- Inhalation/ingestion 

d’aérosols provenant de tissus 
de mammifères infectés 

Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Weissenböck, 2012a ; 

OMS, 2013 

Non 
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Virus de la fièvre 
hémorragique de Crimée-

Congo 
(Nairovirus)6 

Morsure de tiques 
Oui 

(Portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Hubalek, 2004 ; Tsiodras 
et al., 2008 ; Meredith, 

2012 ; OMS, 2013 

Oui 

Virus de la fièvre de la 
Vallée du Rift6 
(Phlebovirus) 

- Piqûre de moustiques 
- Inhalation/ingestion 

d’aérosols provenant de tissus 
de mammifères infectés 

Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Gibbs, 2012b ; OMS, 

2013 

Non 

Hantavirus2,3 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions de rongeurs 
infectés 

Non 
Amstutz et al., 2002 ; 
Heyman, 2012 ; OMS, 

2013 
Non 

Fièvre jaune1,2,4,5 
Virus amaril 
(Flavivirus) 

Piqûre de moustiques Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Weissenböck, 2012a 

Non 

Fièvre de West-Nile1,3,4,6 
Virus de la Fièvre 

West-Nile 
(Flavivirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 
et Ubico, 2007 ; Tsiodras 

et al., 2008 ; 
Whittington, 2011 ; 

Erdelyi, 2012 

Oui 

Hépatite A1,4,5 Virus de l’Hépatite A 
- Oro-fécale 

- Consommation d’aliments 
contaminés 

Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Hépatite B aiguë4,5 Virus de l’Hépatite B 
- Inoculation accidentelle 

- Contacts sexuels 
Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Hépatite C4 Virus de l’Hépatite C - Inoculation accidentelle Non Garnier et al., 2002 Non 



 

60 

Infection par les Hénipavirus2,6 - Virus Hendra2 
- Virus Nipah 

Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’animaux 
infectés 

Non 

Halpin et al., 2000 ; 
Luby et al., 2009 ; 

Rahman et al., 2010 ; 
OIE, 2013d 

Non 

Infection par le virus 
Influenza/virus de la grippe4 

- Virus Influenza dont 
influenza A H1N1 

- Inhalation Non Garnier et al., 2002 Non 

Infection par les virus Influenza 
aviaire1,3,4,6,7 

- Virus Influenza A H5N1 
HP 

- Virus Influenza A 
H7N9 HP 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 

de sécrétions d’oiseaux 
infectés 

Oui 
(Portage biologique, 

réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; 

Stallknecht et al., 2007 ; 
Tsiodras et al., 2008 ; 
Whittington, 2011 ; 
Reperant et al., 2012 

Oui 

Infection par le VIH et sida4,5 
Virus de 

l’immunodéficience 
humaine 

- Contact sexuel 
- Inoculation accidentelle 

- Contact avec des carcasses 
de primates infectés 

Non 
Garnier et al., 2002, 
Sharp et al., 2005 

 

Oreillons4 Paramyxovirus Inhalation Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Poliomyélite4,5 Poliovirus Ingestion Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Rage1,3,4,5,6 Lyssavirus 

- Morsure de mammifères 
infectés 

- Inhalation d’aérosols 
provenant d’excrétions et/ou 
de sécrétions de mammifères 

infectés 

Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 
Artois et al., 2012 

Non 

Rougeole2,4,5 Morbillivirus Inhalation Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Rubéole4 Rubivirus Inhalation Non Garnier et al., 2002 Non 
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Rubéole congénitale4 Rubivirus Passage transplacentaire Non Garnier et al., 2002 Non 

Syndrome respiratoire sévère aigu 
et maladies respiratoires 
apparentées4 

Coronavirus 

- Inhalation 
- Inhalation d’aérosols 

provenant d’excrétions et/ou 
de sécrétions de mammifères 

infectés 

Non 
Guery et al., 2003 ; 

Gavier-Widen, Ryser-
Degiorgis et al., 2012 

Non 

Variole4,5 Orthopoxvirus Inhalation Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Autres zoonoses dues à des 
arbovirus1,2,3,6 

- Virus de l’Encéphalite 
Japonaise6 

- Virus de l’Encéphalite de 
Saint-Louis 

- Virus de l’Encéphalite de 
Murray Valley 
- Virus Usutu 
(Flavivirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 
et Ubico, 2007 ; Tsiodras 

et al., 2008 ; 
Whittington, 2011 ; Reid 

et al., 2012 

Oui 

- Virus Louping Ill2,3 
- Virus de l’Encéphalite 
européenne à tiques2,3 

(Flavivirus) 

Morsure de tiques 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 

et Ubico, 2007 ; Reid, 
2012a ; Mikryukova et 

al., 2013 

Oui 

- Virus de l’Encéphalite 
équine de l’Est6 

- Virus de l’Encéphalite 
équine de l’Ouest6 

- Virus de l’Encéphalite 
équine du Venezuela6 

- Virus Sindbis3 
(Alphavirus) 

Piqûre de moustiques 
Oui 

(Portage biologique, 
réservoir) 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; McLean 
et Ubico, 2007 ; Tsiodras 
et al., 2008 ; Zuckerman 

et al., 2009 ; 
Whittington, 2011 ; 
Weissenböck, 2012c 

Oui 
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- Virus Bunyamwera 
- Virus Oropouche 

- Virus Tahyna 
- Virus de l’Encéphalite de 

la Crosse 
- Virus de l’Encéphalite de 

Californie 
(Orthobunyavirus) 

Piqûre de moustiques Non 
Amstutz et al., 2002 ; 

Alatoom et Payne, 2008 ; 
PHAC, 2013 

Non 

- Virus de la Fièvre à 
tiques du Colorado 

(Coltivirus) 
Morsure de tiques Non 

Amstutz et al., 2002 ; 
PHAC, 2013 

Non 

Parasitaire 

Anisakiase1 
- Anisakis spp. 

- Pseudoterranova spp. 
Consommation de poissons 
parasités peu ou pas cuits 

Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Cryptosporidiose1,4 Cryptosporidium parvum Oro-fécale Non 

Amstutz et al., 2002 ; 
Hubalek, 2004 ; Graczyk 
et al., 2008 ; Lindsay et 

Blagburn, 2008 ; 
Tsiodras et al., 2008 

Non 

Cysticercose1 
Cysticercus cellulosae, 
larve de Taenia solium 

Consommation de viande de 
Suidés parasités 

insuffisamment cuite 
Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Échinococcose1,4,6 
- Echinococcus granulosus 

- Echinococcus 
multilocularis 

Consommation d’aliments 
souillés par des œufs du 

parasite 
Non 

Amstutz et al., 2002 ; 
OIE, 2013d 

Non 



 

63 

Giardiase4 
- Giardia intestinalis 

- Giardia lamblia 

- Oro-fécale 
- Consommation d’aliments 

contaminés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Graczyk et al., 2008 ; 
Majewska et al., 2009 

Oui 

Leishmaniose6 Leishmania spp. 
Piqûre de diptères du genre 
Lutzomyia ou Phlebotomus 

Non 
Amstutz et al., 2002 ; 

OIE, 2013d 
Non 

Paludisme2,4,5 

- Plasmodium falciparum 
- Plasmodium vivax 
- Plasmodium ovale 

- Plasmodium malariae 

Piqûre de moustiques Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Atkinson, 2008 
Non 

Toxoplasmose congénitale1,2,4 Toxoplasma gondii 

Passage transplacentaire suite 
à la consommation par la mère 
d’aliments (viande peu cuite) 

et/ou d’eau contaminés 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Dubey, 2008 
Oui 

Trichinellose1,2,4,6 Trichinella spp. 
Consommation de viande de 

carnivores/omnivores 
parasités insuffisamment cuite 

Oui 
(Portage biologique) 

Amstutz et al., 2002 ; 
Garnier et al., 2002 ; 

Pozio, 2005 
Non 

Toxinique 

Botulisme1,2,4,5 
Toxine de Clostridium 

botulinum 
Consommation de charcuterie 

ou conserves contaminées 
Oui 

(Portage biologique) 

Garnier et al., 2002 ; 
Rocke et Bollinger, 2007 

; Neimanis et Speck, 
2012 

Non 

Tétanos4,5 
Toxine de Clostridium 

tetani 
Pénétration cutanée Non 

Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 
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Fongique 

Teigne3 
- Microsporum spp. 

- Trichophyton 
mentagrophytes 

Contact cutané avec un 
mammifère infesté 

Non 
Amstutz et al., 2002 ; 
Garnier et al., 2002 

Non 

Autre 

Variante de la maladie 
de Creutzfeldt-Jakob4,5,6 

Prion 
Consommation de viande 

d’animaux infectés 
Non 

Amstutz et al., 2002 ; 
Gavier-Widen, 2012 

Non 

Légende : Oro-fécale = défaut d’hygiène (lavage des mains défectueux) et/ou consommation d’eau contaminée 
Inhalation = contamination interhumaine par voie respiratoire par l’intermédiaire de gouttelettes infectantes 
Inoculation accidentelle = transmission par l’intermédiaire de matériel de soins piquants/coupants 
Ingestion = contamination par voie digestive sans être associée à une consommation d’aliments contaminés 

◊ d’après : 1 Directive 2003/99/CE du Parlement Européen et du Conseil du 17 Novembre 2003 sur la surveillance des zoonoses et des agents zoonotiques, 
modifiant la décision 90/424/CEE du Conseil et abrogeant la directive 92/117/CEE du Conseil. Journal Officiel de l'Union Européenne, L 325, 
31-40. 

et/ou 2 OIE, 2013c. Report of the meeting of the OIE working group on wildlife diseases Paris, 12 – 15 November 2012. 81st General Session – World 
Assembly, 26-31 May 2013, 17p. http://www.oie.int/fileadmin/Home/eng/Internationa_Standard_Setting/docs/pdf/WGWildlife/ 
A_WGW_Nov2012.pdf Pages consultées le 03 Janvier 2014. 

et/ou 3 Duff J.P., Meredith A., Millan J., Ryser-Degiorgis M.-P., 2012b. Section 5: Appendices. Appendix 2: selected zoonotic pathogens with European 
wildlife reservoirs/hosts. In: Infectious diseases of wild mammals and birds in Europe. Gavier-Widen D., Duff J.P., Meredith A. (Eds), 
Blackwell Publishing, 1rst Edition, 501-502. 

et/ou 4 ECDC, 2013a. Annex. List of communicable diseases for EU surveillance. Surveillance Report. Annual epidemiological report 2013. Reporting on 
2011 surveillance data and 2012 epidemic intelligence data. European Centre for Disease Prevention and Control, Stockholm, 289. 

et/ou 5 InVS, 2013a. Liste des maladies humaines à déclaration obligatoire en France en 2012. Institut National de Veille Sanitaire. 
http://www.invs.sante.fr/Dossiers-thematiques/Maladies-infectieuses/Maladies-a-declaration-obligatoire/31-maladies-a-declaration-obligatoire 
Pages consultées le 02 Juin 2013. 

et/ou 6 OIE, 2013b. Chapitre 1.2. Critères applicables à l’inscription des maladies, des infections et des infestations listées par l’OIE. Code sanitaire pour 
les animaux terrestres. Volume 1, Dispositions générales. 22ème Edition, 5-10. 
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et/ou 7 InVS, 2013b. Surveillance et investigation des cas de grippe aviaire A(H5N1) et A(H7N9). Point au 3 mai 2013. Institut National de Veille 
Sanitaire. http://www.invs.sante.fr/Actualites/Actualites/Surveillance-et-investigation-des-cas-de-grippe-aviaire-A-H5N1-et-A-H7N9-.-Point-
au-3-mai-2013 Pages consultées le 05 Août 2013. 

# déterminé d’après Garnier M., Delamarre V., Delamarre J., Delamarre T., 2002. Dictionnaire des termes de médecine, 27ème Edition. Editions Maloine, 1001p. 

sauf pour le Syndrome respiratoire sévère aigu : Guery B., Alfandari S., Leroy O., Georges H., D’escrivan T., Kipnis E., et al., 2003. Syndrome respiratoire 
aigu sévère - Severe acute respiratory syndrome. Médecine et maladies infectieuses, 33, 281-286. 

et pour les Zoonoses dues à des arbovirus : Zuckerman A.J., Banatvala J.E., Griffiths P., Schoub B., Mortimer P., 2009. Principles and Practice of Clinical 
Virology, 6th Edition. Blackwell Publishing, 1042p. 

et Lepiller Q., 2012. Arbovirus et arboviroses. Cours du DIU Pathologie Tropicale. Laboratoire de Virologie HUS, 
Université de Strasbourg. 

*  déterminé à partir de la bibliographie disponible au 01 Janvier 2014 (cf. colonne Références). Le terme « portage » fait référence ici au portage biologique de 
l’agent (espèce d’oiseaux réceptive et/ou sensible) ou à son portage passif interne dans le tube digestif et/ou au portage d’ectoparasites hématophages, 
porteurs de l’agent. Est ici exclu le portage passif, mécanique, d’un agent biologique par les phanères. 
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Annexe 12 

Liste des 17 affections dont l’agent étiologique peut être porté par les oiseaux sauvages et peut 
représenter un risque pour l’Homme 

Dénomination 
Agent étiologique porté par 
l’avifaune sauvage française 

Liste(s) d’origine 

Affections bactériennes 

Borréliose Borrelia spp. IDWMB ; Liste B ; WGW 

Chlamydiose aviaire/Psittacose Chlamydia psittaci CST ; IDWMB ; Liste B 

Choléra/vibriose Vibrio cholerae ECDC ; InVS ; Liste B 

Fièvre Q Coxiella burnetii CST ; ECDC 

Infection à Campylobacter spp. 
/Campylobacteriose 

Campylobacter jejuni, C. coli ECDC ; IDWMB ; Liste A 

Infection à Escherichia coli ou à 
Shigelle, productrices de vérotoxines 

Escherichia coli vérotoxinogènes 
ECDC ; IDWMB ; InVS ; 

Liste A 

Infection à Erysipelothrix rhusiopathiae Erysipelothrix rhusiopathiae IDWMB 

Infection à Salmonella spp./Salmonellose Salmonella enterica 
ECDC ; IDWMB ; InVS ; 

Liste A ; WGW 

Tularémie Francisella tularensis 
CST ; ECDC ; IDWMB ; 

InVS 

Yersiniose 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
ECDC ; IDWMB; Liste B ; 

WGW 

Affections virales 

Encéphalites à tiques 
Virus de l’Encéphalite 

européenne à tiques (Flavivrus) 
ECDC 

Fièvres hémorragiques virales 
Virus de la Fièvre hémorragique 

de Crimée-Congo 
CST ; ECDC ; InVS ; Liste B 

Fièvre de West-Nile Virus West-Nile (Flavivirus) 
CST ; ECDC ; IDWMB ; 

Liste B 

Infection par les virus Influenza aviaire 
Virus Influenza A hautement 

pathogène 
CST ; ECDC ; IDWMB ; 
InVS ; Liste B ; WGW 

Autres zoonoses dues à des arbovirus 

Virus de l’Encéphalite 
européenne à tiques (Flavivirus) 

Liste B ; IDWMB ; WGW 

Virus Sindbis (Alphavirus) Liste B ; IDWMB 

Virus Usutu (Flavivirus) Liste B 
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Annexe 12 (suite) 

Dénomination 
Agent étiologique porté par 
l’avifaune sauvage française 

Liste(s) d’origine 

Affections parasitaires 

Giardiose Giardia intestinalis, G. lamblia ECDC 

Toxoplasmose Toxoplasma gondii ECDC ; Liste B ; WGW 

Légende : Liste A/B : danger zoonotique à surveiller inscrit sur la liste A ou B du Parlement Européen (Directive 
2003/99/CE) ; 

ECDC : danger à déclarer à l’European Centre for Disease Prevention and Control (ECDC, 2013a) ; 
InVS : danger à déclarer à l’Institut National de Veille Sanitaire (InVS, 2013a) ; 
CST : affection mentionnée dans le Code sanitaire pour les animaux terrestres de l’OIE (2013b) ; 
IDWMB : danger mentionné par les auteurs de l’ouvrage Infectious Diseases of Wild Mammals and 

Birds in Europe, 2012 (Duff, Meredith et al., 2012b) ; 
WGW : danger mentionné par le groupe de travail « Maladies de la faune sauvage » de l’OIE (2013c). 
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Annexe 13 

Présence en France métropolitaine et nécessité d’un arthropode vecteur pour leur transmission 
de dangers biologiques portés par les oiseaux sauvages, 

représentant un risque pour l’Homme en Europe 

Danger biologique 
Présent en France 
métropolitaine ? 

(Oui/Non) 

Arthropode vecteur 
nécessaire ? 
(Oui/non) 

Zoonose 
alimentaire ? 

(Oui/non) 

Bactérien 

Borrelia spp. Oui1 Oui (Tiques) Non 

Campylobacter jejuni, C. coli Oui2 Non Oui 

Chlamydia psittaci Oui2 Non Non 

Coxiella burnetii Oui2 Non Oui 

Erysipelothrix rhusiopathiae Oui2 Non Oui 

Escherichia coli vérotoxinogènes Oui2 Non Oui 

Francisella tularensis Oui2 Non Non 

Salmonella enterica Oui2 Non Oui 

Vibrio cholerae Non3 Non Oui 

Yersinia enterocolitica, Y. pseudotuberculosis Oui4 Non Oui 

Viral 

Virus de l’Encéphalite européenne à tiques Oui5 Oui (Tiques) Non 

Virus de la Fièvre hémorragique de Crimée-
Congo 

Non2 Oui (Tiques) Non 

Virus Influenza A hautement pathogène Non2 Non Non 

Virus Sindbis Non6 Oui (Moustiques) Non 

Virus Usutu Non7 Oui (Moustiques) Non 

Virus West-Nile Non2 Oui (Moustiques) Non 

Parasitaire 

Giardia intestinalis, G. lamblia Oui8 Non Oui 

Toxoplasma gondii Oui2 Non Oui 

Légende : 1 d’après Ytrehus and Vikoren (2012). 
2 d’après Anses (2012b). 
3 d’après ECDC (2013b). 
4 d’après Najdenski (2012). 

5 d’après Weissenböck (2012d). 
6 d’après InVS (2010). 
7 d’après Reid et al. (2012). 
8 d’après CIRE (2013). 
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Annexe 14 

Capacité des oiseaux sauvages à représenter un risque de transmission d’agents étiologiques 
de maladies, infections ou infestations d’importance pour les animaux sauvages en Europe au 1er Janvier 2014 

(les légendes des symboles et des chiffres apparaissant en exposant sont présentées à la fin du tableau) 

Maladie, infection ou 
infestation animale 

d’importance 

Principaux agents 
étiologiques # 

Principaux animaux 
sauvages sensibles (classe, 

ordre, famille, genre ou 
espèce) 

Portage de l’agent 
biologique par les 

oiseaux sauvages ? *  
Références 

Oiseaux sauvages à risque 
pour les animaux sauvages 

d’Europe ? 
(Mode de contamination le 

cas échéant) 

Bactérienne 

Brucellose des 
mammifères marins1 

- Brucella ceti 
- B. pinnipedialis 
- Brucella spp. 

Cétacés, Pinnipèdes Non Godfroid, 2012 Non 

Chlamydiose aviaire2 Chlamydia psittaci 
Columbidés, Laridés, 

Anatidés, Passeriformes 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Hubalek, 
2004 ; Andersen et 

Franson, 2007 ; Benskin et 
al., 2009 ; Speck et Duff, 

2012 ; OIE, 2013d 

Oui 
(Inhalation/ingestion 

d’aérosols provenant de 
sécrétions respiratoires 

et/ou de fientes d’animaux 
infectés) 

Cowdriose2 
Ehrlichia 

ruminantium 
Cervidés, Springbok Non 

Deem et al., 2011 ; OIE, 
2013d 

Non 

Entérite nécrotique1 
Clostridium 
perfringens 

Anseriformes 
Oui 

(Portage biologique) 
Neimanis et Speck, 2012 

Oui 
(Consommation d’aliment 
et/ou d’eau contaminés) 
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Infection à Clostridium 
piliforme 
(Maladie de Tyzzer)3 

Clostridium piliforme 
Rongeurs, Lagomorphes, 

Mustélidés 
Non Neimanis et Speck, 2012 Non 

Infection à Listeria 
 monocytogenes3 

Listeria 
monocytogenes 

Artiodactyles ruminants, 
Rongeurs, Lagomorphes, 

Canidés, Oiseaux 

Oui 
(Portage biologique) 

Ferroglio, 2012b Non 

Infection à 
Mycobacterium 
bovis2,4 

Mycobacterium bovis 
Cervidés, Sanglier 
d’Europe, Blaireau 

européen, Lynx ibérique 
Non 

Simpson, 2002 ; Hubalek, 
2004 ; Gavier-Widen, 
Chambers et al., 2012 

Non 

Infection à Mycoplasma 
conjonctivae4 

Mycoplasma 
conjonctivae 

Chamois, Bouquetin des 
Alpes 

Non 
Nicholas et Giacometti, 

2012 
Non 

Infection à Pasteurella 
spp.3 

Pasteurella spp. 

Anseriformes, 
Charadriiformes, 
Pelecaniformes, 
Lagomorphes, 

Artiodactyles ruminants 

Oui 
(Portage biologique, 

réservoir) 

Samuel et al., 2007 ; 
Benskin et al., 2009 ; 

Ferroglio, 2012a ; OIE, 
2013d 

Oui 
(-Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 
sécrétions d’animaux 

infectés 
- Consommation d’aliment 
et/ou d’eau contaminés) 

Infection à Salmonella 
enterica 
(tous les sérovars)1,2,3,4 

Salmonella enterica 

Passeriformes, 
Anseriformes, Laridés, 

Falconiformes, Rongeurs, 
Hérisson d’Europe, 

Sanglier d’Europe, Renard 
roux, Blaireau européen, 

Lièvre d’Europe 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Hubalek, 
2004 ; Daoust et Prescott, 
2007 ; Benskin et al., 2009 
; Gaffuri et Holmes, 2012 

Oui 
(- Ingestion d’aérosols 
provenant de fientes 
d’animaux infectés 

- Consommation d’aliment 
et/ou d’eau contaminés 

- Consommation de 
carcasses contaminée) 
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Infection à Suttonella 
ornithicola1 

Suttonella ornithicola Paridés, Aegithalidés 
Oui 

(Portage biologique) 
Lawson et al., 2011 

Oui 
(Inhalation d’aérosols 
provenant d’excrétions 

d’animaux infectés) 

Infection à Yersinia 
enterocolitica3 

Yersinia 
enterocolitica 

Lièvre d’Europe, 
Rongeurs, Hérisson 

d’Europe, Renard roux 

Oui 
(Portage biologique, 

réservoir) 

Hubalek, 2004 ; Benskin et 
al., 2009 ; Najdenski, 2012 

Oui 
(- Oro-fécale 

- Consommation d’aliment 
et/ou d’eau contaminés) 

Infection à Yersinia pestis3 Yersinia pestis Rongeurs 
Oui 

(Portage biologique) 
Speck, 2012a Non 

Infection à Yersinia 
pseudotuberculosis3 

Yersinia 
pseudotuberculosis 

Lièvre d’Europe, 
Rongeurs, Hérisson 

d’Europe, Renard roux, 
Passeriformes, 

Columbidés, Galliformes 

Oui 
(Portage biologique) 

Simpson, 2002 ; Hubalek, 
2004 ; Benskin et al., 2009 

; Najdenski, 2012 

Oui 
(- Oro-fécale 

- Consommation d’aliment 
et/ou d’eau contaminés) 

Mycoplasmose aviaire2 
- Mycoplasma 
gallisepticum 
- M. synoviae 

Galliformes, Fringillidés, 
Passéridés, Sturnidés 

Oui 
(Portage biologique) 

Simpson, 2002 ; Hubalek, 
2004 ; Luttrell et Fischer, 

2007 ; Benskin et al., 2009 
; Nicholas et Giacometti, 

2012 ; OIE, 2013d 

Oui 
(Inhalation d’aérosols 

provenant de sécrétions 
respiratoires d’animaux 

infectés) 

Pleuropneumonie 
contagieuse caprine2 

- Mycoplasma 
capricolum 

caprineumonia 
- Mycoplasma 

mycoides mycoides 
- Mycoplasma 
mycoides capri 
- Mycoplasma 

capricolum 
capricolum 

Caprinés Non 
Nicholas et Giacometti, 

2012 ; OIE, 2013d 
Non 
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Tularémie2 Francisella tularensis Rongeurs, Lagomorphes 
Oui 

(Portage 
d’ectoparasites) 

Hubalek, 2004 ; Mörner, 
2007, OIE, 2013d 

Oui 
(Morsure de tiques, piqûre 

d’insectes) 

Virale 

Fièvre aphteuse2 Aphtovirus Buffle d’Afrique Non 
Simpson, 2002 ; Gibbs, 

2012a ; OIE, 2013d 
Non 

Fièvre catarrhale du 
Mouton1,2 

Virus de la Fièvre 
catarrhale du Mouton 

(Orbivirus) 
Cervidés Non Mellor, 2012 ; OIE, 2013d Non 

Fièvre de West-Nile1,2 Virus West-Nile 
(Flavivirus) 

Corvidés, Falconiformes, 
Strigiformes, 

Pelecaniformes, 
Ciconiiformes 

Oui 
(Portage biologique, 

réservoir) 

Malkinson et al., 2002 ; 
Hubalek, 2004 ; McLean et 
Ubico, 2007 ; Saito et al., 
2007 ; Höfle et al., 2008 ; 
Erdelyi, 2012 ; Pello et 

Olsen, 2013 ; Bakonyi et 
al., 2013 

Oui 
(Piqûre de moustiques) 

Infection par les 
Adénovirus1,4 Squirrel adenovirus Ecureuil roux Non Erdelyi et Duff, 2012 Non 

Infection par le Calicivirus 
des mammifères 
marins1,3 

Calicivirus Cétacés, Pinnipèdes Non 
Duff et Gavier-Widen, 

2012 ; OIE, 2013d 
Non 

Infection par le Calicivirus 
de la maladie 
hémorragique du 
lapin1,2,4 

Calicivirus Lapins Non 
Duff et Gavier-Widen, 

2012 ; OIE, 2013d 
Non 

Infection par le Calicivirus Calicivirus Lièvres Non Duff et Gavier-Widen, Non 
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du syndrome du Lièvre 
européen1,3 

2012 ; OIE, 2013d 

Infection par les 
Circovirus3 

Circovirus aviaires 
Psittacidés, Anseriformes, 

Columbidés, 
Passeriformes, Laridés 

Oui 
(Portage biologique) 

Paré et Robert, 2007 ; 
Todd et Gortazar, 2012 

Oui 
(- Ingestion d’aérosols 

provenant d’excrétions et/ou 
de sécrétions d’animaux 

infectés 
- Transovarienne) 

Porcine cicovirus 
type 2 

Sanglier d’Europe Non Non 

Infection par le virus de 
l’Encéphalomyélite 
infectieuse ovine à 
arbovirus3,4 

Virus Louping Ill 
(Flavivirus) 

Lagopède d’Ecosse 

Oui 
(Portage biologique, 

portage 
d’ectoparasites) 

Simpson, 2002 ; Hubalek, 
2004 ; McLean et Ubico, 

2007 ; Reid, 2012a 

Oui 
(Morsure de tiques) 

Infection par le virus de 
l’Encéphalomyocar-
dite3 

Encephalomyocar- 
-ditis virus 

(Picornavirus) 

Rongeurs, Suidés, 
Eléphants 

Non Koenen, 2012 Non 

Infection par le virus de la 
Fibropapillomatose des 
tortues de mer3 

Herpesvirus ? Chelonioidés Non Herbst, 1994 Non 

Infection par le virus de la 
Fièvre jaune3 

Virus amaril 
(Flavivirus) 

Primates Non Weissenböck, 2012a Non 

Infection par les Filovirus3 Virus Ebola Primates, Céphalophes Non Rouquet et al., 2005 Non 

Infection par les 
Herpesvirus des 
Cervidés1 

- Cervid Herpesvirus 
1 

Cerf élaphe 
Non 

Simpson, 2002 ; Widen, 
Das Neves, et al., 2012 

Non 
- Cervid Herpesvirus 

2 
Renne 
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Infection par 
l’Herpesvirus de 
l’Eléphant3 

Elephant herpesvirus Eléphants Non Richman et Montali, 2001 Non 

Infection par 
l’Herpesvirus du 
Hérisson1 

Erinaceid 
herpesvirus 1 

Hérisson d’Europe Non 
Widen, Das Neves, et al., 

2012 
Non 

Infection par 
l’Herpesvirus du 
Mouton 
(Coryza gangreneux)3 

Ovine herpesvirus 2 Artiodactyles ruminants Non 
Simpson, 2002 ; Reid, 
2012 b ; OIE, 2013d 

Non 

Infection par le virus de 
l’Influenza aviaire 
hautement pathogène1,2 

Virus Influenza A de 
sous-type H5 ou H7 
(Orthomyxovirus) 

Anseriformes, 
Charadriiformes 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Hubalek, 
2004 ; Stallknecht et al., 
2007 ; Reperant et al., 

2012 ; OIE, 2013d ; Pello 
et Olsen, 2013 

Oui 
(Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 
sécrétions d’animaux 

infectés) 

Infection par le virus de la 
Leucémie féline1,3,4 

Virus FeLV Félidés Non 
Reperant et Osterhaus, 

2012 
Non 

Infection par le virus de la 
Maladie d'Aujeszky2 

Varicellovirus Suidés Non 
Simpson, 2002 ; Ruiz-

Fons, 2012a ; OIE, 2013d 
Non 

Infection par les 
Morbillivirus1,3,4 

Morbillivirus Cétacés, Pinnipèdes 

Non Rijks et al., 2012 Non Morbillivirus de la 
Maladie de Carré 

Carnivores 

Infection par le virus de la 
Papillomatose des 
crocodiles3 

Crocodilepox virus Crocodylidés Non Pandey et al., 1990 Non 



 

77 

Infection par les 
Paramyxovirus 
aviaires 
(autres que ceux listés 
par l'OIE)1,3 

Paramyxovirus type 1 
variant Pigeon 

(PPMV1) 
Columbidés 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Leighton 
et Heckert, 2007 ; 

Bonfante et al., 2012 ; 
Kaleta, 2012b 

Oui 
(- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 
sécrétions d’animaux 

infectés 
- Consommation d’aliment 
et/ou d’eau contaminés) 

Infection par les 
Parvovirus1,3,4 

- Canine parvovirus 2 
- Feline 

panleukopenia virus 
Canidés, Mustélidés 

Non Decaro et al., 2012 Non Aleutian mink disease 
virus 

Mustélidés 

Porcine parvovirus Sanglier d’Europe 

Infection par le virus de la 
Peste bovine2 

Morbillivirus 
Buffle d’Afrique, Buffle 

d’eau 
Non 

Frölich, 2012a ; OIE, 
2013d 

Non 

Infection par le virus de la 
Peste des petits 
ruminants2 

Morbillivirus Caprinés, Cervidés Non 
Frölich, 2012a ; OIE, 

2013d 
Non 

Infection par les 
Pestivirus1,4 

Border disease virus 
genotype 4 

Isard Non Marco, 2012 Non 

Infection par les 
Ranavirus5 

Ranavirus Amphibiens Non 
Daszak et al., 1999 ; OIE, 

2013f 
Non 
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Infection par le virus 
Usutu1 

Virus Usutu 
(Flavivirus) 

Passeriformes, 
Strigiformes 

Oui 
(Portage biologique, 

réservoir) 

Weissenböck et al., 2002 ; 
Hubalek, 2004 ; Bakonyi 
et al., 2007 ; Chvala et al., 

2007 ; Manarolla et al., 
2010 ; Steinmetz et al., 

2011 ; Becker et al., 2012 ; 
Reid et al., 2012 

Oui 
(Piqûre de moustiques) 

Infection par les virus de 
la Variole 
(autres que ceux listés 
par l'OIE)1,3,4 

Avipoxvirus Oiseaux 
Oui 

(Portage biologique) 

Simpson, 2002 ; Van Riper 
et Forrester, 2007 ; 

Bourne, 2012a ; OIE, 
2013d ; Pello et Olsen, 

2013 

Oui 
(- Piqûre d’insectes 

- Pénétration cutanée sur 
peau lésée par contact 

direct/indirect 
- Inhalation d’aérosols 

provenant de poussières de 
plumes) 

Squirrelpoxvirus Ecureuil roux Non Duff, 2012b Non 

Infection par le virus 
Wellfleet Bay3 

Wellfleet Bay virus 
(Orthomyxovirus) 

Eider à duvet 

Oui 
(Portage biologique, 

portage 
d’ectoparasites ?) 

Pello et Olsen, 2013 
Oui 

(Inconnu : piqûre/morsure 
d’arthropodes ?) 

Maladie hémorragique 
épizootique2 

Virus de la Maladie 
hémorragique 
épizootique 
(Orbivirus) 

Cervidés Non Mellor, 2012 Non 
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Maladie de Newcastle2 
Paramyxovirus 
aviaire type 1 

(APMV1) 

Phalacrocoracidés, 
Columbidés, 

Ciconiiformes, 
Phasianidés, Passeriformes 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Wobeser 
et al., 1993 ; Leighton et 
Heckert, 2007 ; Aldous et 
Alexander, 2008 ; Kaleta, 

2012b ; OIE, 2013d 

Oui 
(- Inhalation/ingestion 
d’aérosols provenant 
d’excrétions et/ou de 
sécrétions d’animaux 

infectés 
- Consommation d’aliment 
et/ou d’eau contaminés) 

Myxomatose1,2 Myxomavirus Lapins Non Bourne, 2012b Non 

Peste porcine africaine1,2 Asfivirus Suidés Non 
Widen, Meredith et al., 

2012 
Non 

Rage1,2,4 

Rabies virus 
(genotype 1) 
(Lyssavirus) 

Renards, Chien viverrin 

Non 
Artois et al., 2012 ; OIE, 

2013d 
Non 

- European bat 
lyssavirus 1 
(genotype 5) 

- European bat 
lyssavirus 2 
(genotype 6) 
(Lyssavirus) 

Chauve-souris 

Parasitaire 

Infection à Baylisascaris 
procyonis3 

Baylisascaris 
procyonis 

Oiseaux, Mammifères Non 
Kazacos, 2001 ; 

Fagerholm et Overstreet, 
2008 

Non 

Infection à Fasciola 
gigantica3 

Fasciola gigantica Artiodactyles herbivores Non Pybus, 2001 Non 
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Infection à Fascioloides 
magna3 

Fascioloides magna Cervidés 

Infection à Histomonas 
spp.3 

Histomonas 
meleagridis 

Dindon sauvage 
Oui 

(Portage biologique) 
Davidson, 2008 Non 

Infection à Plasmodium 
spp.3 

Plasmodium spp. 
Oiseaux endémiques d’îles 

isolées 
Oui 

(Portage biologique) 
Kocan, 2001 ; Atkinson, 

2008 
Non 

Infection à Psoroptes spp.3 Psoroptes spp. Lapins Non Simpson, 2002 Non 

Infection à Sarcoptes 
scabiei3 

Sarcoptes scabiei Mammifères, Marsupiaux Non 
Bornstein et al., 2001 ; 

Simpson, 2002 
Non 

Infection à Toxoplasma 
gondii3 

Toxoplasma gondii 
Mammifères, Oiseaux, 

Marsupiaux 
Oui 

(Portage biologique) 

Simpson, 2002 ; Dubey et 
Odening, 2001 ; Dubey, 

2008 

Oui 
(- Consommation de proies 

infectées 
- Consommation d’aliment 

contaminé) 

Infection à Trichomonas 
spp. chez les oiseaux et 
les reptiles3 

Trichomonas gallinae 

Columbidés, 
Passeriformes, 
Falconiformes, 
Strigiformes 

Oui 
(Portage biologique, 

réservoir) 

Simpson, 2002 ; Forrester 
et Foster, 2008 ; Robinson 

et al., 2010 ; Chi et al., 
2013 

Oui 
(- Consommation d’aliment 

et/ou d’eau contaminés 
- Nourrissage des jeunes par 

lait de jabot 
- Parade nuptiale) 

Trichomonas spp. Serpents Non APITMW, 2013 Non 
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Toxinique 

Botulisme1,3 
Toxine de 

Clostridium 
botulinum 

Anseriformes, 
Charadriiformes, 

Passeriformes 

Oui 
(Portage biologique) 

Hubalek, 2004 ; Rocke et 
Bollinger, 2007 ; Benskin 
et al., 2009 ; Neimanis et 

Speck, 2012 

Oui 
(Ingestion de la toxine ou de 

la bactérie à partir de 
l’aliment ou de l’eau) 

Intoxication par les 
algues3 

- Anatoxines, 
- Saxitoxines, 
Brevetoxines, 

- Acide domoique 

Anseriformes, 
Laridés, 

Phalacrocoracidés, 
Cétacés 

Non 
Landsberg et al., 2007 ; 
Handeland et Gavier-

Widen, 2012 
Non 

Mycotoxines1,3 
- Aflatoxines 

- Ergots (Claviceps 
purpurea) 

Anseriformes, 
Cervidés 

Non 
Quist et al., 2007 ; 

Cafarchia et al., 2012 
Non 

Fongique 

Adiaspiromycosis1 Chrysosporium 
parvum 

Cricetidés, Muridés, 
Mustélidés 

Non Cafarchia, 2012 Non 

Infection à 
Batrachochytrium 
dendrobatidis 
(Chytridiomycose)5 

Batrachochytrium 
dendrobatidis 

Amphibiens Non 
Daszak et al., 1999 ; OIE, 

2013f 
Non 

Infection à Geomyces 
destructans (Syndrome 
du nez blanc)3 

Geomyces 
destructans 

Chauve-souris Non Meteyer et Wibbelt, 2012 Non 

Autre 

Agent responsable de la 
cachexie chronique3 

Prion Cervidés Non Gavier-Widen, 2012 Non 

Légende : Oro-fécale = consommation d’aliments ou d’eau contaminés par des excréments 
Inhalation = contamination par voie respiratoire par l’intermédiaire de gouttelettes infectantes 
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Inoculation accidentelle = transmission par l’intermédiaire de matériel de soins piquants/coupants 
Ingestion = contamination par voie digestive sans être associée à une consommation d’aliments contaminés 

1 d’après Duff J.P., Meredith A., Millan J., Ryser-Degiorgis M.-P., 2012c. Section 5: Appendices. Appendix 1: some wildlife related emerging diseases 
(WIREDS) in Europe. In: Infectious diseases of wild mammals and birds in Europe. Gavier-Widen D., Duff J.P., Meredith A. (Eds), Blackwell 
Publishing, 1rst Edition, 499-500. 

2 d’après OIE, 2013b. Chapitre 1.2. Critères applicables à l’inscription des maladies, des infections et des infestations listées par l’OIE. Code sanitaire pour les 
animaux terrestres. Volume 1, Dispositions générales. 22ème Edition, 5-10. 

3 d’après OIE, 2013c. Report of the meeting of the OIE working group on wildlife diseases Paris, 12 – 15 November 2012. 81st General Session – World 
Assembly, 26-31 May 2013, 17p. http://www.oie.int/fileadmin/Home/eng/Internationa_Standard_Setting/docs/pdf/WGWildlife/A_WGW_Nov2012.pdf 
Pages consultées le 03 Janvier 2014. 

4 d’après Duff J.P., Meredith A., Millan J., Ryser-Degiorgis M.-P., 2012d. Section 5: Appendices. Appendix 5: pathogens suspected of causing wild population 
declines, or of conservation importance. In: Infectious diseases of wild mammals and birds in Europe. Gavier-Widen D., Duff J.P., Meredith A. (Eds), 
Blackwell Publishing, 1rst Edition, 506. 

5 d’après OIE, 2013f. Manuel of Diagnostic Tests for Aquatic Animals 2013. http://www.oie.int/fr/normes-internationales/manuel-aquatique/acces-en-ligne/ Pages 
consultées le 06 Janvier 2014. 

# déterminé d’après 1,2,3,4,5 et/ou OIE, 2013d. Manuel des tests de diagnostic et des vaccins pour les animaux terrestres 2013. Mise à jour du 21.06.13. 
http://www.oie.int/fr/normes-internationales/manuel-terrestre/acces-en-ligne/ Pages consultées entre le 01 Août 2013 et le 31 
Janvier 2014. 

et/ou références bibliographiques correspondantes. 

*  déterminé à partir de la bibliographie disponible au 1er Janvier 2014 (cf. colonne Références). Le terme « portage » fait référence ici au portage biologique de 
l’agent (espèce d’oiseaux réceptive et/ou sensible) ou à son portage passif interne dans le tube digestif et/ou au portage d’ectoparasites hématophages, 
porteurs de l’agent. Est ici exclu le portage passif, mécanique, d’un agent biologique par les phanères. 
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Annexe 15 

Liste des 21 affections dont l’agent étiologique peut être porté par les oiseaux sauvages et peut 
représenter un risque pour les animaux sauvages 

Dénomination 
Agent étiologique porté par les 

oiseaux sauvages 
Liste(s) d’origine 

Affections bactériennes  

Botulisme Clostridium botulinum IDWMB ; WGW 

Chlamydiose aviaire Chlamydia psittaci CST 

Entérite nécrotique Clostridium perfringens IDWMB 

Infection à Pasteurella spp. Pasteurella multocida WGW 

Infection à Salmonella enterica (tous les 
sérovars) 

Salmonella enterica CST ; IDWMB ; WGW 

Infection à Suttonella ornithicola Suttonella ornithicola IDWMB 

Infection à Yersinia enterocolitica Yersinia enterocolitica WGW 

Infection à Yersinia pseudotuberculosis Yersinia pseudotuberculosis WGW 

Mycoplasmose aviaire 
Mycoplasma gallisepticum, 

M. synoviae 
CST 

Tularémie Francisella tularensis CST 

Affections virales  

Fièvre West-Nile Virus West-Nile CST ; IDWMB 

Infection par les Circovirus Circovirus aviaires WGW 

Infection par le virus de 
l’Encéphalomyélite infectieuse ovine à 

arbovirus 
Virus Louping Ill IDWMB ; WGW 

Infection par le virus de l’Influenza 
aviaire hautement pathogène (HP) 

Virus Influenza A hautement 
pathogène 

CST ; IDWMB 

Infection par les Paramyxovirus aviaires 
(autres que ceux listés par l’OIE) 

Paramyxovirus type 1 variant 
Pigeon 

IDWMB ; WGW 

Infection par le virus Usutu Virus Usutu IDWMB 

Infection par les virus de la Variole 
(autres que ceux listés par l’OIE) 

Avipoxvirus WGW 

Infection par le virus Wellfleet Bay Virus Wellfleet Bay WGW 

Maladie de Newcastle Paramyxovirus type 1 CST 
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Annexe 15 (suite) 

Dénomination 
Agent étiologique porté par les 

oiseaux sauvages 
Liste(s) d’origine 

Affections parasitaires  

Infection à Toxoplasma gondii Toxoplasma gondii WGW 

Infection à Trichomonas spp. chez les 
oiseaux et les reptiles 

Trichomonas gallinae WGW 

Légende : CST : danger mentionné dans le Code sanitaire pour les animaux terrestres de l’OIE (2013b) ; 
IDWMB : danger mentionné par les auteurs de l’ouvrage Infectious Diseases of Wild Mammals and 

Birds in Europe, 2012 (Duff, Meredith et al., 2012c,d); 
WGW : danger mentionné par le groupe de travail « Maladies de la faune sauvage » de l’OIE 

(2013c) 
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Annexe 16 

Présence en France métropolitaine et nécessité d’un arthropode vecteur pour leur transmission 
de dangers biologiques portés par les oiseaux sauvages, 

représentant un risque pour les animaux sauvages en Europe 

Danger biologique 
Présent en France 
métropolitaine ? 

(Oui/Non) 

Arthropode vecteur 
nécessaire ? 
(Oui/non) 

Principaux animaux sauvages cibles 

Bactérien 

Chlamydia psittaci Oui1 Non 
Columbidae, Laridae, Anatidae, 

Passeriformes 

Clostridium botulinum Oui1 Non 
Anseriformes, Charadriiformes, 

Passeriformes 

Clostridium perfringens Oui1 Non Anseriformes, Passeriformes 

Francisella tularensis Oui1 Non Rongeurs, Lagomorphes 

Mycoplasma gallisepticum, 
M. synoviae 

Oui1 Non 
Galliformes, Fringillidae, Passeridae, 

Sturnidae 

Pasteurella multocida Oui1 Non 
Anserifomes, Charadriiformes, 
Pelecaniformes, Lagomorphes, 

Artiodactyles ruminants 

Salmonella enterica Oui1 Non 

Passeriformes, Anseriformes, 
Laridae, Falconiformes, Rongeurs, 

Hérisson d’Europe, Sanglier 
d’Europe, Renard roux, Blaireau 

européen, Lièvre d’Europe 

Suttonella ornithicola Non2 Non Paridae, Aegithalidae 

Yersinia enterocolitica, 
Y. pseudotuberculosis 

Oui3 Non 

Lièvre d’Europe, Rongeurs, Hérisson 
d’Europe, Renard roux, 

Passeriformes, Columbidae, 
Galliformes 

Viral 

Avipoxvirus Oui4 Non Oiseaux 

Circovirus aviaires Non5 Non 
Psittacidae, Anseriformes, 

Columbidae, Passeriformes, Laridae 

Paramyxovirus aviaire 
type 1 

Oui1 Non 
Phalacrocoracidae, Columbidae, 

Ciconiiformes, Phasianidae, 
Passeriformes 

Virus Influenza A hautement 
pathogène 

Non1 Non Anseriformes, Charadriiformes 
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Annexe 16 (suite) 

Danger biologique 
Présent en France 
métropolitaine ? 

(Oui/Non) 

Arthropode vecteur 
nécessaire ? 
(Oui/non) 

Principaux animaux sauvages cibles 

Viral (suite) 

Virus Louping Ill Non6 Oui (Tiques) 
Lagopède d’Ecosse 

(Lagopus lagopus scoticus) 

Virus Usutu Non7 Oui (Moustiques) Passeriformes, Strigiformes 

Virus West-Nile Non1 Oui (Moustiques) 
Corvidae, Falconiformes, 

Strigiformes, Pelecaniformes, 
Ciconiiformes 

Parasitaire 

Toxoplasma gondii Oui1 Non Mammifères, Oiseaux 

Trichomonas gallinae Oui8 Non 
Columbidae, Passeriformes, 
Falconiformes, Strigiformes 

Légende : 1 d’après Anses (2012b). 
2 d’après Lawson et al. (2011). 
3 d’après Najdenski (2012). 
4 d’après Bourne (2012a). 
5 d’après Todd et Gortazar (2012). 
6 d’après Reid (2012a). 
7 d’après Reid et al. (2012). 
8 d’après Forrester et Foster (2008). 
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Annexe 17 

Tableau brut de résultats suite à la consultation des experts pour la validation des couples « danger biologique/ordre d’oiseaux sauvages » à hiérarchiser 

Survey on wild bird diseases in Europe (preliminary step A0) Experts number = 6 

" Bacillus anthracis" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Accipitriformes 1 3 2 / less concern 

Passeriformes 0 5 1 / less concern 

" Borrelia burgdorferi sensu lato" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Charadriiformes 0 4 2 less concern less concern 
Galliformes 0 4 2 less concern less concern 

Passeriformes 2 2 2 main concern main concern 

" Campylobacter coli; C. jejuni" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 3 1 2 main concern main concern 
Charadriiformes 2 1 3 main concern main concern 
Columbiformes 1 1 4 less concern less concern 

Passeriformes 1 2 3 main concern main concern 
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" Chlamydia psittaci" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 3 2 1 less concern less concern 
Charadriiformes 0 3 3 less concern less concern 
Columbiformes 5 0 1 main concern main concern 
Passeriformes 4 0 2 main concern main concern 
Pelecaniformes 0 2 4 / less concern 

" Clostridium botulinum" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 4 0 2 / main concern 
Charadriiformes 3 1 2 / main concern 
Gaviiformes 1 2 3 / don't know 
Podicipediformes 1 2 3 / don't know 

" Clostridium perfringens" (Necrotic enteritis) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 4 0 2 / main concern 
Charadriiformes 1 1 4 / don't know 
Passeriformes 1 2 3 / don't know 

" Coxiella burnetii" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 
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Columbiformes 0 0 6 / don't know 
Galliformes 0 0 6 / don't know 
Passeriformes 0 0 6 / don't know 

" Erysipelothrix rhusiopathiae" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 1 1 4 / don't know 
Charadriiformes 1 1 4 / don't know 
Pelecaniformes 0 0 6 / don't know 

" Escherichia coli verotoxinogen" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Charadriiformes 2 0 4 / don't know 
Columbiformes 1 1 4 / don't know 
Passeriformes 1 2 3 / don't know 

" Francisella tularensis" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 0 4 2 / less concern 
Passeriformes 0 4 2 / less concern 

" Mycobacterium avium" (Avian tuberculosis) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 3 1 2 / main concern 
Charadriiformes 0 4 2 / less concern 
Columbiformes 2 2 2 / don't know 
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Galliformes 4 0 2 / main concern 
Passeriformes 0 3 3 / less concern/don't know 

" Mycobacterium avium paratuberculosis" (Paratuberculosis) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Charadriiformes 1 1 4 / don't know 
Passeriformes 0 2 4 / don't know 

" Mycoplasma gallisepticum; M. synoviae" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 4 0 2 / main concern 
Passeriformes 3 1 2 / main concern 

" Pasteurella multocida" (Avian cholera) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 6 0 0 / main concern 
Charadriiformes 3 0 3 / don't know 
Gruiformes 1 1 4 / don't know 

" Salmonella enterica" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 2 2 2 / don't know 
Charadriiformes 4 0 2 main concern main concern 
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Columbiformes 3 1 2 main concern main concern 

Passeriformes 3 2 1 main concern main concern 

" Suttonella ornithicola" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Passeriformes 2 1 3 / don't know 

" Vibrio cholera" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 0 1 5 / don't know 
Charadriiformes 1 0 5 / don't know 

" Yersinia enterocolitica; Y. pseudotuberculosis" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 0 2 4 / don't know 
Charadriiformes 0 2 4 / don't know 
Columbiformes 1 1 4 / don't know 
Galliformes 0 2 4 / don't know 
Passeriformes 3 1 2 / main concern 

" Babesia spp." 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Passeriformes 0 3 3 / less concern/don't know 
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" Giardia intestinalis; G. lamblia" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 0 3 3 / less concern/don't know 
Charadriiformes 0 2 4 / don't know 

" Toxoplasma gondii" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 0 3 3 / less concern/don't know 
Charadriiformes 1 2 3 / don't know 
Passeriformes 0 3 3 / less concern/don't know 

" Trichomonas gallinae" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Accipitriformes 3 0 3 main concern main concern 
Columbiformes 4 0 2 main concern main concern 
Falconiformes 3 0 3 main concern main concern 
Passeriformes 4 0 2 main concern main concern 
Strigiformes 2 0 4 main concern main concern 

" Anatid herpesvirus 1" (Duck plague) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 4 0 2 / main concern 
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" Avian circovirus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 2 0 4 / don't know 
Charadriiformes 2 0 4 / don't know 
Columbiformes 2 0 4 / don't know 
Passeriformes 1 0 5 / don't know 
Psittaciformes 3 0 3 / main concern/don't know 

" Avian Influenza virus Low pathogenic" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 5 1 0 main concern main concern 
Charadriiformes 5 1 0 main concern main concern 
Pelecaniformes 0 4 2 less concern less concern 
Podicipediformes 0 4 2 less concern less concern 

Procellariformes 0 3 3 less concern less concern 

" Avian Influenza virus Highly pathogenic" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 5 1 0 main concern main concern 
Charadriiformes 2 3 1 less concern less concern 
Pelecaniformes 1 3 2 less concern less concern 
Podicipediformes 2 3 1 less concern less concern 

Procellariformes 0 3 3 less concern less concern 
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" Avian paramyxovirus 1" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 3 0 3 / don't know 

Columbiformes 5 0 1 / main concern 

" Avipoxvirus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Columbiformes 2 2 2 / don't know 
Galliformes 4 1 1 / main concern 
Passeriformes 6 0 0 / main concern 

" Crimean-congo haemorragic fever virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Charadriiformes 0 2 4 / don't know 
Galliformes 1 1 4 / don't know 

Passeriformes 0 3 3 less concern less concern 

" Duck virus hepatitis" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 
6 0 0 / main concern 
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" European tick-born encephalitis virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Anseriformes 0 2 4 / don't know 
Charadriiformes 0 2 4 / don't know 
Passeriformes 1 1 4 main concern main concern 

" Gallid herpesvirus 1" (Infectious laryngotracheitis) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 4 0 2 / main concern 

" Infectious bronchitis virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 3 1 2 / main concern 
Passeriformes 0 1 5 / don't know 

" Infectious bursal disease virus" (Gumboro disease) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 2 0 4 / don't know 

" Louping Ill virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 3 1 2 / main concern 
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" Metapneumovirus" (Turkey rhinotracheitis) 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Galliformes 4 0 2 / main concern 

" Sindbis virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Passeriformes 2 1 3 main concern main concern 

" Transmissible gastroenteritis virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Passeriformes 1 1 4 / don't know 

" Usutu virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Passeriformes 6 0 0 main concern main concern 
Strigiformes 0 2 4 / don't know 

" West Nile virus" 

Answer Options 
order of main 
concern for 
this hazard 

order of less 
concern for 
this hazard 

don't know 
Specialist's 

answer 
Final answer 

Accipitriformes 3 3 0 main concern main concern 
Ciconiiformes 0 4 2 less concern less concern 
Falconiformes 1 3 2 main concern main concern 
Passeriformes 6 0 0 main concern main concern 
Strigiformes 2 3 1 main concern main concern 
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Annexe 18 

Tableau brut de résultats du critère A1 « interaction des dangers biologiques avec les oiseaux sauvages et besoin de connaissances » 
pour chaque couple « danger biologique/ordre d’oiseaux sauvages » évalué par les experts 

Survey on wild bird diseases in Europe (step A1) Experts number = 18 

Nb de 
réponses 

avec 
certitude 

2/3 des 
réponses 

avec 
certitude 
(arrondi à 

l'entier 
supérieur) 

Moins de 
50 % de 
réponses 

avec 
certitude ? 
(Oui = 0, 
Non = 1) 

Réponse du groupe 

Réponse du (des) 
spécialiste(s) 

(x n = nombre de 
réponse) 

Réponse finale 

" Borrelia burgdorferi sensu lato" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 1 4 3 1 9 9 6 1 
suspected weak to 
confirmed strong 

confirmed strong x 1 confirmed strong 

" Campylobacter coli; C. jejuni" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 6 2 2 8 10 7 1 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Charadriiformes 1 6 1 1 9 9 6 1 suspected weak 
 suspected weak 

Galliformes 0 4 4 1 9 9 6 1 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

Passeriformes 1 4 6 1 6 12 8 1 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 
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" Chlamydia psittaci" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 5 3 5 5 13 9 1 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Columbiformes 0 1 10 4 3 15 10 1 confirmed strong confirmed strong x 1 confirmed strong 

Galliformes 0 4 2 2 10 8 5 0 
suspected weak to 
confirmed strong 

suspected strong x 1 confirmed strong 

Passeriformes 1 3 2 4 8 10 7 1 
suspected strong to 

suspected weak 
suspected strong x 1 suspected strong 

Procellariformes 0 2 1 2 13 5 3 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Psittaciformes 0 0 12 0 6 12 8 1 confirmed strong confirmed strong x 1 confirmed strong 

" Clostridium botulinum" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Charadriiformes 0 2 6 0 10 8 5 0 confirmed strong 
 confirmed strong 

Gaviiformes 0 2 1 1 14 4 3 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Podicipediformes 0 2 2 1 13 5 3 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 
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" Clostridium perfringens" (Necrotic enteritis) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 4 3 2 9 9 6 1 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Charadriiformes 0 4 1 1 12 6 4 0 suspected weak 
 suspected weak 

Passeriformes 2 3 0 1 12 6 4 0 
suspected weak to 
confirmed weak  

suspected weak to 
confirmed weak 

" Coxiella burnetii" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Columbiformes 0 2 0 1 15 3 2 0 suspected weak 
 suspected weak 

Galliformes 0 2 0 0 16 2 1 0 suspected weak 
 suspected weak 

Passeriformes 0 2 0 0 16 2 1 0 suspected weak 
 suspected weak 

" Erysipelothrix rhusiopathiae" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Accipitriformes 0 4 0 1 13 5 3 0 suspected weak 
 suspected weak 

Anseriformes 0 4 0 0 14 4 3 0 suspected weak 
 suspected weak 

Charadriiformes 0 3 0 1 14 4 3 0 suspected weak 
 suspected weak 

Galliformes 1 3 0 3 11 7 5 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 
Passeriformes 1 5 0 0 12 6 4 0 suspected weak 

 suspected weak 

Pelecaniformes 0 2 0 2 14 4 3 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 
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" ESBL/ESBL-carba antibiotic resistant bacteria" 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Anseriformes 0 4 0 3 11 7 5 0 
suspected weak to 
suspected strong 

suspected strong x 1 suspected strong 

Charadriiformes 0 2 1 2 13 5 3 0 
suspected strong to 

suspected weak 
suspected strong x 1 suspected strong 

" Escherichia coli verotoxinogen" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Charadriiformes 1 1 0 2 14 4 3 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Columbiformes 2 2 0 2 12 6 4 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Passeriformes 1 2 2 1 12 6 4 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

" Mycobacterium avium" (Avian tuberculosis) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 1 6 4 2 5 13 9 1 
suspected weak to 
confirmed strong 

confirmed strong x 1 confirmed strong 

Columbiformes 0 9 2 3 4 14 9 1 suspected weak 
 suspected weak 

Galliformes 1 5 3 3 6 12 8 1 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Gruiformes 0 3 0 3 12 6 4 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Passeriformes 1 6 0 4 7 11 7 1 
suspected weak to 
suspected strong  

suspected weak to 
suspected strong 
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" Mycobacterium avium paratuberculosis" (Paratuberculosis) 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Charadriiformes 1 0 0 1 16 2 1 0 suspected strong 
 suspected strong 

Passeriformes 1 1 1 0 15 3 2 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

" Mycoplasma gallisepticum; M. synoviae"       

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 2 6 2 8 10 7 1 confirmed strong 
 confirmed strong 

Passeriformes 0 2 2 5 9 9 6 1 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

" Pasteurella multocida" (Avian cholera) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong don't know       

Anseriformes 0 2 7 4 5 13 9 1 
confirmed strong 

to suspected strong  
confirmed strong 

to suspected strong 

Charadriiformes 0 1 2 4 11 7 5 0 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

Gruiformes 0 1 1 2 14 4 3 0 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

Suliformes 0 1 0 3 14 4 3 0 suspected strong 
 suspected strong 
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" Salmonella enterica" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 1 6 2 9 9 6 1 confirmed strong 
 confirmed strong 

Charadriiformes 0 0 4 2 12 6 4 0 confirmed strong 
 confirmed strong 

Ciconiiformes 0 3 1 2 12 6 4 0 
suspected weak to 
suspected strong 

suspected strong x 1 suspected strong 

Columbiformes 0 3 3 2 10 8 5 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

Passeriformes 0 1 7 4 6 12 8 1 
confirmed strong 

to suspected strong  
confirmed strong 

to suspected strong 

Suliformes 0 0 1 1 16 2 1 0 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

" Suttonella ornithicola" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 0 0 1 2 15 3 2 0 suspected strong 
 suspected strong 

" Vibrio cholera" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 1 3 2 1 11 7 5 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Charadriiformes 1 2 1 0 14 4 3 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 
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" Yersinia enterocolitica; Y. pseudotuberculosis" 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Anseriformes 1 5 1 2 9 9 6 1 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Charadriiformes 0 5 0 2 11 7 5 0 suspected weak 
 suspected weak 

Columbiformes 1 6 1 0 10 8 5 0 suspected weak 
 suspected weak 

Galliformes 0 5 0 1 12 6 4 0 suspected weak 
 suspected weak 

Passeriformes 1 4 1 2 10 8 5 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Piciformes 0 3 0 0 15 3 2 0 suspected weak 
 suspected weak 

" Babesia spp." 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 1 3 0 1 13 5 3 0 suspected weak 
 suspected weak 

" Dermanyssus gallinae" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 3 5 2 8 10 7 1 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

Passeriformese 0 4 3 1 10 8 5 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 



 

104 

" Giardia intestinalis; G. lamblia" 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Anseriformes 0 0 1 4 13 5 3 0 suspected strong 
 suspected strong 

Charadriiformes 0 0 0 3 15 3 2 0 suspected strong 
 suspected strong 

" Leucocytozoon spp." 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Columbiformes 0 3 1 2 12 6 4 0 
suspected weak to 
suspected strong  

suspected weak to 
suspected strong 

" Plasmodium spp." 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Passeriformes 0 2 3 4 9 9 6 1 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

" Toxoplasma gondii" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong don't know       

Anseriformes 1 3 0 3 11 7 5 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 
Charadriiformes 0 3 0 1 14 4 3 0 suspected weak 

 suspected weak 

Passeriformes 0 4 0 3 11 7 5 0 
suspected weak to 
suspected strong  

suspected weak to 
suspected strong 

Strigiformes 0 2 0 4 12 6 4 0 suspected strong 
 suspected strong 



 

105 

" Trichomonas gallinae" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Accipitriformes 0 3 4 3 8 10 7 1 
suspected strong to 

suspected weak 
suspected strong x 1; 
confirmed strong x 1 suspected strong 

Columbiformes 0 0 11 2 5 13 9 1 confirmed strong confirmed strong x 2 confirmed strong 

Falconiformes 0 3 4 3 8 10 7 1 
suspected strong to 

suspected weak 
suspected strong x 1 suspected strong 

Passeriformes 0 1 5 6 6 12 8 1 
suspected strong to 
confirmed strong 

confirmed strong x 1 confirmed strong 

Strigiformes 1 2 2 3 10 8 5 0 
suspected strong to 
confirmed strong 

suspected strong x 1; 
confirmed strong x 1 

suspected strong to 
confirmed strong 

" Anatid herpesvirus 1" (Duck plague) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 3 9 4 2 16 11 1 
confirmed strong 

to suspected strong  
confirmed strong 

to suspected strong 
" Avian circovirus" 

      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 1 4 2 0 11 7 5 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Charadriiformes 0 1 1 3 13 5 3 0 suspected strong 
 suspected strong 

Columbiformes 0 2 4 2 10 8 5 0 confirmed strong 
 confirmed strong 

Passeriformes 0 2 1 3 12 6 4 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Psittaciformes 
0 1 5 4 8 10 7 1 

confirmed strong 
to suspected strong  

confirmed strong 
to suspected strong 
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" Avian Influenza virus Low pathogenic" 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Anseriformes 2 1 13 1 1 17 11 1 confirmed strong confirmed strong x 3 confirmed strong 

Charadriiformes 1 0 7 3 7 11 7 1 confirmed strong 
suspected strong x 1; 
confirmed strong x 2 

suspected strong to 
confirmed strong 

" Avian Influenza virus Highly pathogenic" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Accipitriformes 2 3 2 1 10 8 5 0 
confirmed strong 

to confirmed weak 
suspected strong x 1; 
confirmed weak x 1 

confirmed strong 
to suspected weak 

Anseriformes 3 3 8 3 1 17 11 1 
confirmed strong 
to suspected weak 

confirmed strong x 1; 
confirmed weak x 1 

confirmed strong 
to confirmed weak 

Strigiformes 1 2 2 0 13 5 3 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 

" Avian paramyxovirus 1" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 0 6 3 1 8 10 7 1 
suspected weak to 
confirmed strong 

confirmed strong x 1 confirmed strong 

Columbiformes 0 1 10 4 3 15 10 1 confirmed strong confirmed strong x 1 confirmed strong 

Suliformes 0 3 1 0 14 4 3 0 suspected weak 
 suspected weak 
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" Avipoxvirus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Columbiformes 0 4 3 5 6 12 8 1 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Falconiformes 0 3 3 3 9 9 6 1 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Galliformes 1 3 2 5 7 11 7 1 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 

Passeriformes 0 1 8 4 5 13 9 1 
confirmed strong 

to suspected strong  
confirmed strong 

to suspected strong 

" Bagaza virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 0 2 1 15 3 2 0 confirmed strong suspected strong x 1 suspected strong to 
confirm strong 

" Crimean-congo haemorragic fever virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Charadriiformes 0 1 0 0 17 1 1 0 suspected weak 
 suspected weak 

Galliformes 0 1 1 0 16 2 1 0 
confirmed strong 
to suspected weak  

confirmed strong 
to suspected weak 
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" Duck virus hepatitis" 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Anseriformes 0 3 5 4 6 12 8 1 
confirmed strong 

to suspected strong  
confirmed strong 

to suspected strong 

" European tick-born encephalitis virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Anseriformes 1 3 0 0 14 4 3 0 suspected weak 
 suspected weak 

Charadriiformes 1 2 0 0 15 3 2 0 suspected weak 
 suspected weak 

Passeriformes 0 3 0 1 14 4 3 0 suspected weak 
 suspected weak 

" Gallid herpesvirus 1" (Infectious laryngotracheitis) 
      

Answer Options confirmed 
weak 

suspected 
weak 

confirmed 
strong 

suspected 
strong 

don't know 
      

Galliformes 0 3 2 2 11 7 5 0 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

" Infectious bronchitis virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 4 3 2 9 9 6 1 
suspected weak to 
confirmed strong  

suspected weak to 
confirmed strong 

Passeriformes 0 3 0 1 14 4 3 0 suspected weak 
 suspected weak 
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" Infectious bursal disease virus" (Gumboro disease) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 2 1 4 11 7 5 0 
suspected strong to 

suspected weak  
suspected strong to 

suspected weak 
" Louping Ill virus" 

      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Charadriiformes 0 2 0 0 16 2 1 0 suspected weak 
 suspected weak 

Galliformes 0 0 6 0 12 6 4 0 confirmed strong 
 confirmed strong 

" Metapneumovirus" (Turkey rhinotracheitis) 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Galliformes 0 1 2 2 13 5 3 0 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

" Sindbis virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 0 1 1 2 14 4 3 0 
suspected strong to 
confirmed strong  

suspected strong to 
confirmed strong 

" Transmissible gastroenteritis virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 0 1 0 0 17 1 1 0 suspected weak 
 suspected weak 
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" Usutu virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Passeriformes 0 1 5 6 6 12 8 1 
suspected strong to 
confirmed strong 

suspected strong x1 suspected strong 

Strigiformes 1 3 2 3 9 9 6 1 
suspected strong to 

suspected weak 
suspected weak x 1 suspected weak 

" West Nile virus" 
      

Answer Options 
confirmed 

weak 
suspected 

weak 
confirmed 

strong 
suspected 

strong 
don't know 

      

Accipitriformes 0 3 4 4 7 11 7 1 
suspected strong to 
confirmed strong 

suspected strong x 1; 
confirmed strong x 1; 
suspected weak x 1 

suspected strong to 
suspected weak 

Charadriiformes 0 6 3 0 9 9 6 1 suspected weak 
confirmed strong x 2; 
suspected weak x 1 

confirmed strong 
to suspected weak 

Falconiformes 0 5 4 2 7 11 7 1 
suspected weak to 
confirmed strong 

confirmed strong x 2; 
suspected weak x 1 

suspected weak to 
confirmed strong 

Galliformes 0 8 1 0 9 9 6 1 suspected weak suspected weak x 2 suspected weak 

Passeriformes 0 2 9 3 4 14 9 1 confirmed strong 
confirmed strong x 1; 
suspected strong x 1 

confirmed strong 
to suspected strong 

Pelecaniformes 0 4 1 1 12 6 4 0 suspected weak suspected weak x 2 suspected weak 

Podicipediformes 0 2 1 2 13 5 3 0 
suspected strong to 

suspected weak 
suspected weak x 1; 
suspected strong x 1 

suspected strong to 
suspected weak 

Strigiformes 0 2 3 4 9 9 6 1 
suspected strong to 
confirmed strong 

suspected strong x 1; 
suspected weak x 1 

suspected strong to 
suspected weak 
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Annexe 19 

Couples « danger biologique/ordre d’oiseaux sauvages » classés par ordre décroissant de niveau 
du critère A1 « interaction des dangers biologiques avec les oiseaux sauvages et besoin de connaissances » évalués par 18 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; 

le cas échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs couples, est indiqué) 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Nombre d’experts 
s’étant prononcé 

Niveau 
(nombre de spécialistes) 

Chlamydia psittaci Passeriformes 10 suspected strong (1) 
Trichomonas gallinae Accipitriformes 10 suspected strong (2) 
Trichomonas gallinae Falconiformes 10 suspected strong (1) 
Usutu virus Passeriformes 12 suspected strong 
ESBL/ESBL-carba antibiotic resistant bacteria Anseriformes 7 suspected strong (1) 
ESBL/ESBL-carba antibiotic resistant bacteria Charadriiformes 5 suspected strong (1) 
Mycobacterium avium paratuberculosis Charadriiformes 2 suspected strong 
Pasteurella multocida Suliformes 4 suspected strong 
Salmonella enterica Ciconiiformes 6 suspected strong (1) 
Suttonella ornithicola Passeriformes 3 suspected strong 
Giardia intestinalis; G. lamblia Anseriformes 5 suspected strong 
Giardia intestinalis; G. lamblia Charadriiformes 3 suspected strong 
Toxoplasma gondii Strigiformes 6 suspected strong 
Avian circovirus Charadriiformes 5 suspected strong 
Mycoplasma gallisepticum; M. synoviae Passeriformes 9 suspected strong to confirmed strong 
Plasmodium spp. Passeriformes 9 suspected strong to confirmed strong 
Avian Influenza virus Low pathogenic Charadriiformes 11 suspected strong to confirmed strong (3) 
Pasteurella multocida Charadriiformes 7 suspected strong to confirmed strong 
Pasteurella multocida Gruiformes 4 suspected strong to confirmed strong 
Salmonella enterica Suliformes 2 suspected strong to confirmed strong 
Trichomonas gallinae Strigiformes 8 suspected strong to confirmed strong (2) 
Bagaza virus Galliformes 3 suspected strong to confirmed strong (1) 
Metapneumovirus Galliformes 5 suspected strong to confirmed strong 
Sindbis virus Passeriformes 4 suspected strong to confirmed strong 
Avipoxvirus Columbiformes 12 suspected strong to suspected weak 



 

112 

Avipoxvirus Falconiformes 9 suspected strong to suspected weak 
Avipoxvirus Galliformes 11 suspected strong to suspected weak 
West Nile virus Accipitriformes 11 suspected strong to suspected weak (3) 
West Nile virus Strigiformes 9 suspected strong to suspected weak (2) 
Chlamydia psittaci Procellariformes 5 suspected strong to suspected weak 
Erysipelothrix rhusiopathiae Galliformes 7 suspected strong to suspected weak 
Erysipelothrix rhusiopathiae Pelecaniformes 4 suspected strong to suspected weak 
Escherichia coli verotoxinogen Charadriiformes 4 suspected strong to suspected weak 
Escherichia coli verotoxinogen Columbiformes 6 suspected strong to suspected weak 
Mycobacterium avium Gruiformes 6 suspected strong to suspected weak 
Toxoplasma gondii Anseriformes 7 suspected strong to suspected weak 
Avian circovirus Passeriformes 6 suspected strong to suspected weak 
Infectious bursal disease virus Galliformes 7 suspected strong to suspected weak 
West Nile virus Podicipediformes 5 suspected strong to suspected weak (2) 
Pasteurella multocida Anseriformes 13 confirmed strong to suspected strong 
Salmonella enterica Passeriformes 12 confirmed strong to suspected strong 
Anatid herpesvirus 1 Anseriformes 16 confirmed strong to suspected strong 
Avian circovirus Psittaciformes 10 confirmed strong to suspected strong 
Avipoxvirus Passeriformes 13 confirmed strong to suspected strong 
Duck virus hepatitis Anseriformes 12 confirmed strong to suspected strong 
West Nile virus Passeriformes 14 confirmed strong to suspected strong (2) 
Borrelia burgdorferi sensu lato Passeriformes 9 confirmed strong (1) 
Chlamydia psittaci Columbiformes 15 confirmed strong (1) 
Chlamydia psittaci Psittaciformes 12 confirmed strong (1) 
Clostridium botulinum Anseriformes 11 confirmed strong 
Mycobacterium avium Anseriformes 13 confirmed strong (1) 
Mycoplasma gallisepticum; M. synoviae Galliformes 10 confirmed strong 
Salmonella enterica Anseriformes 9 confirmed strong 
Trichomonas gallinae Columbiformes 13 confirmed strong (2) 
Trichomonas gallinae Passeriformes 12 confirmed strong (1) 
Avian Influenza virus Low pathogenic Anseriformes 17 confirmed strong (3) 
Avian paramyxovirus 1 Anseriformes 10 confirmed strong (1) 
Avian paramyxovirus 1 Columbiformes 15 confirmed strong (1) 
Chlamydia psittaci Galliformes 8 confirmed strong (1) 
Clostridium botulinum Charadriiformes 8 confirmed strong 
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Salmonella enterica Charadriiformes 6 confirmed strong 
Avian circovirus Columbiformes 8 confirmed strong 
Louping Ill virus Galliformes 6 confirmed strong 
Campylobacter coli; C. jejuni Galliformes 9 confirmed strong to suspected weak 
Campylobacter coli; C. jejuni Passeriformes 12 confirmed strong to suspected weak 
Dermanyssus gallinae Galliformes 10 confirmed strong to suspected weak 
West Nile virus Charadriiformes 9 confirmed strong to suspected weak (3) 
Clostridium botulinum Podicipediformes 5 confirmed strong to suspected weak 
Escherichia coli verotoxinogen Passeriformes 6 confirmed strong to suspected weak 
Mycobacterium avium paratuberculosis Passeriformes 3 confirmed strong to suspected weak 
Salmonella enterica Columbiformes 8 confirmed strong to suspected weak 
Avian Influenza virus Highly pathogenic Accipitriformes 8 confirmed strong to suspected weak (2) 
Avian Influenza virus Highly pathogenic Strigiformes 5 confirmed strong to suspected weak 
Crimean-congo haemorragic fever virus Galliformes 2 confirmed strong to suspected weak 
Avian Influenza virus Highly pathogenic Anseriformes 17 confirmed strong to confirmed weak (2) 
Mycobacterium avium Passeriformes 11 suspected weak to suspected strong 
Leucocytozoon spp. Columbiformes 6 suspected weak to suspected strong 
Toxoplasma gondii Passeriformes 7 suspected weak to suspected strong 
Campylobacter coli; C. jejuni Anseriformes 10 suspected weak to confirmed strong 
Clostridium perfringens Anseriformes 9 suspected weak to confirmed strong 
Mycobacterium avium Galliformes 12 suspected weak to confirmed strong 
Yersinia enterocolitica; Y. pseudotuberculosis Anseriformes 9 suspected weak to confirmed strong 
Infectious bronchitis virus Galliformes 9 suspected weak to confirmed strong 
West Nile virus Falconiformes 11 suspected weak to confirmed strong (3) 
Clostridium botulinum Gaviiformes 4 suspected weak to confirmed strong 
Vibrio cholera Anseriformes 7 suspected weak to confirmed strong 
Vibrio cholera Charadriiformes 4 suspected weak to confirmed strong 
Yersinia enterocolitica; Y. pseudotuberculosis Passeriformes 8 suspected weak to confirmed strong 
Dermanyssus gallinae Passeriformes 8 suspected weak to confirmed strong 
Avian circovirus Anseriformes 7 suspected weak to confirmed strong 
Gallid herpesvirus 1 Galliformes 7 suspected weak to confirmed strong 
Campylobacter coli; C. jejuni Charadriiformes 9 suspected weak 
Mycobacterium avium Columbiformes 14 suspected weak 
Usutu virus Strigiformes 9 suspected weak 
West Nile virus Galliformes 9 suspected weak (2) 
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Clostridium perfringens Charadriiformes 6 suspected weak 
Coxiella burnetii Columbiformes 3 suspected weak 
Coxiella burnetii Galliformes 2 suspected weak 
Coxiella burnetii Passeriformes 2 suspected weak 
Erysipelothrix rhusiopathiae Accipitriformes 5 suspected weak 
Erysipelothrix rhusiopathiae Anseriformes 4 suspected weak 
Erysipelothrix rhusiopathiae Charadriiformes 4 suspected weak 
Erysipelothrix rhusiopathiae Passeriformes 6 suspected weak 
Yersinia enterocolitica; Y. pseudotuberculosis Charadriiformes 7 suspected weak 
Yersinia enterocolitica; Y. pseudotuberculosis Columbiformes 8 suspected weak 
Yersinia enterocolitica; Y. pseudotuberculosis Galliformes 6 suspected weak 
Yersinia enterocolitica; Y. pseudotuberculosis Piciformes 3 suspected weak 
Babesia spp. Passeriformes 5 suspected weak 
Toxoplasma gondii Charadriiformes 4 suspected weak 
Avian paramyxovirus 1 Suliformes 4 suspected weak 
Crimean-congo haemorragic fever virus Charadriiformes 1 suspected weak 
European tick-born encephalitis virus Anseriformes 4 suspected weak 
European tick-born encephalitis virus Charadriiformes 3 suspected weak 
European tick-born encephalitis virus Passeriformes 4 suspected weak 
Infectious bronchitis virus Passeriformes 4 suspected weak 
Louping Ill virus Charadriiformes 2 suspected weak 
Transmissible gastroenteritis virus Passeriformes 1 suspected weak 
West Nile virus Pelecaniformes 6 suspected weak (2) 
Clostridium perfringens Passeriformes 6 suspected weak to confirmed weak 
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Annexe 20 

Ordre d’oiseaux sauvages classés par ordre décroissant de niveau 
du critère A2 « distribution spatio-temporelle des oiseaux sauvages en Europe » évalué par 19 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
le cas échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs ordres, est indiqué) 

Ordres d’oiseaux sauvages 
Nombre d’experts s’étant 

prononcé 
Niveau 

(nombre de spécialistes) 

Charadriiformes 19 very wide (1) 
Passeriformes 16 very wide 
Accipitriformes 19 wide (1) 
Anseriformes 19 wide 
Columbiformes 18 wide 
Falconiformes 17 wide 
Strigiformes 18 wide (1) 
Galliformes 18 wide to moderate 
Piciformes 18 wide to moderate 
Apodiformes 18 moderate 
Ciconiiformes 19 moderate (1) 
Podicipediformes 18 moderate 
Cuculiformes 18 moderate to limited 
Caprimulgiformes 19 limited to moderate 
Coraciiformes 19 limited to moderate 
Gruiformes 18 limited to moderate 
Pelecaniformes 18 limited to moderate 
Procellariformes 18 limited to moderate 
Bucerotiformes 13 limited 
Gaviiformes 18 limited 
Otidiformes 17 limited 
Phaethontiformes 14 limited 
Phoenicopteriformes 16 limited 
Psittaciformes 16 limited 
Pteroclidiformes 17 limited 
Suliformes 18 limited 
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Annexe 21 

Dangers biologiques classés par ordre décroissant de niveau 
du critère B1 « survie du danger dans l’environnement et/ou chez des arthropodes vecteurs » évalué 

par 14 experts 
(voir le texte du manuscript pour la définition détaillée des niveaux ; 

les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 
échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(nombre de spécialistes) 

Clostridium botulinum 7 extreme 
Clostridium perfringens 6 extreme (1) 
Coxiella burnetii 9 very good 
Mycobacterium avium paratuberculosis 8 very good (1) 
Toxoplasma gondii 6 very good 
Avipoxvirus 4 very good 
Crimean-congo haemorragic fever virus 1 very good 
Mycobacterium avium 7 very good to good 
Leucocytozoon spp. 2 very good to good 
Dermanyssus gallinae 4 very good to low 
European tick-born encephalitis virus 3 very good to low 
Borrelia burgdorferi sensu lato 8 good to very good 
Salmonella enterica 7 good (1) 
Chlamydia psittaci 6 good (1) 
ESBL/ESBL-carba antibiotic resistant bacteria 5 good 
Escherichia coli verotoxinogen 5 good 
Suttonella ornithicola 1 good 
Yersinia enterocolitica; Y. pseudotuberculosis 6 good 
Giardia intestinalis; G. lamblia 6 good 
Avian Influenza virus Low Pathogenic 6 good (1) 
Avian Influenza virus Highly Pathogenic 6 good (1) 
Avian paramyxovirus 1 3 good 
Usutu virus 2 good 
Erysipelothrix rhusiopathiae 4 good to low 
Babesia spp. 6 good to low 
Plasmodium spp. 6 good to low 
Avian circovirus 2 good to low 
Infectious bronchitis virus 2 good to low 
Metapneumovirus 2 good to low 
West Nile virus 4 good to low 
Campylobacter coli; C. jejuni 6 low 
Mycoplasma gallisepticum; M. synoviae 6 low (1) 
Pasteurella multocida 6 low 
Vibrio cholera 5 low 
Trichomonas gallinae 5 low 
Anatid herpesvirus 1 4 low 
Duck virus hepatitis 1 low 
Gallid herpesvirus 1 2 low 
Infectious bursal disease virus 3 low 
Louping Ill virus 1 low 
Transmissible gastroenteritis virus 3 low 
Bagaza virus 0 don't know 
Sindbis virus 0 don't know 
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Annexe 22 

Couples « danger biologique/ordre d’oiseaux sauvages » classés par ordre décroissant de niveau 
du critère B2AH « transmission du danger biologique des oiseaux sauvages aux animaux domestiques » évalués par 15 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; 

le cas échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs couples, est indiqué) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques 
Nombre d’experts s’étant 

prononcé 
Niveau 

(nombre de spécialistes) 

Anseriformes Avian Influenza virus Low pathogenic 13 very wide (3) 
Columbiformes Avian paramyxovirus 1 11 wide (1) 
Passeriformes West-Nile virus 10 wide (2) 
Anseriformes Pasteurella multocida 11 wide to limited 
Anseriformes Salmonella enterica 11 wide to limited 
Anseriformes Anatid herpesvirus 1 9 wide to limited 
Anseriformes Avian Influenza virus Highly pathogenic 13 wide to limited (2) 
Anseriformes Duck virus hepatitis 10 wide to limited 

Charadriiformes Salmonella enterica 8 wide to limited 
Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis 8 wide to limited 

Galliformes Mycoplasma gallisepticum 8 wide to limited 
Galliformes Mycoplasma synoviae 4 wide to limited 

Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis 7 wide to limited 
Passeriformes Escherichia coli verotoxinogen 9 wide to very limited 

Charadriiformes Escherichia coli verotoxinogen 7 wide to very limited 
Passeriformes Salmonella enterica 10 limited to wide 
Galliformes Infectious bronchitis virus 7 limited to wide 

Passeriformes Mycoplasma gallisepticum 7 limited to wide 
Anseriformes Mycobacterium avium 11 limited (1) 
Anseriformes Avian paramyxovirus 1 10 limited (1) 

Columbiformes Chlamydia psittaci 12 limited (1) 
Galliformes Chlamydia psittaci 9 limited (1) 

Passeriformes Chlamydia psittaci 10 limited (1) 
Passeriformes Mycobacterium avium 9 limited 
Psittaciformes Chlamydia psittaci 10 limited (1) 



 

118 

Galliformes Yersinia enterocolitica, Y. pseudotuberculosis 3 limited 
Galliformes Gallid herpesvirus 1 5 limited 
Galliformes Infectious bursal disease virus 7 limited 
Galliformes Louping ill virus 5 limited 
Galliformes West-Nile virus 7 limited (2) 

Passeriformes Mycoplasma synoviae 4 limited 
Pelecaniformes West-Nile virus 5 limited (2) 
Accipitriformes West-Nile virus 11 limited to very limited (3s) 
Anseriformes Clostridium botulinum 12 limited to very limited 

Charadriiformes West-Nile virus 8 limited to very limited (3) 
Ciconiiformes Salmonella enterica 8 limited to very limited (1) 
Columbiformes Escherichia coli verotoxinogen 9 limited to very limited 
Columbiformes Salmonella enterica 10 limited to very limited 
Falconiformes West-Nile Virus 11 limited to very limited (3) 
Galliformes Mycobacterium avium 10 limited to very limited 

Charadriiformes Mycobacterium avium paratuberculosis 6 limited to very limited 
Galliformes Coxiella burnetii 2 limited to very limited 
Galliformes Metapneumovirus 7 limited to very limited 

Passeriformes Mycobacterium avium paratuberculosis 6 limited to very limited 
Piciformes Yersinia enterocolitica, Y. pseudotuberculosis 4 limited to very limited 

Podicipediformes Clostridium botulinum 7 limited to very limited 
Charadriiformes Clostridium botulinum 8 very limited to limited 
Charadriiformes Pasteurella multocida 9 very limited to limited 
Charadriiformes Avian Influenza virus Low pathogenic 10 very limited to limited (3) 
Columbiformes Mycobacterium avium 10 very limited to limited 

Strigiformes West-Nile virus 8 very limited to limited (2) 
Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis 7 very limited to limited 

Gruiformes Mycobacterium avium 6 very limited to limited 
Gruiformes Pasteurella multocida 6 very limited to limited 

Podicipediformes West-Nile virus 6 very limited to limited (2) 
Suliformes Pasteurella multocida 4 very limited to limited 
Suliformes Salmonella enterica 4 very limited to limited 

Accipitriformes Avian Influenza virus Highly pathogenic 12 very limited (2) 
Charadriiformes Louping ill virus 4 very limited 
Columbiformes Coxiella burnetii 3 very limited 
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Passeriformes Coxiella burnetii 3 very limited 
Passeriformes Babesia spp. 2 very limited 
Passeriformes Infectious bronchitis virus 6 very limited 
Passeriformes Transmissible gastroenteritis virus 3 very limited 
Gaviiformes Clostridium botulinum 6 very limited 
Suliformes Avian paramyxovirus 1 5 very limited 

Procellariformes Chlamydia psittaci 5 very limited 
Strigiformes Avian Influenza virus Highly pathogenic 7 very limited 
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Annexe 23 

Couples « danger biologique/ordre d’oiseaux sauvages » classés par ordre décroissant de niveau 
du critère B2PH « transmission du danger biologique des oiseaux sauvages à l’Homme » évalués par 15 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; 

le cas échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs couples, est indiqué) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(nombre de spécialistes) 

Psittaciformes Chlamydia psittaci 11 very wide (1) 
Passeriformes Sindbis virus 2 very wide to wide 
Passeriformes Usutu virus 7 very wide to very limited 
Passeriformes West-Nile virus 9 wide (2) 
Anseriformes ESBL, ESBL-carba antibiotic resistant bacteria 7 wide (1) 

Charadriiformes ESBL, ESBL-carba antibiotic resistant bacteria 6 wide (1) 
Anseriformes Salmonella enterica 10 wide to limited 

Columbiformes Chlamydia psittaci 12 wide to limited (1) 
Anseriformes Giardia intestinalis, G. lamblia 6 wide to limited 

Charadriiformes Salmonella enterica 7 wide to limited 
Galliformes Erysipelothrix rhusiopathiae 5 wide to limited 
Galliformes Yersinia enterocolitica, Y. pseudotuberculosis 5 wide to limited 

Passeriformes Escherichia coli verotoxinogen 7 wide to limited 
Anseriformes Vibrio cholera 8 wide to very limited 

Charadriiformes Campylobacter jejuni, C. coli 7 wide to very limited 
Charadriiformes Vibrio cholera 5 wide to very limited 
Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis 7 wide to very limited 
Charadriiformes Giardia intestinalis, G. lamblia 5 wide to very limited 
Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis 6 wide to very limited 
Passeriformes Campylobacter jejuni, C. coli 9 limited to wide 
Passeriformes Salmonella enterica 9 limited to wide 

Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis 7 limited to wide 
Accipitriformes West-Nile virus 11 limited (3) 
Anseriformes Campylobacter jejuni, C. coli 11 limited 
Anseriformes Erysipelothrix rhusiopathiae 8 limited 
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Anseriformes Avian Influenza virus Highly pathogenic 13 limited (2) 
Charadriiformes West-Nile virus 8 limited (3) 
Ciconiiformes Salmonella enterica 8 limited (1) 
Falconiformes West-Nile Virus 11 limited (3) 
Galliformes Campylobacter jejuni, C. coli 9 limited 
Galliformes Chlamydia psittaci 10 limited (1) 

Passeriformes Chlamydia psittaci 11 limited (1) 
Columbiformes Coxiella burnetii 3 limited 
Passeriformes Borrelia burgdorferi sensu lato 7 limited 
Anseriformes Toxoplasma gondii 8 limited to very limited 

Columbiformes Escherichia coli verotoxinogen 9 limited to very limited 
Columbiformes Salmonella enterica 10 limited to very limited 

Galliformes Coxiella burnetii 2 limited to very limited 
Passeriformes Erysipelothrix rhusiopathiae 2 limited to very limited 

Suliformes Salmonella enterica 5 limited to very limited 
Anseriformes Yersinia enterocolitica, Y. pseudotuberculosis 11 very limited to wide 

Accipitriformes Erysipelothrix rhusiopathiae 7 very limited to limited 
Charadriiformes Escherichia coli verotoxinogen 7 very limited to limited 

Galliformes Crimean-congo haemorragic fever virus 4 very limited to limited 
Pelecaniformes Erysipelothrix rhusiopathiae 4 very limited to limited 

Podicipediformes West-Nile virus 6 very limited to limited (2) 
Procellariformes Chlamydia psittaci 4 very limited to limited 
Accipitriformes Avian Influenza virus Highly pathogenic 12 very limited (2) 

Galliformes West-Nile virus 8 very limited (2) 
Strigiformes West-Nile virus 8 very limited (2) 
Anseriformes European tick-born encephalitis virus 7 very limited 

Charadriiformes Erysipelothrix rhusiopathiae 7 very limited 
Charadriiformes Toxoplasma gondii 5 very limited 
Charadriiformes Crimean-congo haemorragic fever virus 2 very limited 
Passeriformes Coxiella burnetii 1 very limited 
Passeriformes Toxoplasma gondii 4 very limited 
Passeriformes European tick-born encephalitis virus 1 very limited 
Pelecaniformes West-Nile virus 5 very limited (2) 

Piciformes Yersinia enterocolitica, Y. pseudotuberculosis 4 very limited 
Strigiformes Toxoplasma gondii 5 very limited 
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Strigiformes Avian Influenza virus Highly pathogenic 7 very limited 
Strigiformes Usutu virus 7 very limited 
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Annexe 24 

Couples « danger biologique/ordre d’oiseaux sauvages » classés par ordre décroissant de niveau 
du critère B2WH « transmission du danger biologique des oiseaux sauvages aux animaux sauvages » évalués par 15 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; 

le cas échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs couples, est indiqué) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Passeriformes West-Nile virus 10 very wide (2) 
Anseriformes Avian Influenza virus Highly pathogenic 13 wide (2) 

Columbiformes Chlamydia psittaci 12 wide (1) 
Columbiformes Trichomonas gallinae 11 wide (2) 
Columbiformes Avian paramyxovirus 1 10 wide (1) 
Passeriformes Trichomonas gallinae 10 wide (1) 
Passeriformes Usutu virus 10 wide 
Psittaciformes Chlamydia psittaci 10 wide (1) 
Galliformes Bagaza virus 4 wide (1) 

Passeriformes Plasmodium spp. 6 wide 
Passeriformes Toxoplasma gondii 5 wide 
Anseriformes Pasteurella multocida 11 wide to limited 
Anseriformes Salmonella enterica 11 wide to limited 

Charadriiformes Salmonella enterica 8 wide to limited 
Columbiformes Salmonella enterica 10 wide to limited 
Columbiformes Avipoxvirus 9 wide to limited 
Falconiformes West-Nile Virus 10 wide to limited (3) 
Galliformes Chlamydia psittaci 10 wide to limited (1) 

Passeriformes Salmonella enterica 8 wide to limited 
Passeriformes Avipoxvirus 9 wide to limited 

Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis 7 wide to limited 
Columbiformes Avian circovirus 5 wide to limited 
Passeriformes Mycoplasma gallisepticum 6 wide to limited 

Charadriiformes Clostridium botulinum 10 wide to very limited 
Charadriiformes Pasteurella multocida 9 wide to very limited 
Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis 7 wide to very limited 
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Galliformes Dermanyssus gallinae 7 wide to very limited 
Gaviiformes Clostridium botulinum 5 wide to very limited 
Anseriformes Clostridium botulinum 10 limited to wide 
Galliformes Mycoplasma gallisepticum 8 limited to wide 

Columbiformes Leucocytozoon spp. 7 limited to wide 
Galliformes Avipoxvirus 7 limited to wide 

Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis 7 limited to wide 
Suliformes Avian paramyxovirus 1 5 limited to wide 

Psittaciformes Avian circovirus 6 limited to wide 
Accipitriformes West-Nile virus 11 limited (3) 
Anseriformes Avian paramyxovirus 1 11 limited (1) 

Charadriiformes West-Nile virus 9 limited (3) 
Ciconiiformes Salmonella enterica 8 limited (1) 
Falconiformes Trichomonas gallinae 9 limited (1) 
Passeriformes Chlamydia psittaci 11 limited (1) 

Charadriiformes Toxoplasma gondii 5 limited 
Galliformes Yersinia enterocolitica, Y. pseudotuberculosis 5 limited 

Passeriformes Suttonella ornithicola 4 limited 
Passeriformes Avian circovirus 5 limited 
Pelecaniformes West-Nile virus 5 limited (2) 

Podicipediformes West-Nile virus 6 limited (2) 
Strigiformes Usutu virus 7 limited 
Strigiformes West-Nile virus 7 limited (2) 

Accipitriformes Trichomonas gallinae 9 limited to very limited (2) 
Anseriformes Clostridium perfringens 8 limited to very limited 
Anseriformes Avian circovirus 7 limited to very limited 
Falconiformes Avipoxvirus 7 limited to very limited 

Gruiformes Pasteurella multocida 7 limited to very limited 
Podicipediformes Clostridium botulinum 6 limited to very limited 
Procellariformes Chlamydia psittaci 4 limited to very limited 
Passeriformes Dermanyssus gallinae 7 very limited to wide 
Galliformes West-Nile virus 8 very limited to limited (2) 
Galliformes Louping ill virus 4 very limited to limited 
Suliformes Pasteurella multocida 4 very limited to limited 
Suliformes Salmonella enterica 4 very limited to limited 
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Piciformes Yersinia enterocolitica, Y. pseudotuberculosis 4 very limited to limited 
Accipitriformes Avian Influenza virus Highly pathogenic 12 very limited (2) 
Charadriiformes Clostridium perfringens 8 very limited 
Charadriiformes Avian circovirus 4 very limited 
Charadriiformes Louping ill virus 2 very limited 
Passeriformes Clostridium perfringens 5 very limited 
Strigiformes Toxoplasma gondii 6 very limited 
Strigiformes Trichomonas gallinae 7 very limited (2) 
Strigiformes Avian Influenza virus Highly pathogenic 7 very limited 
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Annexe 25 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C1AH « incidence de l’infection chez les animaux domestiques en Europe » évalués par 88 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 

échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Salmonella enterica 71 very common to common (8) 
Escherichia coli verotoxinogen 61 common to very common (3) 
Mycobacterium avium paratuberculosis 69 common to very common (7) 
Chlamydia psittaci 64 common (1) 
Coxiella burnetii 65 common (4) 
Mycobacterium avium 60 common (2) 
Mycoplasma gallisepticum 47 common (3) 
Pasteurella multocida 51 common (2) 
Yersinia enterocolitica; Y. pseudotuberculosis 51 common (1) 
Avian paramyxovirus 1 49 common (2) 
Infectious bronchitis virus 55 common (2) 
Mycoplasma synoviae 36 common (3) 
Metapneumovirus 43 common (1) 
Babesia spp. 66 uncommon to common (5) 
Infectious bursal disease virus 59 uncommon to common (2) 
Clostridium botulinum 71 uncommon (1) 
Avian Influenza virus Low pathogenic 68 uncommon (4) 
Gallid herpesvirus 1 45 uncommon (1) 
West-Nile virus 64 uncommon (2) 
Anatid herpesvirus 1 35 uncommon (2) 
Louping Ill virus 37 uncommon to rare 
Avian Influenza virus Highly pathogenic 69 rare to uncommon (4) 
Duck virus hepatitis 41 rare (1) 
Transmissible gastroenteritis virus 39 rare (1) 
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Annexe 26 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C1PH « incidence de l’infection chez l’Homme en Europe » évalués par 26 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 

échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Campylobacter coli; C. jejuni 19 very common 
Salmonella enterica 21 very common (3) 
Borrelia burgdorferi sensu lato 15 very common to uncommon 
Coxiella burnetii 17 common 
ESBL/ESBL-carba antibiotic resistant bacteria 15 common 
Yersinia enterocolitica; Y. pseudotuberculosis 18 common (2) 
Toxoplasma gondii 22 common (1) 
Usutu virus 11 common (1) 
Escherichia coli verotoxinogen 20 common to uncommon (3) 
Giardia intestinalis; G. lamblia 19 common to uncommon 
West-Nile virus 19 common to uncommon (2) 
Vibrio cholera 17 uncommon (1) 
European tick-born encephalitis virus 18 uncommon (1) 
Chlamydia psittaci 15 uncommon to rare 
Erysipelothrix rhusiopathiae 13 uncommon to rare 
Sindbis virus 8 rare to uncommon 
Avian Influenza virus Highly pathogenic 20 rare 
Crimean-congo haemorragic fever virus 17 rare 
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Annexe 27 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C1WH « incidence de l’infection chez les animaux sauvages en Europe » évalués par 15 experts 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 

échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Salmonella enterica 10 very common (1) 
Trichomonas gallinae 11 very common (2) 
Clostridium botulinum 11 very common to common 
Avipoxvirus 9 very common to common 
Dermanyssus gallinae 6 very common to common 
West-Nile virus 11 common to very common (3) 
Pasteurella multocida 8 common 
Avian paramyxovirus 1 9 common (1) 
Usutu virus 10 common (1) 
Plasmodium spp. 7 common 
Avian circovirus 6 common 
Clostridium perfringens 6 common to uncommon 
Yersinia enterocolitica; Y. pseudotuberculosis 6 common to uncommon 
Toxoplasma gondii 6 common to uncommon 
Bagaza virus 5 common to uncommon (1) 
Mycoplasma gallisepticum 7 uncommon to common 
Leucocytozoon spp. 7 uncommon to common 
Chlamydia psittaci 12 uncommon (1) 
Suttonella ornithicola 4 uncommon to rare 
Avian influenza virus Highly pathogenic 12 rare (2) 
Louping Ill virus 4 rare 
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Annexe 28 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C2AH « sévérité, coûts de la maladie chez les animaux domestiques en Europe et préoccupation 

sociétale » évalués par 82 experts 
(voir le texte du manuscript pour la définition détaillée des niveaux ; 

les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 
échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Avian Influenza virus Highly pathogenic 64 very high (4) 
Salmonella enterica 66 very high to high (8) 
Coxiella burnetii 63 very high to moderate (4) 
Mycobacterium avium paratuberculosis 61 high (7) 
Avian paramyxovirus 1 46 high (2) 
Chlamydia psittaci 62 high to moderate (1) 
Clostridium botulinum 67 high to moderate (1) 
West-Nile virus 58 high to moderate (2) 
Escherichia coli verotoxinogen 60 high to low (3) 
Avian Influenza virus Low pathogenic 65 moderate to high (4) 
Mycoplasma gallisepticum 47 moderate (3) 
Pasteurella multocida 47 moderate (2) 
Babesia spp. 53 moderate (5) 
Infectious bronchitis virus 46 moderate (2) 
Infectious bursal disease virus 50 moderate (2) 
Mycoplasma synoviae 38 moderate (3) 
Anatid herpesvirus 1 37 moderate (2) 
Duck virus hepatitis 36 moderate (1) 
Transmissible gastroenteritis virus 33 moderate (1) 
Gallid herpesvirus 1 43 moderate to low (1) 
Yersinia enterocolitica; Y. pseudotuberculosis 45 low to high (1) 
Mycobacterium avium 56 low to moderate (2) 
Louping Ill virus 28 low to moderate 
Metapneumovirus 45 low (1) 
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Annexe 29 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C2PH « sévérité, coûts de la maladie chez l’Homme en Europe et préoccupation sociétale » 

évalués par 25 experts 
(voir le texte du manuscript pour la définition détaillée des niveaux ; 

les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 
échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Escherichia coli verotoxinogen 18 very high (3) 
Crimean-congo haemorragic fever virus 16 very high 
Avian Influenza virus Highly pathogenic 18 very high to high 
ESBL/ESBL-carba antibiotic resistant bacteria 14 high to very high 
West-Nile virus 18 high to very high (2) 
Salmonella enterica 20 high (3) 
Toxoplasma gondii 18 high (1) 
European tick-born encephalitis virus 17 high (1) 
Usutu virus 8 high (1) 
Campylobacter coli; C. jejuni 19 high to moderate 
Coxiella burnetii 16 high to moderate 
Borrelia burgdorferi sensu lato 16 moderate 
Vibrio cholera 20 moderate (1) 
Yersinia enterocolitica; Y. pseudotuberculosis 17 moderate (2) 
Chlamydia psittaci 16 moderate to low 
Erysipelothrix rhusiopathiae 15 moderate to low 
Giardia intestinalis; G. lamblia 15 moderate to low 
Sindbis virus 7 moderate to low 



 

131 

 
Annexe 30 

Dangers biologiques classés par ordre décroissant de niveau du critère 
C2WH « sévérité, coûts de la maladie chez les animaux sauvages en Europe et préoccupation sociétale » 

évalués par 15 experts 
(voir le texte du manuscript pour la définition détaillée des niveaux ; 

les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés ; le cas 
échéant, le nombre d’experts, s’étant proclamés spécialistes pour un ou plusieurs dangers, est indiqué) 

Dangers biologiques 
Nombre d’experts 
s’étant prononcé 

Niveau 
(Nombre de spécialistes) 

Avian Influenza virus Highly pathogenic 14 high to very high (2) 
Avian paramyxovirus 1 13 high (1) 
Usutu virus 12 high (1) 
West-Nile virus 14 high (3) 
Bagaza virus 2 high (1) 
Clostridium botulinum 10 high to moderate 
Trichomonas gallinae 11 high to moderate (2) 
Chlamydia psittaci 14 moderate (1) 
Pasteurella multocida 11 moderate 
Salmonella enterica 11 moderate (1) 
Louping Ill virus 4 moderate 
Mycoplasma gallisepticum 10 moderate to low 
Avipoxvirus 11 moderate to low 
Avian circovirus 7 low to moderate 
Clostridium perfringens 8 low 
Yersinia enterocolitica; Y. pseudotuberculosis 10 low 
Dermanyssus gallinae 9 low 
Plasmodium spp. 8 low 
Toxoplasma gondii 8 low 
Suttonella ornithicola 2 low 
Leucocytozoon spp. 7 low 
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Annexe 31 

Etape d’aggrégation des résultats des critères A1 et A2 permettant l’appréciation de l’émission des dangers par les oiseaux sauvages 
pour chaque couple « danger biologique/ordre d’oiseaux sauvages » 

(voir le texte du manuscript pour la définition détaillée des niveaux ; 
les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés au critère considéré ; 

la méthode utilisée pour déterminer le niveau de risque d’émission est présentée dans le texte du manuscript) 

Critère A1 « interaction des dangers biologiques avec les oiseaux sauvages et besoin de connaissances » 

Critère A2 
« distribution spatio-

temporelle des oiseaux 
sauvages en Europe » 

Appréciation de 
l’émission 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Niveau 

Niveau pour l’ordre 
d’oiseaux sauvages 

correspondant 
Niveau de risque 

Chlamydia psittaci Passeriformes suspected strong very wide high 
Trichomonas gallinae Accipitriformes suspected strong wide high 
Trichomonas gallinae Falconiformes suspected strong wide high 

Usutu virus Passeriformes suspected strong very wide high 
ESBL/ESBL-carba antibiotic resistant bacteria Anseriformes suspected strong wide high 
ESBL/ESBL-carba antibiotic resistant bacteria Charadriiformes suspected strong very wide high 

Mycobacterium avium paratuberculosis Charadriiformes suspected strong very wide high 
Pasteurella multocida Suliformes suspected strong limited moderate 
Salmonella enterica Ciconiiformes suspected strong moderate moderate 

Suttonella ornithicola Passeriformes suspected strong very wide high 
Giardia intestinalis; G. lamblia Anseriformes suspected strong wide high 
Giardia intestinalis; G. lamblia Charadriiformes suspected strong very wide high 

Toxoplasma gondii Strigiformes suspected strong wide high 
Avian circovirus Charadriiformes suspected strong very wide high 

Mycoplasma gallisepticum; M. synoviae Passeriformes suspected strong to confirmed strong very wide high 
Plasmodium spp. Passeriformes suspected strong to confirmed strong very wide high 

Avian Influenza virus Low pathogenic Charadriiformes suspected strong to confirmed strong very wide high 
Pasteurella multocida Charadriiformes suspected strong to confirmed strong very wide high 
Pasteurella multocida Gruiformes suspected strong to confirmed strong limited to moderate moderate to low 
Salmonella enterica Suliformes suspected strong to confirmed strong limited moderate to low 
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Trichomonas gallinae Strigiformes suspected strong to confirmed strong wide high to moderate 
Bagaza virus Galliformes suspected strong to confirmed strong wide to moderate moderate to high 

Metapneumovirus Galliformes suspected strong to confirmed strong wide to moderate moderate to high 
Sindbis virus Passeriformes suspected strong to confirmed strong very wide high 
Avipoxvirus Columbiformes suspected strong to suspected weak wide high to moderate 
Avipoxvirus Falconiformes suspected strong to suspected weak wide high to moderate 
Avipoxvirus Galliformes suspected strong to suspected weak wide to moderate high to low 

West Nile virus Accipitriformes suspected strong to suspected weak wide high to moderate 
West Nile virus Strigiformes suspected strong to suspected weak wide high to moderate 

Chlamydia psittaci Procellariformes suspected strong to suspected weak limited to moderate moderate to low 
Erysipelothrix rhusiopathiae Galliformes suspected strong to suspected weak wide to moderate high to low 
Erysipelothrix rhusiopathiae Pelecaniformes suspected strong to suspected weak limited to moderate moderate to low 

Escherichia coli verotoxinogen Charadriiformes suspected strong to suspected weak very wide high to moderate 
Escherichia coli verotoxinogen Columbiformes suspected strong to suspected weak wide high to moderate 

Mycobacterium avium Gruiformes suspected strong to suspected weak limited to moderate moderate to low 
Toxoplasma gondii Anseriformes suspected strong to suspected weak wide high to moderate 
Avian circovirus Passeriformes suspected strong to suspected weak very wide high to moderate 

Infectious bursal disease virus Galliformes suspected strong to suspected weak wide to moderate high to low 
West Nile virus Podicipediformes suspected strong to suspected weak moderate moderate to low 

Pasteurella multocida Anseriformes confirmed strong to suspected strong wide moderate to high 
Salmonella enterica Passeriformes confirmed strong to suspected strong very wide high 
Anatid herpesvirus 1 Anseriformes confirmed strong to suspected strong wide moderate to high 

Avian circovirus Psittaciformes confirmed strong to suspected strong limited low to moderate 
Avipoxvirus Passeriformes confirmed strong to suspected strong very wide high 

Duck virus hepatitis Anseriformes confirmed strong to suspected strong wide moderate to high 
West Nile virus Passeriformes confirmed strong to suspected strong very wide high 

Borrelia burgdorferi sensu lato Passeriformes confirmed strong very wide high 
Chlamydia psittaci Columbiformes confirmed strong wide moderate 
Chlamydia psittaci Psittaciformes confirmed strong limited low 

Clostridium botulinum Anseriformes confirmed strong wide moderate 
Mycobacterium avium Anseriformes confirmed strong wide moderate 

Mycoplasma gallisepticum; M. synoviae Galliformes confirmed strong wide to moderate moderate 
Salmonella enterica Anseriformes confirmed strong wide moderate 

Trichomonas gallinae Columbiformes confirmed strong wide moderate 
Trichomonas gallinae Passeriformes confirmed strong very wide high 
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Avian Influenza virus Low pathogenic Anseriformes confirmed strong wide moderate 
Avian paramyxovirus 1 Anseriformes confirmed strong wide moderate 
Avian paramyxovirus 1 Columbiformes confirmed strong wide moderate 

Chlamydia psittaci Galliformes confirmed strong wide to moderate moderate 
Clostridium botulinum Charadriiformes confirmed strong very wide high 
Salmonella enterica Charadriiformes confirmed strong very wide high 

Avian circovirus Columbiformes confirmed strong wide moderate 
Louping Ill virus Galliformes confirmed strong wide to moderate moderate 

Campylobacter coli; C. jejuni Galliformes confirmed strong to suspected weak wide to moderate moderate to low 
Campylobacter coli; C. jejuni Passeriformes confirmed strong to suspected weak very wide high to moderate 

Dermanyssus gallinae Galliformes confirmed strong to suspected weak wide to moderate moderate to low 
West Nile virus Charadriiformes confirmed strong to suspected weak very wide high to moderate 

Clostridium botulinum Podicipediformes confirmed strong to suspected weak moderate moderate to low 
Escherichia coli verotoxinogen Passeriformes confirmed strong to suspected weak very wide high to moderate 

Mycobacterium avium paratuberculosis Passeriformes confirmed strong to suspected weak very wide high to moderate 
Salmonella enterica Columbiformes confirmed strong to suspected weak wide moderate 

Avian Influenza virus Highly pathogenic Accipitriformes confirmed strong to suspected weak wide moderate 
Avian Influenza virus Highly pathogenic Strigiformes confirmed strong to suspected weak wide moderate 
Crimean-congo haemorragic fever virus Galliformes confirmed strong to suspected weak wide to moderate moderate to low 
Avian Influenza virus Highly pathogenic Anseriformes confirmed strong to confirmed weak wide moderate to low 

Mycobacterium avium Passeriformes suspected weak to suspected strong very wide moderate to high 
Leucocytozoon spp. Columbiformes suspected weak to suspected strong wide moderate to high 
Toxoplasma gondii Passeriformes suspected weak to suspected strong very wide moderate to high 

Campylobacter coli; C. jejuni Anseriformes suspected weak to confirmed strong wide moderate 
Clostridium perfringens Anseriformes suspected weak to confirmed strong wide moderate 
Mycobacterium avium Galliformes suspected weak to confirmed strong wide to moderate moderate to low 

Yersinia enterocolitica; Y. pseudotuberculosis Anseriformes suspected weak to confirmed strong wide moderate 
Infectious bronchitis virus Galliformes suspected weak to confirmed strong wide to moderate moderate to low 

West Nile virus Falconiformes suspected weak to confirmed strong wide moderate 
Clostridium botulinum Gaviiformes suspected weak to confirmed strong limited low 

Vibrio cholera Anseriformes suspected weak to confirmed strong wide moderate 
Vibrio cholera Charadriiformes suspected weak to confirmed strong very wide high to moderate 

Yersinia enterocolitica; Y. pseudotuberculosis Passeriformes suspected weak to confirmed strong very wide high to moderate 
Dermanyssus gallinae Passeriformes suspected weak to confirmed strong very wide high to moderate 

Avian circovirus Anseriformes suspected weak to confirmed strong wide moderate 
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Gallid herpesvirus 1 Galliformes suspected weak to confirmed strong wide to moderate moderate to low 
Campylobacter coli; C. jejuni Charadriiformes suspected weak very wide moderate 

Mycobacterium avium Columbiformes suspected weak wide moderate 
Usutu virus Strigiformes suspected weak wide moderate 

West Nile virus Galliformes suspected weak wide to moderate moderate to low 
Clostridium perfringens Charadriiformes suspected weak very wide moderate 

Coxiella burnetii Columbiformes suspected weak wide moderate 
Coxiella burnetii Galliformes suspected weak wide to moderate moderate to low 
Coxiella burnetii Passeriformes suspected weak very wide moderate 

Erysipelothrix rhusiopathiae Accipitriformes suspected weak wide moderate 
Erysipelothrix rhusiopathiae Anseriformes suspected weak wide moderate 
Erysipelothrix rhusiopathiae Charadriiformes suspected weak very wide moderate 
Erysipelothrix rhusiopathiae Passeriformes suspected weak very wide moderate 

Yersinia enterocolitica; Y. pseudotuberculosis Charadriiformes suspected weak very wide moderate 
Yersinia enterocolitica; Y. pseudotuberculosis Columbiformes suspected weak wide moderate 
Yersinia enterocolitica; Y. pseudotuberculosis Galliformes suspected weak wide to moderate moderate to low 
Yersinia enterocolitica; Y. pseudotuberculosis Piciformes suspected weak wide to moderate moderate to low 

Babesia spp. Passeriformes suspected weak very wide moderate 
Toxoplasma gondii Charadriiformes suspected weak very wide moderate 

Avian paramyxovirus 1 Suliformes suspected weak limited low 
Crimean-congo haemorragic fever virus Charadriiformes suspected weak very wide moderate 
European tick-born encephalitis virus Anseriformes suspected weak wide moderate 
European tick-born encephalitis virus Charadriiformes suspected weak very wide moderate 
European tick-born encephalitis virus Passeriformes suspected weak very wide moderate 

Infectious bronchitis virus Passeriformes suspected weak very wide moderate 
Louping Ill virus Charadriiformes suspected weak very wide moderate 

Transmissible gastroenteritis virus Passeriformes suspected weak very wide moderate 
West Nile virus Pelecaniformes suspected weak limited to moderate low 

Clostridium perfringens Passeriformes suspected weak to confirmed weak very wide moderate 
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Annexe 32 

Appréciation de l’émission de dangers biologiques en fonction de l’ordre d’oiseaux porteurs 
(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 

moins un des deux critères A1 ou A2 utilisés pour l’agrégation ; 
l’identité du critère impliqué est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Niveau 

Borrelia burgdorferi sensu lato Passeriformes élevé 
Chlamydia psittaci Passeriformes élevé 

Mycoplasma gallisepticum; M. synoviae Passeriformes élevé 
Salmonella enterica Passeriformes élevé 

Plasmodium spp. Passeriformes élevé 
Trichomonas gallinae Accipitriformes élevé 
Trichomonas gallinae Falconiformes élevé 
Trichomonas gallinae Passeriformes élevé 

Avian Influenza virus Low pathogenic Charadriiformes élevé 
Avipoxvirus Passeriformes élevé 
Usutu virus Passeriformes élevé 

West Nile virus Passeriformes élevé 
Clostridium botulinum Charadriiformes élevéA1 

ESBL/ESBL-carba antibiotic resistant bacteria Anseriformes élevéA1 
ESBL/ESBL-carba antibiotic resistant bacteria Charadriiformes élevéA1 

Mycobacterium avium paratuberculosis Charadriiformes élevéA1 
Pasteurella multocida Charadriiformes élevéA1 
Salmonella enterica Charadriiformes élevéA1 

Suttonella ornithicola Passeriformes élevéA1 
Giardia intestinalis; G. lamblia Anseriformes élevéA1 
Giardia intestinalis; G. lamblia Charadriiformes élevéA1 

Toxoplasma gondii Strigiformes élevéA1 
Avian circovirus Charadriiformes élevéA1 

Sindbis virus Passeriformes élevéA1 
Campylobacter coli; C. jejuni Passeriformes élevé à modéré 

Chlamydia psittaci Anseriformes élevé à modéré 
Avipoxvirus Columbiformes élevé à modéré 
Avipoxvirus Falconiformes élevé à modéré 

West Nile virus Accipitriformes élevé à modéré 
West Nile virus Charadriiformes élevé à modéré 
West Nile virus Strigiformes élevé à modéré 

Escherichia coli verotoxinogen Charadriiformes élevé à modéréA1 
Escherichia coli verotoxinogen Columbiformes élevé à modéréA1 
Escherichia coli verotoxinogen Passeriformes élevé à modéréA1 

Mycobacterium avium paratuberculosis Passeriformes élevé à modéréA1 
Vibrio cholera Charadriiformes élevé à modéréA1 

Yersinia enterocolitica; Y. pseudotuberculosis Passeriformes élevé à modéréA1 
Dermanyssus gallinae Passeriformes élevé à modéréA1 

Toxoplasma gondii Anseriformes élevé à modéréA1 
Trichomonas gallinae Strigiformes élevé à modéréA1 

Avian circovirus Passeriformes élevé à modéréA1 
Avipoxvirus Galliformes élevé à faible 

Erysipelothrix rhusiopathiae Galliformes élevé à faibleA1 
Infectious bursal disease virus Galliformes élevé à faibleA1 

Mycobacterium avium Passeriformes modéré à élevé 
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Pasteurella multocida Anseriformes modéré à élevé 
Anatid herpesvirus 1 Anseriformes modéré à élevé 
Duck virus hepatitis Anseriformes modéré à élevé 
Leucocytozoon spp. Columbiformes modéré à élevéA1 
Toxoplasma gondii Passeriformes modéré à élevéA1 

Bagaza virus Galliformes modéré à élevéA1 
Metapneumovirus Galliformes modéré à élevéA1 

Campylobacter coli; C. jejuni Anseriformes modéré 
Campylobacter coli; C. jejuni Charadriiformes modéré 

Chlamydia psittaci Columbiformes modéré 
Clostridium botulinum Anseriformes modéré 
Clostridium perfringens Anseriformes modéré 
Mycobacterium avium Anseriformes modéré 
Mycobacterium avium Columbiformes modéré 

Mycoplasma gallisepticum; M. synoviae Galliformes modéré 
Salmonella enterica Anseriformes modéré 

Yersinia enterocolitica; Y. pseudotuberculosis Anseriformes modéré 
Trichomonas gallinae Columbiformes modéré 

Avian Influenza virus Low pathogenic Anseriformes modéré 
Avian paramyxovirus 1 Anseriformes modéré 
Avian paramyxovirus 1 Columbiformes modéré 

Usutu virus Strigiformes modéré 
West Nile virus Falconiformes modéré 

Chlamydia psittaci Galliformes modéréA1 
Clostridium perfringens Charadriiformes modéréA1 
Clostridium perfringens Passeriformes modéréA1 

Coxiella burnetii Columbiformes modéréA1 
Coxiella burnetii Passeriformes modéréA1 

Erysipelothrix rhusiopathiae Accipitriformes modéréA1 
Erysipelothrix rhusiopathiae Anseriformes modéréA1 
Erysipelothrix rhusiopathiae Charadriiformes modéréA1 
Erysipelothrix rhusiopathiae Passeriformes modéréA1 

Pasteurella multocida Suliformes modéréA1 
Salmonella enterica Ciconiiformes modéréA1 
Salmonella enterica Columbiformes modéréA1 

Vibrio cholera Anseriformes modéréA1 
Yersinia enterocolitica; Y. pseudotuberculosis Charadriiformes modéréA1 
Yersinia enterocolitica; Y. pseudotuberculosis Columbiformes modéréA1 

Babesia spp. Passeriformes modéréA1 
Toxoplasma gondii Charadriiformes modéréA1 
Avian circovirus Anseriformes modéréA1 
Avian circovirus Columbiformes modéréA1 

Avian Influenza virus Highly pathogenic Accipitriformes modéréA1 
Avian Influenza virus Highly pathogenic Strigiformes modéréA1 
Crimean-congo haemorragic fever virus Charadriiformes modéréA1 
European tick-born encephalitis virus Anseriformes modéréA1 
European tick-born encephalitis virus Charadriiformes modéréA1 
European tick-born encephalitis virus Passeriformes modéréA1 

Infectious bronchitis virus Passeriformes modéréA1 
Louping Ill virus Charadriiformes modéréA1 
Louping Ill virus Galliformes modéréA1 

Transmissible gastroenteritis virus Passeriformes modéréA1 
Campylobacter coli; C. jejuni Galliformes modéré à faible 

Mycobacterium avium Galliformes modéré à faible 



 

139 

Dermanyssus gallinae Galliformes modéré à faible 
Avian Influenza virus Highly pathogenic Anseriformes modéré à faible 

Infectious bronchitis virus Galliformes modéré à faible 
West Nile virus Galliformes modéré à faible 

Chlamydia psittaci Procellariformes modéré à faibleA1 
Clostridium botulinum Podicipediformes modéré à faibleA1 

Coxiella burnetii Galliformes modéré à faibleA1 
Erysipelothrix rhusiopathiae Pelecaniformes modéré à faibleA1 

Mycobacterium avium Gruiformes modéré à faibleA1 
Pasteurella multocida Gruiformes modéré à faibleA1 
Salmonella enterica Suliformes modéré à faibleA1 

Yersinia enterocolitica; Y. pseudotuberculosis Galliformes modéré à faibleA1 
Yersinia enterocolitica; Y. pseudotuberculosis Piciformes modéré à faibleA1 

Crimean-congo haemorragic fever virus Galliformes modéré à faibleA1 
Gallid herpesvirus 1 Galliformes modéré à faibleA1 

West Nile virus Podicipediformes modéré à faibleA1 
Avian circovirus Psittaciformes faible à modéré 

Chlamydia psittaci Psittaciformes faible 
Clostridium botulinum Gaviiformes faibleA1 
Avian paramyxovirus 1 Suliformes faibleA1 

West Nile virus Pelecaniformes faibleA1 
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Annexe 33 

Appréciation de l’exposition des animaux domestiques aux dangers biologiques en Europe à partir des 
oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des deux critères B1 ou B2 utilisés pour l’agrégation ; 

l’identité du critère impliqué est mentionnée en exposant à côté du niveau de risque)  

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau 

Anseriformes Clostridium botulinum modéré 
Charadriiformes Clostridium botulinum modéré 
Anseriformes Avian Influenza virus Low pathogenic modéré B1 

Columbiformes Avian paramyxovirus 1 modéré B1 
Podicipediformes Clostridium botulinum modéré B2 

Gaviiformes Clostridium botulinum modéré B2 
Anseriformes Mycobacterium avium modéré à faible 
Anseriformes Salmonella enterica modéré à faible 

Charadriiformes Salmonella enterica modéré à faible 
Passeriformes Mycobacterium avium modéré à faible 
Anseriformes Avian Influenza virus Highly pathogenic modéré à faible B1 

Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1 
Passeriformes Escherichia coli verotoxinogen modéré à faible B1 
Passeriformes West-Nile virus modéré à faible B1 

Charadriiformes Mycobacterium avium paratuberculosis modéré à faible B2 
Galliformes Coxiella burnetii modéré à faible B2 

Passeriformes Mycobacterium avium paratuberculosis modéré à faible B2 
Charadriiformes Escherichia coli verotoxinogen modéré à faible B1,B2 
Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 

Columbiformes Mycobacterium avium faible à modéré 
Galliformes Mycobacterium avium faible à modéré 

Passeriformes Salmonella enterica faible à modéré 
Gruiformes Mycobacterium avium faible à modéré B2 
Galliformes Infectious bronchitis virus faible à modéré B1,B2 

Ciconiiformes Salmonella enterica faible 
Columbiformes Salmonella enterica faible 
Psittaciformes Chlamydia psittaci faible 

Accipitriformes Avian Influenza virus Highly pathogenic faible B1 
Anseriformes Pasteurella multocida faible B1 
Anseriformes Anatid herpesvirus 1 faible B1 
Anseriformes Avian paramyxovirus 1 faible B1 
Anseriformes Duck virus hepatitis faible B1 

Charadriiformes Avian Influenza virus Low pathogenic faible B1 
Columbiformes Chlamydia psittaci faible B1 
Columbiformes Escherichia coli verotoxinogen faible B1 

Galliformes Chlamydia psittaci faible B1 
Galliformes Mycoplasma gallisepticum faible B1 

Passeriformes Chlamydia psittaci faible B1 
Columbiformes Coxiella burnetii faible B2 
Passeriformes Coxiella burnetii faible B2 

Suliformes Salmonella enterica faible B2 
Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis faible B1,B2 

Galliformes Yersinia enterocolitica, Y. pseudotuberculosis faible B1,B2 
Galliformes Gallid herpesvirus 1 faible B1,B2 
Galliformes Infectious bursal disease virus faible B1,B2 
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Galliformes Louping ill virus faible B1,B2 
Galliformes Mycoplasma synoviae faible B1,B2 
Galliformes West-Nile virus faible B1,B2 

Passeriformes Mycoplasma gallisepticum faible B1,B2 
Passeriformes Mycoplasma synoviae faible B1,B2 
Pelecaniformes West-Nile virus faible B1,B2 
Procellariformes Chlamydia psittaci faible B1,B2 

Strigiformes Avian Influenza virus Highly pathogenic faible B1,B2 
Suliformes Avian paramyxovirus 1 faible B1,B2 

Accipitriformes West-Nile virus faible à négligeable B1 
Charadriiformes West-Nile virus faible à négligeable B1 
Falconiformes West-Nile virus faible à négligeable B1 
Strigiformes West-Nile virus faible à négligeable B1 
Galliformes Metapneumovirus faible à négligeable B1,B2 

Passeriformes Babesia spp. faible à négligeable B1,B2 
Passeriformes Infectious bronchitis virus faible à négligeable B1,B2 

Piciformes Yersinia enterocolitica, Y. pseudotuberculosis faible à négligeable B1,B2 
Podicipediformes West-Nile virus faible à négligeable B1,B2 
Charadriiformes Pasteurella multocida négligeable à faible B1 

Gruiformes Pasteurella multocida négligeable à faible B1,B2 
Suliformes Pasteurella multocida négligeable à faible B1,B2 

Charadriiformes Louping ill virus négligeable B1,B2 
Passeriformes Transmissible gastroenteritis virus négligeable B1,B2 
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Annexe 34 

Appréciation de l’exposition de l’Homme aux dangers biologiques en Europe 
à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des deux critères B1 ou B2 utilisés pour l’agrégation ; 

l’identité du critère impliqué est mentionnée en exposant à côté du niveau de risque) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau 

Psittaciformes Chlamydia psittaci modéréB1 
Columbiformes Coxiella burnetii modéré B2 

Galliformes Coxiella burnetii modéré B2 
Anseriformes ESBL, ESBL-carba antibiotic resistant bacteria modéré B1,B2 

Charadriiformes ESBL, ESBL-carba antibiotic resistant bacteria modéré B1,B2 
Anseriformes Salmonella enterica modéré à faible 
Anseriformes Toxoplasma gondii modéré à faible B1 
Passeriformes West-Nile virus modéré à faible B1 

Columbiformes Chlamydia psittaci modéré à faible B1 
Charadriiformes Salmonella enterica modéré à faible B2 
Anseriformes Giardia intestinalis, G. lamblia modéré à faible B1,B2 

Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 
Charadriiformes Giardia intestinalis, G. lamblia modéré à faible B1,B2 

Galliformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 
Passeriformes Escherichia coli verotoxinogen modéré à faible B1,B2 
Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 
Passeriformes Usutu virus modéré à négligeable B1,B2 
Passeriformes Salmonella enterica faible à modéré 
Anseriformes Yersinia enterocolitica, Y. pseudotuberculosis faible à modéré B1 
Passeriformes Borrelia burgdorferi sensu lato faible à modéré B2 

Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis faible à modéré B1,B2 
Galliformes Crimean-congo haemorragic fever virus faible à modéré B1,B2 
Galliformes Erysipelothrix rhusiopathiae faible à modéré B1,B2 

Ciconiiformes Salmonella enterica faible 
Columbiformes Salmonella enterica faible 
Accipitriformes Avian Influenza virus Highly pathogenic faible B1 
Accipitriformes West-Nile virus faible B1 
Anseriformes Campylobacter jejuni, C. coli faible B1 
Anseriformes Erysipelothrix rhusiopathiae faible B1 
Anseriformes Avian Influenza virus Highly pathogenic faible B1 

Charadriiformes West-Nile virus faible B1 
Columbiformes Escherichia coli verotoxinogen faible B1 
Falconiformes West-Nile virus faible B1 
Galliformes Campylobacter jejuni, C. coli faible B1 
Galliformes Chlamydia psittaci faible B1 

Passeriformes Campylobacter jejuni, C. coli faible B1 
Passeriformes Chlamydia psittaci faible B1 
Passeriformes Coxiella burnetii faible B2 

Charadriiformes Escherichia coli verotoxinogen faible B1,B2 
Charadriiformes Toxoplasma gondii faible B1,B2 
Charadriiformes Crimean-congo haemorragic fever virus faible B1,B2 
Passeriformes Toxoplasma gondii faible B1,B2 

Piciformes Yersinia enterocolitica, Y. pseudotuberculosis faible B1,B2 
Procellariformes Chlamydia psittaci faible B1,B2 

Strigiformes Toxoplasma gondii faible B1,B2 
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Strigiformes Avian Influenza virus Highly pathogenic faible B1,B2 
Strigiformes Usutu virus faible B1,B2 
Suliformes Salmonella enterica faible B2 

Anseriformes Vibrio cholera faible à négligeable B1 
Galliformes West-Nile virus faible à négligeable B1 
Strigiformes West-Nile virus faible à négligeable B1 

Accipitriformes Erysipelothrix rhusiopathiae faible à négligeable B1,B2 
Anseriformes European tick-born encephalitis virus faible à négligeable B1,B2 

Charadriiformes Campylobacter jejuni, C. coli faible à négligeable B1,B2 
Charadriiformes Erysipelothrix rhusiopathiae faible à négligeable B1,B2 
Charadriiformes Vibrio cholera faible à négligeable B1,B2 
Passeriformes Erysipelothrix rhusiopathiae faible à négligeable B1,B2 
Passeriformes European tick-born encephalitis virus faible à négligeable B1,B2 
Pelecaniformes Erysipelothrix rhusiopathiae faible à négligeable B1,B2 
Pelecaniformes West-Nile virus faible à négligeable B1,B2 

Podicipediformes West-Nile virus faible à négligeable B1,B2 
Passeriformes Sindbis virus indéterminé B1,B2 
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Annexe 35 

Appréciation de l’exposition des animaux sauvages aux dangers biologiques en Europe 
à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des deux critères B1 ou B2 utilisés pour l’agrégation ; 

l’identité du critère impliqué est mentionnée en exposant à côté du niveau de risque) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau 

Charadriiformes Clostridium botulinum élevé à modéré 
Gaviiformes Clostridium botulinum élevé à modéré B2 
Anseriformes Clostridium botulinum modéré à élevé 
Anseriformes Clostridium perfringens modéré B1 
Anseriformes Avian Influenza virus Highly pathogenic modéré B1 

Charadriiformes Clostridium perfringens modéré B1 
Columbiformes Chlamydia psittaci modéré B1 
Columbiformes Avian paramyxovirus 1 modéré B1 
Columbiformes Avipoxvirus modéré B1 
Passeriformes Avipoxvirus modéré B1 
Passeriformes Usutu virus modéré B1 
Passeriformes West-Nile virus modéréB1 
Psittaciformes Chlamydia psittaci modéré B1 

Podicipediformes Clostridium botulinum modéré B2 
Charadriiformes Toxoplasma gondii modéré B1,B2 

Galliformes Avipoxvirus modéré B1,B2 
Passeriformes Clostridium perfringens modéré B1,B2 
Passeriformes Toxoplasma gondii modéré B1,B2 
Anseriformes Salmonella enterica modéré à faible 

Charadriiformes Salmonella enterica modéré à faible 
Columbiformes Salmonella enterica modéré à faible 
Passeriformes Salmonella enterica modéré à faible 
Galliformes Chlamydia psittaci modéré à faible B1 

Charadriiformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 
Columbiformes Yersinia enterocolitica, Y. pseudotuberculosis modéré à faible B1,B2 
Columbiformes Leucocytozoon spp. modéré à faible B1,B2 
Falconiformes Avipoxvirus modéré à faible B1,B2 
Passeriformes Plasmodium spp. modéré à faible B1,B2 
Galliformes Dermanyssus gallinae modéré à négligeable B1,B2 

Falconiformes West-Nile virus faible à modéré B1 
Columbiformes Avian circovirus faible à modéré B1,B2 
Passeriformes Yersinia enterocolitica, Y. pseudotuberculosis faible à modéré B1,B2 
Psittaciformes Avian circovirus faible à modéré B1,B2 

Suliformes Avian paramyxovirus 1 faible à modéré B1,B2 
Ciconiiformes Salmonella enterica faible 

Accipitriformes Avian Influenza virus Highly pathogenic faible B1 
Accipitriformes West-Nile virus faible B1 
Anseriformes Pasteurella multocida faible B1 
Anseriformes Avian paramyxovirus 1 faible B1 

Charadriiformes West-Nile virus faible B1 
Columbiformes Trichomonas gallinae faible B1 
Falconiformes Trichomonas gallinae faible B1 
Galliformes Mycoplasma gallisepticum faible B1 

Passeriformes Chlamydia psittaci faible B1 
Passeriformes Trichomonas gallinae faible B1 
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Suliformes Salmonella enterica faible B2 
Galliformes Yersinia enterocolitica, Y. pseudotuberculosis faible B1,B2 

Passeriformes Mycoplasma gallisepticum faible B1,B2 
Passeriformes Suttonella ornithicola faible B1,B2 
Passeriformes Dermanyssus gallinae faible B1,B2 
Passeriformes Avian circovirus faible B1,B2 
Pelecaniformes West-Nile virus faible B1,B2 

Piciformes Yersinia enterocolitica, Y. pseudotuberculosis faible B1,B2 
Podicipediformes West-Nile virus faible B1,B2 
Procellariformes Chlamydia psittaci faible B1,B2 

Strigiformes Toxoplasma gondii faible B1,B2 
Strigiformes Avian Influenza virus Highly pathogenic faible B1,B2 
Strigiformes Usutu virus faible B1,B2 
Strigiformes West-Nile virus faible B1,B2 

Accipitriformes Trichomonas gallinae faible à négligeable B1 
Charadriiformes Pasteurella multocida faible à négligeable B1 

Galliformes West-Nile virus faible à négligeable B1 
Anseriformes Avian circovirus faible à négligeable B1,B2 

Charadriiformes Avian circovirus faible à négligeable B1,B2 
Gruiformes Pasteurella multocida faible à négligeable B1,B2 
Galliformes Louping ill virus négligeable à faible B1,B2 
Suliformes Pasteurella multocida négligeable à faible B1,B2 

Charadriiformes Louping ill virus négligeable B1,B2 
Strigiformes Trichomonas gallinae négligeable B1,B2 
Galliformes Bagaza virus indéterminé B1,B2 
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Annexe 36 

Appréciation de la probabilité de survenue des dangers pour les animaux domestiques en Europe 
à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères utilisés pour les agrégations précédentes ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Niveau 

Clostridium botulinum Charadriiformes élevé A1 

Salmonella enterica Charadriiformes élevé à modéré A1 

West-Nile virus Passeriformes élevé à modéré B1 

Mycobacterium avium paratuberculosis Charadriiformes élevé à modéré A1,B2 

Mycobacterium avium Passeriformes modéré à élevé 

Salmonella enterica Passeriformes modéré à élevé 

Escherichia coli verotoxinogen Passeriformes modéré à élevé A1,B1 

Mycobacterium avium paratuberculosis Passeriformes modéré à élevé A1,B2 

Escherichia coli verotoxinogen Charadriiformes modéré à élevé A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Passeriformes modéré à élevé A1,B1,B2 

Clostridium botulinum Anseriformes modéré 

Mycobacterium avium Anseriformes modéré 

Mycobacterium avium Columbiformes modéré 

Salmonella enterica Anseriformes modéré 

Salmonella enterica Ciconiiformes modéré A1 

Salmonella enterica Columbiformes modéré A1 

Chlamydia psittaci Columbiformes modéré B1 

Chlamydia psittaci Passeriformes modéré B1 

Mycoplasma gallisepticum Galliformes modéré B1 

Pasteurella multocida Anseriformes modéré B1 

Anatid herpesvirus 1 Anseriformes modéré B1 

Avian Influenza virus Low pathogenic Anseriformes modéré B1 

Avian Influenza virus Low pathogenic Charadriiformes modéré B1 

Avian paramyxovirus 1 Anseriformes modéré B1 

Avian paramyxovirus 1 Columbiformes modéré B1 

Duck virus hepatitis Anseriformes modéré B1 

Chlamydia psittaci Galliformes modéré A1,B1 

Escherichia coli verotoxinogen Columbiformes modéré A1,B1 

Pasteurella multocida Charadriiformes modéré A1,B1 

Yersinia enterocolitica, Y. pseudotuberculosis Columbiformes modéré A1,B1 

Avian Influenza virus Highly pathogenic Accipitriformes modéré A1,B1 

Clostridium botulinum Gaviiformes modéré A1,B2 

Clostridium botulinum Podicipediformes modéré A1,B2 

Coxiella burnetii Columbiformes modéré A1,B2 

Coxiella burnetii Passeriformes modéré A1,B2 

Mycoplasma gallisepticum Passeriformes modéré B1,B2 

Mycoplasma synoviae Galliformes modéré B1,B2 

Mycoplasma synoviae Passeriformes modéré B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Charadriiformes modéré A1,B1,B2 

Avian Influenza virus Highly pathogenic Strigiformes modéré A1,B1,B2 
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Louping ill virus Galliformes modéré A1,B1,B2 

Mycobacterium avium Galliformes modéré à faible 

Avian Influenza virus Highly pathogenic Anseriformes modéré à faible B1 

West-Nile virus Accipitriformes modéré à faible B1 

West-Nile virus Charadriiformes modéré à faible B1 

West-Nile virus Falconiformes modéré à faible B1 

West-Nile virus Strigiformes modéré à faible B1 

Coxiella burnetii Galliformes modéré à faible A1,B2 

Mycobacterium avium Gruiformes modéré à faible A1,B2 

Salmonella enterica Suliformes modéré à faible A1,B2 

Infectious bronchitis virus Galliformes modéré à faible B1,B2 

West-Nile virus Galliformes modéré à faible B1,B2 

Chlamydia psittaci Procellariformes modéré à faible A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Galliformes modéré à faible A1,B1,B2 

Babesia spp. Passeriformes modéré à faible A1,B1,B2 

Gallid herpesvirus 1 Galliformes modéré à faible A1,B1,B2 

Infectious bronchitis virus Passeriformes modéré à faible A1,B1,B2 

Infectious bursal disease virus Galliformes modéré à faible A1,B1,B2 

Metapneumovirus Galliformes modéré à faible A1,B1,B2 

Pasteurella multocida Gruiformes faible à modéré A1,B1,B2 

Pasteurella multocida Suliformes faible à modéré A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Piciformes faible à modéré A1,B1,B2 

West-Nile virus Podicipediformes faible à modéré A1,B1,B2 

Chlamydia psittaci Psittaciformes faible 

Avian paramyxovirus 1 Suliformes faible A1,B1,B2 

Louping ill virus Charadriiformes faible A1,B1,B2 

Transmissible gastroenteritis virus Passeriformes faible A1,B1,B2 

West-Nile virus Pelecaniformes faible A1,B1,B2 
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Annexe 37 

Appréciation de la probabilité de survenue des dangers pour l’Homme en Europe 
à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères utilisés pour les agrégations précédentes ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Niveau 

ESBL, ESBL-carba antibiotic resistant bacteria Anseriformes élevé A1,B1,B2 

ESBL, ESBL-carba antibiotic resistant bacteria Charadriiformes élevé A1,B1,B2 

West-Nile virus Passeriformes élevé à modéré B1 

Salmonella enterica Charadriiformes élevé à modéré A1,B2 

Giardia intestinalis, G. lamblia Anseriformes élevé à modéré A1,B1,B2 

Giardia intestinalis, G. lamblia Charadriiformes élevé à modéré A1,B1,B2 

Erysipelothrix rhusiopathiae Galliformes élevé à faible A1,B1,B2 

Salmonella enterica Passeriformes modéré à élevé 

Borrelia burgdorferi sensu lato Passeriformes modéré à élevé B2 

Toxoplasma gondii Anseriformes modéré à élevé A1,B1 

Usutu virus Passeriformes modéré à élevé B1,B2 

Escherichia coli verotoxinogen Passeriformes modéré à élevé A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Passeriformes modéré à élevé A1,B1,B2 

Salmonella enterica Anseriformes modéré 

Salmonella enterica Ciconiiformes modéré A1 

Salmonella enterica Columbiformes modéré A1 

Campylobacter jejuni, C. coli Anseriformes modéré B1 

Campylobacter jejuni, C. coli Passeriformes modéré B1 

Chlamydia psittaci Columbiformes modéré B1 

Chlamydia psittaci Passeriformes modéré B1 

Chlamydia psittaci Psittaciformes modéré B1 

Yersinia enterocolitica, Y. pseudotuberculosis Anseriformes modéré B1 

West-Nile virus Accipitriformes modéré B1 

West-Nile virus Charadriiformes modéré B1 

West-Nile virus Falconiformes modéré B1 

Chlamydia psittaci Galliformes modéré A1,B1 

Erysipelothrix rhusiopathiae Anseriformes modéré A1,B1 

Escherichia coli verotoxinogen Columbiformes modéré A1,B1 

Avian Influenza virus Highly pathogenic Accipitriformes modéré A1,B1 

Coxiella burnetii Columbiformes modéré A1,B2 

Coxiella burnetii Galliformes modéré A1,B2 

Coxiella burnetii Passeriformes modéré A1,B2 

Usutu virus Strigiformes modéré B1,B2 

Escherichia coli verotoxinogen Charadriiformes modéré A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Charadriiformes modéré A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Columbiformes modéré A1,B1,B2 

Toxoplasma gondii Charadriiformes modéré A1,B1,B2 

Toxoplasma gondii Passeriformes modéré A1,B1,B2 

Toxoplasma gondii Strigiformes modéré A1,B1,B2 
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Crimean-congo haemorragic fever virus Charadriiformes modéré A1,B1,B2 

Avian Influenza virus Highly pathogenic Strigiformes modéré A1,B1,B2 

Campylobacter jejuni, C. coli Galliformes modéré à faible B1 

Avian Influenza virus Highly pathogenic Anseriformes modéré à faible B1 

West-Nile virus Strigiformes modéré à faible B1 

Vibrio cholera Anseriformes modéré à faible A1,B1 

Salmonella enterica Suliformes modéré à faible A1,B2 

Campylobacter jejuni, C. coli Charadriiformes modéré à faible B1,B2 

Chlamydia psittaci Procellariformes modéré à faible A1,B1,B2 

Erysipelothrix rhusiopathiae Accipitriformes modéré à faible A1,B1,B2 

Erysipelothrix rhusiopathiae Charadriiformes modéré à faible A1,B1,B2 

Erysipelothrix rhusiopathiae Passeriformes modéré à faible A1,B1,B2 

Vibrio cholera Charadriiformes modéré à faible A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Galliformes modéré à faible A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Piciformes modéré à faible A1,B1,B2 

Crimean-congo haemorragic fever virus Galliformes modéré à faible A1,B1,B2 

European tick-born encephalitis virus Anseriformes modéré à faible A1,B1,B2 

European tick-born encephalitis virus Passeriformes modéré à faible A1,B1,B2 

West-Nile virus Galliformes faible à modéré B1 

Erysipelothrix rhusiopathiae Pelecaniformes faible à modéré A1,B1,B2 

West-Nile virus Podicipediformes faible à modéré A1,B1,B2 

West-Nile virus Pelecaniformes faible A1,B1,B2 

Sindbis virus Passeriformes indéterminé A1,B1,B2 
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Annexe 38 

Appréciation de la probabilité de survenue des dangers pour les animaux sauvages en Europe 
à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères utilisés pour les agrégations précédentes ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques 
Ordres d’oiseaux 

sauvages 
Niveau 

Clostridium botulinum Charadriiformes élevé A1 

Avipoxvirus Passeriformes élevé B1 

Usutu virus Passeriformes élevé B1 

West-Nile virus Passeriformes élevé B1 

Salmonella enterica Passeriformes élevé à modéré 

Salmonella enterica Charadriiformes élevé à modéré A1 

Avipoxvirus Columbiformes élevé à modéré B1 

Plasmodium spp. Passeriformes élevé à modéré B1,B2 

Avipoxvirus Galliformes élevé à modéré B1,B2 

Clostridium botulinum Anseriformes modéré à élevé 

Avipoxvirus Falconiformes modéré à élevé B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Passeriformes modéré à élevé A1,B1,B2 

Leucocytozoon spp. Columbiformes modéré à élevé A1,B1,B2 

Toxoplasma gondii Passeriformes modéré à élevé A1,B1,B2 

Salmonella enterica Anseriformes modéré 

Salmonella enterica Ciconiiformes modéré A1 

Salmonella enterica Columbiformes modéré A1 

Chlamydia psittaci Columbiformes modéré B1 

Chlamydia psittaci Passeriformes modéré B1 

Chlamydia psittaci Psittaciformes modéré B1 

Clostridium perfringens Anseriformes modéré B1 

Mycoplasma gallisepticum Galliformes modéré B1 

Pasteurella multocida Anseriformes modéré B1 

Trichomonas gallinae Accipitriformes modéré B1 

Trichomonas gallinae Columbiformes modéré B1 

Trichomonas gallinae Falconiformes modéré B1 

Trichomonas gallinae Passeriformes modéré B1 

Avian Influenza virus Highly pathogenic Anseriformes modéré B1 

Avian paramyxovirus 1 Anseriformes modéré B1 

Avian paramyxovirus 1 Columbiformes modéré B1 

West-Nile virus Accipitriformes modéré B1 

West-Nile virus Charadriiformes modéré B1 

West-Nile virus Falconiformes modéré B1 

Chlamydia psittaci Galliformes modéré A1,B1 

Clostridium perfringens Charadriiformes modéré A1,B1 

Pasteurella multocida Charadriiformes modéré A1,B1 

Avian Influenza virus Highly pathogenic Accipitriformes modéré A1,B1 

Clostridium botulinum Gaviiformes modéré A1,B2 

Clostridium botulinum Podicipediformes modéré A1,B2 

Mycoplasma gallisepticum Passeriformes modéré B1,B2 
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Usutu virus Strigiformes modéré B1,B2 

West-Nile virus Strigiformes modéré B1,B2 

Clostridium perfringens Passeriformes modéré A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Charadriiformes modéré A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Columbiformes modéré A1,B1,B2 

Suttonella ornithicola Passeriformes modéré A1,B1,B2 

Dermanyssus gallinae Passeriformes modéré A1,B1,B2 

Toxoplasma gondii Charadriiformes modéré A1,B1,B2 

Toxoplasma gondii Strigiformes modéré A1,B1,B2 

Avian circovirus Charadriiformes modéré A1,B1,B2 

Avian circovirus Columbiformes modéré A1,B1,B2 

Avian circovirus Passeriformes modéré A1,B1,B2 

Avian Influenza virus Highly pathogenic Strigiformes modéré A1,B1,B2 

Salmonella enterica Suliformes modéré à faible A1,B2 

Avian circovirus Psittaciformes modéré à faible B1,B2 

Chlamydia psittaci Procellariformes modéré à faible A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Galliformes modéré à faible A1,B1,B2 

Yersinia enterocolitica, Y. pseudotuberculosis Piciformes modéré à faible A1,B1,B2 

Trichomonas gallinae Strigiformes modéré à faible A1,B1,B2 

Avian circovirus Anseriformes modéré à faible A1,B1,B2 

West-Nile virus Podicipediformes modéré à faible A1,B1,B2 

West-Nile virus Galliformes faible à modéré B1 

Dermanyssus gallinae Galliformes faible à modéré B1,B2 

Pasteurella multocida Gruiformes faible à modéré A1,B1,B2 

Pasteurella multocida Suliformes faible à modéré A1,B1,B2 

Avian paramyxovirus 1 Suliformes faible à modéré A1,B1,B2 

Louping ill virus Galliformes faible à modéré A1,B1,B2 

Louping ill virus Charadriiformes faible A1,B1,B2 

West-Nile virus Pelecaniformes faible A1,B1,B2 

Bagaza virus Galliformes indéterminé A1,B1,B2 
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Annexe 39 

Appréciation des conséquences pour les animaux domestiques en Europe 
d’une exposition aux dangers à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères C1 ou C2 utilisés pour l’agrégation ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques Niveau 

Coxiella burnetii élevé à modéré 
Mycobacterium avium paratuberculosis élevé à modéré 

Salmonella enterica élevé à modéré 
Escherichia coli verotoxinogen élevé à faible 

Chlamydia psittaci modéré 
Mycoplasma gallisepticum modéré 

Pasteurella multocida modéré 
Avian Influenza virus Highly pathogenic modéré 

Avian paramyxovirus 1 modéré 
Infectious bronchitis virus modéré 

Mycoplasma synoviae modéré C1,C2 

Clostridium botulinum modéré à faible 
West-Nile virus modéré à faible 

Mycobacterium avium faible à modéré 
Yersinia enterocolitica; Y. pseudotuberculosis faible à modéré 

Babesia spp. faible à modéré 
Infectious bursal disease virus faible à modéré 

Avian Influenza virus Low pathogenic faible à modéré 
Gallid herpesvirus 1 faible 
Metapneumovirus faible C1 

Anatid herpesvirus 1 faible C1,C2 
Duck virus hepatitis faible C1,C2 

Transmissible gastroenteritis virus faible C1,C2 
Louping Ill virus faible à négligeable C1,C2 
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Annexe 40 

Appréciation des conséquences pour l’Homme en Europe 
d’une exposition aux dangers à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères C1 ou C2 utilisés pour l’agrégation ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques Niveau 

Salmonella enterica élevé 
Campylobacter coli; C. jejuni élevé à modéré 

Escherichia coli verotoxinogen élevé à modéré 
ESBL/ESBL-carba antibiotic resistant bacteria modéré à élevé 

West-Nile virus modéré à élevé 
Coxiella burnetii modéré 

Yersinia enterocolitica; Y. pseudotuberculosis modéré 
Toxoplasma gondii modéré 

Crimean-congo haemorragic fever virus modéré 
European tick-born encephalitis virus modéré 

Usutu virus modéré C1,C2 
Borrelia burgdorferi sensu lato modéré à faible 

Avian Influenza virus Highly pathogenic modéré à faible 
Giardia intestinalis; G. lamblia faible à modéré 

Vibrio cholera faible 
Chlamydia psittaci faible à négligeable 

Erysipelothrix rhusiopathiae faible à négligeable 
Sindbis virus faible à négligeable C1,C2 
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Annexe 41 

Appréciation des conséquences pour les animaux sauvages en Europe Europe 
d’une exposition aux dangers à partir des oiseaux sauvages 

(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 
moins un des critères C1 ou C2 utilisés pour l’agrégation ; 

l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Dangers biologiques Niveau 

Trichomonas gallinae élevé à modéré 
Clostridium botulinum modéré à élevé 

West-Nile virus modéré à élevé 
Salmonella enterica modéré 

Pasteurella multocida modéré 
Avian paramyxovirus 1 modéré 

Usutu virus modéré 
Bagaza virus modéré C1 
Avipoxvirus modéré à faible 

Dermanyssus gallinae modéré à faible C1 
Avian influenza virus Highly pathogenic faible à modéré 

Mycoplasma gallisepticum faible à modéré C1 
Avian circovirus faible à modéré C1,C2 

Chlamydia psittaci faible 
Clostridium perfringens faible C1 

Yersinia enterocolitica; Y. pseudotuberculosis faible C1 
Plasmodium spp. faible C1 

Toxoplasma gondii faible C1 
Leucocytozoon spp. faible C1,C2 

Louping Ill virus faible C1,C2 
Suttonella ornithicola faible à négligeable C1,C2 

 



 

155 

Annexe 42 

Risques estimés pour les animaux domestiques associés aux dangers biologiques 
par ordre d’oiseaux sauvages et par niveau décroissant et niveau de critère A1 « interaction des 
dangers biologiques avec les oiseaux sauvages et besoin de connaissances » pour chaque couple 

« danger biologique/ordre d’oiseaux sauvages » 
(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 

moins un des critères utilisés pour les agrégations précédentes ; 
l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Ordres d'oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Accipitriformes 
Virus Influenza A hautement 

pathogène modéré A1,B1 
confirmed strong to 

suspected weak 

 
Virus West-Nile modéré à faible B1 

suspected strong to 
suspected weak 

Anseriformes Salmonella enterica élevé à modéré confirmed strong 

 
Clostridium botulinum modéré confirmed strong 

 
Mycobacterium avium modéré confirmed strong 

 
Pasteurella multocida modéré B1 

confirmed strong to 
suspected strong 

 
Anatid herpesvirus 1 modéré B1,C1,C2 

confirmed strong to 
suspected strong 

 
Virus Influenza A hautement 

pathogène modéré B1 
confirmed strong to 

confirmed weak 

 
Virus Influenza A faiblement 

pathogène modéré B1 confirmed strong 

 
Paramyxovirus aviaire type 1 modéré B1 confirmed strong 

 
Duck virus hepatitis modéré B1,C1,C2 

confirmed strong to 
suspected strong 

Charadriiformes Clostridium botulinum élevé à modéré A1 confirmed strong 

 
Escherichia coli vérotoxinogènes élevé à modéré A1,B1,B2 

suspected strong to 
suspected weak 

 
Mycobacterium avium 

paratuberculosis 
élevé à modéré A1,B2 suspected strong 

 
Salmonella enterica élevé à modéré A1 confirmed strong 

 
Pasteurella multocida modéré A1,B1 

suspected strong to 
confirmed strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2 suspected weak 

 
Virus Influenza A faiblement 

pathogène modéré B1 
suspected strong to 
confirmed strong 

 
Virus West-Nile modéré à faible B1 

confirmed strong to 
suspected weak 

 
Louping Ill virus faible A1,B1,B2,C1,C2 suspected weak 

Ciconiiformes Salmonella enterica élevé à modéré A1 suspected strong 

Columbiformes Coxiella burnetii élevé à modéré A1,B2 suspected weak 

 
Salmonella enterica élevé à modéré A1 

confirmed strong to 
suspected weak 
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Annexe 42 (suite) 

Ordres d'oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Columbiformes 
(suite) 

Escherichia coli vérotoxinogènes modéré à élevé A1,B1 
suspected strong to 

suspected weak 

 
Chlamydia psittaci modéré B1 confirmed strong 

 
Mycobacterium avium modéré suspected weak 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1 suspected weak 

 
Paramyxovirus aviaire type 1 modéré B1 confirmed strong 

Falconiformes Virus West-Nile modéré à faible B1 
suspected weak to 
confirmed strong 

Galliformes Coxiella burnetii modéré à élevé A1,B2 suspected weak 

 
Chlamydia psittaci modéré A1,B1 confirmed strong 

 
Mycoplasma gallisepticum modéré B1 confirmed strong 

 
Mycoplasma synoviae modéré B1,B2,C1,C2 confirmed strong 

 
Virus de la Bronchite Infectieuse 

Aviaire 
modéré B1,B2 

suspected weak to 
confirmed strong 

 
Mycobacterium avium modéré à faible 

suspected weak to 
confirmed strong 

 
Gallid herpesvirus 1 modéré à faible A1,B1,B2 

suspected weak to 
confirmed strong 

 
Virus de la Bursite Infectieuse Aviaire modéré à faible A1,B1,B2 

suspected strong to 
suspected weak 

 
Virus Louping Ill modéré à faible A1,B1,B2,C1,C2 confirmed strong 

 
Metapneumovirus modéré à faible A1,B1,B2,C1 

suspected strong to 
confirmed strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré à faible A1,B1,B2 suspected weak 

 
Virus West-Nile modéré à faible B1,B2 suspected weak 

Gaviiformes Clostridium botulinum modéré A1,B2 
suspected weak to 
confirmed strong 

Gruiformes Pasteurella multocida modéré A1,B1,B2 
suspected strong to 
confirmed strong 

 
Mycobacterium avium modéré à faible A1,B2 

suspected strong to 
suspected weak 

Passeriformes Coxiella burnetii élevé à modéré A1,B2 suspected weak 

 
Escherichia coli vérotoxinogènes élevé à modéré A1,B1 

confirmed strong to 
suspected weak 

 
Mycobacterium avium 

paratuberculosis 
élevé à modéré A1,B2 

confirmed strong to 
suspected weak 

 
Salmonella enterica élevé à modéré 

confirmed strong to 
suspected strong 
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Annexe 42 (fin) 

Ordres d'oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Passeriformes 
(suite) 

Mycobacterium avium modéré à élevé 
suspected weak to 
suspected strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré à élevé A1,B1,B2 

suspected weak to 
confirmed strong 

 
Virus West-Nile modéré à élevé B1 

confirmed strong to 
suspected strong 

 
Chlamydia psittaci modéré B1 suspected strong 

 
Mycoplasma gallisepticum modéré B1,B2 

suspected strong to 
confirmed strong 

 
Mycoplasma synoviae modéré B1,B2,C1,C2 

suspected strong to 
confirmed strong 

 
Virus de la Bronchite Infectieuse 

Aviaire 
modéré A1,B1,B2 suspected weak 

 
Babesia spp. modéré à faible A1,B1,B2 suspected weak 

 
Virus de la Gastro-entérite 

transmissible 
faible A1,B1,B2,C1,C2 suspected weak 

Pelecaniformes Virus West-Nile modéré à faible A1,B1,B2 suspected weak 

Piciformes 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré à faible A1,B1,B2 suspected weak 

Podicipediformes Clostridium botulinum modéré A1,B2 
confirmed strong to 

suspected weak 

 
Virus West-Nile modéré à faible A1,B1,B2 

suspected strong to 
suspected weak 

Procellariformes Chlamydia psittaci modéré A1,B1,B2 
suspected strong to 

suspected weak 

Psittaciformes Chlamydia psittaci modéré confirmed strong 

Strigiformes 
Virus Influenza A hautement 

pathogène modéré A1,B1,B2 
confirmed strong to 

suspected weak 

 
Virus West-Nile modéré à faible B1 

suspected strong to 
suspected weak 

Suliformes Salmonella enterica modéré à élevé A1,B2 
suspected strong to 
confirmed strong 

 
Pasteurella multocida modéré A1,B1,B2 suspected strong 

 
Paramyxovirus aviaire type 1 modéré A1,B1,B2 suspected weak 
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Annexe 43 

Risques estimés pour l’Homme associés aux dangers biologiques 
par ordre d’oiseaux sauvages et par niveau décroissant et niveau de critère A1 « interaction des 
dangers biologiques avec les oiseaux sauvages et besoin de connaissances » pour chaque couple 

« danger biologique/ordre d’oiseaux sauvages » 
(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 

moins un des critères utilisés pour les agrégations précédentes ; 
l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Accipitriformes Virus West-Nile modéré à élevé B1 
suspected strong to 

suspected weak 

 
Virus Influenza A hautement 

pathogène modéré A1,B1 
confirmed strong to 

suspected weak 

 
Erysipelothrix rhusiopathiae faible à modéré A1,B1,B2 suspected weak 

Anseriformes 
Bactéries antibiorésistantes à béta-
lactamases (ESBL, ESBL-carba) 

élevé A1,B1,B2 suspected strong 

 
Salmonella enterica élevé confirmed strong 

 
Campylobacter jejuni, C. coli élevé à modéré B1 

suspected weak to 
confirmed strong 

 
Giardia intestinalis, G. lamblia modéré à élevé A1,B1,B2 suspected strong 

 
Toxoplasma gondii modéré à élevé A1,B1 

suspected strong to 
suspected weak 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré B1 

suspected weak to 
confirmed strong 

 
Virus de l’Encéphalite européenne à 

tiques 
modéré A1,B1,B2 suspected weak 

 
Erysipelothrix rhusiopathiae modéré à faible A1,B1 suspected weak 

 
Vibrio cholera modéré à faible A1,B1 

suspected weak to 
confirmed strong 

 
Virus Influenza A hautement 

pathogène modéré à faible B1 
confirmed strong to 

confirmed weak 

Charadriiformes 
Bactéries antibiorésistantes à béta-
lactamases (ESBL, ESBL-carba) 

élevé A1,B1,B2 suspected strong 

 
Salmonella enterica élevé A1,B2 confirmed strong 

 
Escherichia coli vérotoxinogènes élevé à modéré A1,B1,B2 

suspected strong to 
suspected weak 

 
Campylobacter jejuni, C. coli modéré à élevé B1,B2 suspected weeak 

 
Virus West-Nile modéré à élevé B1 

confirmed strong to 
suspected weak 

 
Giardia intestinalis, G. lamblia modéré à élevé A1,B1,B2 suspected strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2 suspected weak 

 
Virus de la Fièvre hémorragique de 

Crimée-Congo 
modéré A1,B1,B2 suspected weak 

 
Toxoplasma gondii modéré A1,B1,B2 suspected weak 

 
Vibrio cholera modéré à faible A1,B1,B2 

suspected weak to 
confirmed strong 
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Annexe 43 (suite) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Charadriiformes 
(suite) 

Erysipelothrix rhusiopathiae faible à modéré A1,B1,B2 suspected weak 

Ciconiiformes Salmonella enterica élevé A1 suspected strong 

Columbiformes Salmonella enterica élevé A1 
confirmed strong to 

suspected weak 

 
Escherichia coli vérotoxinogènes élevé à modéré A1,B1 

suspected strong to 
suspected weak 

 
Coxiella burnetii modéré A1,B2 suspected weak 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2 suspected weak 

 
Chlamydia psittaci modéré à faible B1 confirmed strong 

Falconiformes Virus West-Nile modéré à élevé B1 
suspected weak to 
confirmed strong 

Galliformes Campylobacter jejuni, C. coli modéré à élevé B1 
confirmed strong to 

suspected weak 

 
Virus West-Nile modéré à élevé B1 suspected weak 

 
Coxiella burnetii modéré A1,B2 suspected weak 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2 suspected weak 

 
Virus de la Fièvre hémorragique de 

Crimée-Congo 
modéré A1,B1,B2 

confirmed strong to 
suspected weak 

 
Chlamydia psittaci modéré à faible A1,B1 confirmed strong 

 
Erysipelothrix rhusiopathiae modéré à faible A1,B1,B2 

suspected strong to 
suspected weak 

Passeriformes Salmonella enterica élevé 
confirmed strong to 

suspected strong 

 
Campylobacter jejuni, C. coli élevé à modéré B1 

confirmed strong to 
suspected weak 

 
Escherichia coli vérotoxinogènes élevé à modéré A1,B1,B2 

confirmed strong to 
suspected weak 

 
Virus West-Nile élevé à modéré B1 

confirmed strong to 
suspected strong 

 
Borrelia burgdorferi sensu lato modéré à élevé B2 confirmed strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré à élevé A1,B1,B2 

suspected weak to 
confirmed strong 

 
Virus Usutu modéré à élevé B1,B2,C1,C2 suspected strong 

 
Coxiella burnetii modéré A1,B2 suspected weak 

 
Virus de l’Encéphalite européenne à 

tiques 
modéré A1,B1,B2 suspected weak 

 
Toxoplasma gondii modéré A1,B1,B2 

suspected weak to 
suspected strong 

 
Chlamydia psittaci modéré à faible B1 suspected strong 
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Annexe 43 (fin) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Passeriformes 
(suite) 

Erysipelothrix rhusiopathiae faible à modéré A1,B1,B2 suspected weak 

 
Virus Sindbis* 

indéterminé/faible à 
négligeable A1,B1,B2,C1,C2 

suspected strong to 
confirmed strong 

Pelecaniformes Virus West-Nile modéré A1,B1,B2 suspected weak 

 
Erysipelothrix rhusiopathiae faible à modéré A1,B1,B2 

suspected strong to 
suspected weak 

Piciformes 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2 suspected weak 

Podicipediformes Virus West-Nile modéré à élevé A1,B1,B2 
suspected strong to 

suspected weak 

Procellariformes Chlamydia psittaci faible à modéré A1,B1,B2 
suspected strong to 

suspected weak 

Psittaciformes Chlamydia psittaci modéré à faible B1 confirmed strong 

Strigiformes Virus West-Nile modéré à élevé B1 
suspected strong to 

suspected weak 

 
Virus Influenza A hautement 

pathogène modéré A1,B1,B2 
confirmed strong to 

suspected weak 

 
Virus Usutu modéré B1,B2,C1,C2 suspected weak 

 
Toxoplasma gondii modéré A1,B1,B2 suspected strong 

Suliformes Salmonella enterica élevé à modéré A1,B2 
suspected strong to 
confirmed strong 

*danger pour lequel le risque n’a pu être estimé du fait d’une probabilié de survenue du danger indéterminée. Le 
niveau indiqué correspondant à « niveau de probabilité de survenue du danger/niveau de conséquences ». 
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Annexe 44 

Risques estimés pour les animaux sauvages associés aux dangers biologiques 
par ordre d’oiseaux sauvages et par niveau décroissant et niveau de critère A1 « interaction des 
dangers biologiques avec les oiseaux sauvages et besoin de connaissances » pour chaque couple 

« danger biologique/ordre d’oiseaux sauvages » 
(les zones grisées regroupent les couples pour lesquels moins de la moitié des experts se sont prononcés pour au 

moins un des critères utilisés pour les agrégations précédentes ; 
l’identité du/des critère(s) impliqué(s) est mentionnée en exposant à côté du niveau de risque) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Accipitriformes Trichomonas gallinae élevé à modéré B1 suspected strong 

 
Virus West-Nile modéré à élevé B1 

suspected strong to 
suspected weak 

 
Virus Influenza A hautement 

pathogène modéré A1,B1 
confirmed strong to 

suspected weak 

Anseriformes Clostridium botulinum élevé à modéré confirmed strong 

 
Clostridium perfringens modéré B1,C1 

suspected weak to 
confirmed strong 

 
Pasteurella multocida modéré B1 

confirmed strong to 
suspected strong 

 
Salmonella enterica modéré confirmed strong 

 
Virus Influenza A hautement 

pathogène modéré B1 
confirmed strong to 

confirmed weak 

 
Paramyxovirus aviaire type 1 modéré B1 confirmed strong 

 
Circovirus aviaires modéré à faible A1,B1,B2,C1,C2 

suspected weak to 
confirmed strong 

Charadriiformes Clostridium botulinum élevé A1 confirmed strong 

 
Salmonella enterica élevé à modéré A1 confirmed strong 

 
Virus West-Nile modéré à élevé B1 

confirmed strong to 
suspected weak 

 
Clostridium perfringens modéré A1,B1,C1 suspected weak 

 
Pasteurella multocida modéré A1,B1 

suspected strong to 
confirmed strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2,C1 suspected weak 

 
Circovirus aviaires modéré A1,B1,B2,C1,C2 suspected strong 

 
Toxoplasma gondii modéré A1,B1,B2,C1 suspected weak 

 
Virus Louping Ill faible A1,B1,B2,C1,C2 suspected weak 

Ciconiiformes Salmonella enterica modéré A1 suspected strong 

Columbiformes Trichomonas gallinae élevé à modéré B1 confirmed strong 

 
Avipoxvirus modéré à élevé B1 

suspected strong to 
suspected weak 

 
Chlamydia psittaci modéré B1 confirmed strong 

 
Salmonella enterica modéré A1 

confirmed strong to 
suspected weak 
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Annexe 44 (suite) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Columbiformes 
(suite) 

Yersinia enterocolitica, Y. 
pseudotuberculosis 

modéré A1,B1,B2,C1 suspected weak 

 
Circovirus aviaires modéré A1,B1,B2,C1,C2 confirmed strong 

 
Paramyxovirus aviaire type 1 modéré B1 confirmed strong 

 
Leucocytozoon spp. modéré A1,B1,B2,C1,C2 

suspected weak to 
suspected strong 

Falconiformes Trichomonas gallinae élevé à modéré B1 suspected strong 

 
Avipoxvirus modéré à élevé B1,B2 

suspected strong to 
suspected weak 

 
West-Nile virus modéré à élevé B1 

suspected weak to 
confirmed strong 

Galliformes Avipoxvirus modéré à élevé B1,B2 
suspected strong to 

suspected weak 

 
Virus West-Nile modéré à élevé B1 suspected weak 

 
Chlamydia psittaci modéré A1,B1 confirmed strong 

 
Mycoplasma gallisepticum modéré B1,C1 confirmed strong 

 
Yersinia enterocolitica, Y. 

pseudotuberculosis modéré à faible A1,B1,B2,C1 suspected weak 

 
Dermanyssus gallinae modéré à faible B1,B2,C1 

confirmed strong to 
suspected weak 

 
Virus Louping Ill faible à modéré A1,B1,B2,C1,C2 confirmed strong 

 
Virus Bagaza* indéterminé/modéré 

A1,B1,B2,C1,C2 
suspected strong to 
confirmed strong 

Gaviiformes Clostridium botulinum modéré à élevé A1,B2 
suspected weak to 
confirmed strong 

Gruiformes Pasteurella multocida modéré A1,B1,B2 
suspected strong to 
confirmed strong 

Passeriformes Virus Usutu élevé B1 suspected strong 

 
Virus West-Nile élevé B1 

confirmed strong to 
suspected strong 

 
Salmonella enterica élevé à modéré 

confirmed strong to 
suspected strong 

 
Avipoxvirus élevé à modéré B1 

confirmed strong to 
suspected strong 

 
Trichomonas gallinae élevé à modéré B1 confirmed strong 

 
Chlamydia psittaci modéré B1 suspected strong 

 
Clostridium perfringens modéré A1,B1,B2,C1 

suspected weak to 
confirmed weak 

 
Mycoplasma gallisepticum modéré B1,B2,C1 

suspected strong to 
confirmed strong 

*danger pour lequel le risque n’a pu être estimé du fait d’une probabilié de survenue du danger indéterminée. Le 
niveau indiqué correspondant à « niveau de probabilité de survenue du danger/niveau de conséquences ».
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Annexe 44 (fin) 

Ordres d’oiseaux 
sauvages 

Dangers biologiques Niveau de risque estimé Niveau de critère A1 

Passeriformes (suite) 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré A1,B1,B2,C1 

suspected weak to 
confirmed strong 

 
Circovirus aviaires modéré A1,B1,B2,C1,C2 

suspected strong to 
suspected weak 

 
Dermanyssus gallinae modéré A1,B1,B2,C1 

suspected weak to 
confirmed strong 

 
Plasmodium spp. modéré B1,B2,C1 

suspected strong to 
confirmed strong 

 
Toxoplasma gondii modéré A1,B1,B2,C1 

suspected weak to 
suspected strong 

 
Suttonella ornithicola modéré à faible A1,B1,B2,C1,C2 suspected strong 

Pelecaniformes Virus West-Nile modéré A1,B1,B2 suspected weak 

Piciformes 
Yersinia enterocolitica, Y. 

pseudotuberculosis 
modéré à faible A1,B1,B2,C1 suspected weak 

Podicipediformes Clostridium botulinum modéré à élevé A1,B2 
confirmed strong to 

suspected weak 

 
Virus West-Nile modéré à élevé A1,B1,B2 

suspected strong to 
suspected weak 

Procellariformes Chlamydia psittaci modéré à faible A1,B1,B2 
suspected strong to 

suspected weak 

Psittaciformes Chlamydia psittaci modéré B1 confirmed strong 

 
Circovirus aviaires modéré à faible B1,B2,C1,C2 

confirmed strong to 
suspected strong 

Strigiformes Virus West-Nile modéré à élevé B1,B2 
suspected strong to 

suspected weak 

 
Trichomonas gallinae modéré à élevé A1,B1,B2 

suspected strong to 
confirmed strong 

 
Virus Influenza A hautement 

pathogène modéré A1,B1,B2 
confirmed strong to 

suspected weak 

 
Virus Usutu modéré B1,B2 suspected weak 

 
Toxoplasma gondii modéré A1,B1,B2,C1 suspected strong 

Suliformes Pasteurella multocida modéré A1,B1,B2 suspected strong 

 
Salmonella enterica modéré A1,B2 

suspected strong to 
confirmed strong 

 
Paramyxovirus aviaire type 1 modéré A1,B1,B2 suspected weak 
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Annexe 45 

Annexes (Online resources) de l’article publié dans la revue internationale à comité de lecture European Journal of Wildlife Research 
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Annexe 46 

Note dans le bulletin de l’EWDA en 2011 
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Annexe 47 

Poster présenté à l’ICAHS (la Havane 2014) et à la conférence de l’EWDA (Edimbourg 2014) 
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Annexe 48 

Acte de la présentation réalisée lors de l’ICAHS (La Havane 2014) 

The potential wild bird disease surveillance capacity of wildlife rescue 
centres in France 
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Abstract 
Multiple schemes for wildlife disease surveillance 
have been in operation in France for decades. Over 
the same period, wildlife rescue centres (WRCs) 
have admitted thousands of birds each year, whose 
data have not been used for disease surveillance 
purpose so far. Using disease data of passerines, we 
showed the potential capacity of a WRC to monitor 
enzootic diseases and detect emerging diseases of 
wild birds. With numerous and readily usable fresh 
biological samplings from a wide diversity of wild 
species, WRCs are an interesting cost-effective 
source for wild bird disease surveillance, some 
pathogens of which may have public or livestock 
health implications. The WRCs diagnostic 
capabilities remain however to be enhanced in order 
to take part to an effective national wildlife disease 
surveillance network in France. 
 
Introduction 
Disease investigation of wildlife mortality events in 
France has been conducted by several surveillance 
schemes for decades. Some schemes focus on 
particular species or diseases whilst others are more 
generalist, such as the national SAGIR network 
which relies on collaboration between the 
Federations of Hunters and the National Hunting 
and Wildlife Agency (ONCFS) (1). This outbreak-
based network performs opportunistic surveillance 
for a range of infectious and non-infectious diseases 
affecting game species and some protected wildlife 
species of conservation concern. The majority of 
wild bird disease surveillance in France is 
undertaken by SAGIR since the 1980s. 
 
Concurrently, more than forty five licensed wildlife 
rescue centres have taken care of thousands of 
injured or diseased wild animals, mainly birds, 
from hundreds of species, in France for decades (2) 
(3); nevertheless, the data obtained on the reasons 
for admission and causes of mortality have not yet 

been evaluated in terms of their potential 
contribution to wildlife disease surveillance. 
 
The purpose of this study was to assess the 
potential capacity of wildlife rescue centres in 
France to monitor wild bird infectious and non-
infectious diseases, as a complement to the SAGIR 
network. We used Fringillidae and Passeridae 
disease data as an example since mortalities due to 
infectious diseases have been reported in these 
species in recent years (4) (5) (6) and that they were 
submitted to both schemes. 
 
To this end, we first compared passerine 
demographics examined by SAGIR and admitted as 
live casualties or submitted as carcasses to the Pays 
de la Loire Regional Wildlife and Ecosystem 
Veterinary Centre (CVFSE) of the National College 
of Veterinary Medicine, Food Science and 
Engineering Nantes-Atlantic (Oniris), 
representative of the other WRC in France. Second, 
we compared the diagnostic procedures performed 
by SAGIR and the CVFSE. Third we compared the 
reasons for Fringillidae and/or Passeridae casualty 
admission and/or carcass submission diagnosed by 
each scheme. Finally, we reviewed the capacity of 
the CVFSE in monitoring Fringillidae and/or 
Passeridae infectious and non-infectious diseases in 
France as a complement to SAGIR, before 
proposing ways to improve the wildlife disease 
surveillance capability of French wildlife rescue 
centres. 
 
Materials and methods 
Details were collated of all wild passerines in the 
family Fringillidae and Passeridae that were 
submitted to the SAGIR network and to the CVFSE 
over the period 1st January 2004 to 30th April 2013 
inclusive. Our study area comprised all of mainland 
France with a focus on the Pays de la Loire Region 
and Bretagne Region in North-West France where 
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the CVFSE and the SAGIR network were both in 
operation. Data from the SAGIR network 
comprised details of birds found dead or moribund 
in the wild. These carcasses were collected by 
SAGIR agents from multiple mortality incidents 
occurring mainly in rural habitats and submitted to 
collaborating laboratories for post-mortem 
examination (PME) and/or laboratory tests. The 
ultimate diagnosis or cause of death category was 
determined on the basis of PME findings and the 
available incident history. Data from the CVFSE 
comprised live casualties and those found dead or 
moribund in the wild. Casualties or carcasses were 
collected by the public or ONCFS agents mainly 
from urban/suburban habitats and admitted to the 
CVFSE for appropriate clinical care or submitted 
for disease investigation respectively (external 
carcass examination, PME, additional laboratory 
tests…). The diagnosis or cause of death category 
was determined on the basis of PME or external 
carcass examination findings and the available 
incident history. The reasons for casualty 
admissions were determined on the basis of clinical 
signs and the incident history. 
 
After data collation, in order to robustly compare 
the findings from the two schemes, we undertook a 
retrospective review of each case to ensure that the 
final diagnoses were determined using standardised 
criteria. We defined several categories for cause of 
death and reasons for live casualty admission. 
Infectious diseases (e.g. salmonellosis, finch 
trichomonosis) were defined with criteria informed 
by research findings in European Fringillidae and 
Passeridae (5) (7). Poisoning, blunt trauma (e.g. 
window collision, road traffic accident), predation 
and orphan cases were defined and grouped in a 
non-infectious disease category. Finally, when a 
diagnosis could not be reached, we distinguished 
unknown diagnosis with observed clinical signs or 
PME lesions from unknown diagnosis with no 
observed lesion or abnormality. 
 
In order to assess the potential capacity of the 
CVFSE to monitor Fringillidae and Passeridae 
diseases in France in addition to SAGIR, we 
reviewed the species, date and location found for 
both schemes independently. The diagnostic 
procedures used to establish case diagnoses were 
also summarised before reviewing causes for 
submission. 
 
Result 
Description of birds: Whilst the total number of 
birds examined by the SAGIR network (n=596) in 
France was more than twice that for the CVFSE 
(n=273), 89% (273/307) of birds from North-West 
France were admitted to the latter organisation. 
Fringillidae accounted for 73% (434/596) and 52% 
(142/273) of the SAGIR (10 species) and CVFSE 

(7 species) birds respectively. Passeridae comprised 
27% (162/596) of the SAGIR birds and 48% 
(131/273) of the CVFSE birds. 
SAGIR birds were collected from 61% (59/96) of 
the French departments from all over mainland 
France. CVFSE birds were collected from 8 
departments from North-West France but 
predominantly (86% - 235/273) from the 
department where the CVFSE is located. This 
department was not represented in the SAGIR 
dataset. Sixty-two percent (367/596) of SAGIR 
birds were submitted in 2006. In other years within 
the study period, a mean of 26 birds per year were 
collected. In contrast, the CVFSE had a mean of 29 
birds admitted each year. 
 
Diagnostic procedures performed: All birds were 
submitted dead as carcasses for examination to the 
SAGIR laboratories whilst this was the case for 
43% (117/273) of the birds admitted to the CVFSE. 
For SAGIR, 91% (543/596) of carcasses were 
usable and 86% (469/543) of the performed 
diagnostic procedures were PMEs, with additional 
tests conducted in 72% (336/469) of these birds. 
Seventy percent (88/127) of the birds that were not 
examined post mortem were submitted in 2006. In 
these birds, an external carcass examination was 
performed in 60% (53/88), with Avian Influenza 
virus testing from cloacal swabs in 75% (40/53). 
External carcass examination was the most frequent 
diagnostic procedure performed (94% - 110/117) in 
CVFSE usable carcasses (100% - 117/117). Six 
percent (7/117) of them were examined post 
mortem, with additional tests conducted in 14% 
(1/7) of these birds. A clinical examination was the 
most frequently performed (99% - 155/156) 
diagnostic procedure in live casualties admitted to 
the CVFSE. Only a single bird (1% - 1/81) of those 
that died in care were examined post mortem and 
no additional test was performed. 
 
Causes of Fringillidae and/or Passeridae 
submission: Infectious diseases represented 24% 
(141/596) of the SAGIR diagnoses on carcasses. 
Confirmed diagnoses were reached following PME 
and additional bacteriological and/or parasitological 
tests whereas suspected diagnoses were based on 
PME only. Salmonellosis (74% - 105/141) and 
finch trichomonosis (25% - 34/141) were the two 
most frequently diagnosed infectious disease in 
rank order, followed by yersiniosis and avian 
tuberculosis. Non-infectious diseases represented 
23% (138/596) of the SAGIR diagnoses on 
carcasses. These diagnoses were reached following 
PME with or without additional tests. Poisoning 
(72% - 104/138) and blunt trauma were the two 
diagnosed non-infectious disease in SAGIR 
carcasses. The aetiologic diagnosis could not be 
reached in 53% (317/596) of the submitted 
carcasses to the SAGIR laboratories. Sixty percent 
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(190/317) of the carcasses were examined post 
mortem and additional tests were performed in 64% 
of them (122/190). For 38% (72/190) of the 
carcasses examined post mortem, gross lesions or 
other abnormalities of unknown aetiology were 
observed. Among the final 192 usable carcasses for 
PME, for which the aetiologic diagnosis was not 
reached, 61% (118/192) were examined post 
mortem but no gross lesions were observed and no 
histopathology was performed. 
 
Fringillidae and Passeridae were submitted to the 
CVFSE as carcasses or live casualties in 43% 
(117/273) and 57% (156/273) respectively. 
Infectious diseases were diagnosed in carcasses 
only and represented 5% (6/117) of the diagnoses. 
Diagnoses were reached following PME and an 
additional test was performed in one bird. 
Salmonellosis (67% - 4/6) and finch trichomonosis 
were the two diagnosed infectious diseases in 
CVFSE carcasses. Non-infectious diseases 
represented 78% (91/117) and 97% (152/156) of 
the CVFSE diagnoses on carcasses and live 
casualties respectively. Diagnoses were reached on 
the basis of external examination of carcasses (no 
PME performed) or of clinical examination of live 
casualties at admission. Orphan (51% - 123/243), 
blunt trauma (27% - 65/243), predation (22% - 
53/243) and haemorrhage around a tick bite (1% - 
2/243) were the four diagnosed non-infectious 
diseases. The aetiologic diagnosis could not be 
reached in 17% (20/117) and 3% (4/156) of the 
CVFSE diagnoses on carcasses and live casualties 
respectively. In 96% (23/24), no lesions were 
observed. These cases involved 87% (20/23) of 
carcasses, for which only an external examination 
was performed. In 4% (1/24), gross lesions were 
observed at PME. No additional test was performed 
in any of these 24 birds. 
 
Discussion 
In this study, by using Fringillidae and Passeridae 
disease data as example, we demonstrated that the 
CVFSE is complementary to the SAGIR national 
network in terms of number and species of birds, 
location and date found, and diseases reported. By 
collecting birds across years, the CVFSE provides a 
valuable opportunity to monitor endemic disease 
and enable robust identification of emergent 
conditions through comparison with the available 
baseline data. To become an effective part of the 
wild bird disease surveillance network in France, 
the CVFSE, as the other WRC, needs however to 
enhance its diagnostic capabilities. Indeed, unlike 
SAGIR where PME and additional laboratory tests 
are routinely performed diagnostic procedures, the 
majority of diagnostics in the CVFSE were limited 
to clinical examination of live casualties or external 
examination of carcasses. Establishment of a 
standardised PME protocol, diagnostic test 

methodologies, case and incident definitions with 
data sharing across the SAGIR and network of 
wildlife rescue centres in France would help 
achieve an optimal disease surveillance scheme. 
 
With such diagnostic capabilities enhanced, French 
wildlife rescue centres (2) (3) could participate in 
an effective disease surveillance network of many 
other wild bird and mammal species. Indeed, each 
year, thousands of animals from hundreds of 
species are admitted to wildlife rescue centres in 
France (8), suppling individual cases of threatened 
species which are infrequently recovered as 
carcasses (e.g. birds of prey, water birds). French 
wildlife rescue centres could then contribute, in 
addition to the circa 2,300 carcasses routinely 
collected each year by the SAGIR network, to the 
estimated 18,000 wild animals examined every year 
in Europe as part of general surveillance 
programmes (9). 
 
Through their method of wild animal submission 
and by using standardised protocols, wildlife rescue 
centres could also provide high-quality fresh 
biological samples and/or information in a cost-
effective way. Indeed, with carcasses or live 
casualties already available in wildlife rescue 
centres, their inclusion in wildlife disease 
surveillance schemes would require minimal 
additional resources for acquisition. Furthermore, 
when live casualties are admitted, unusual clinical 
signs (e.g. neurological signs) can be recorded in 
addition to PME and/or additional laboratory tests. 
As wildlife rescue centres become increasingly 
well-known by the public in France, they could 
finally be integrated in a national network 
collecting reports of sick or dead wild animals 
directly from members of the public using a similar 
approach to citizen science programmes for wildlife 
disease surveillance in Great Britain (10). 
 
Since it is intrinsically more difficult to monitor 
diseases in wildlife than in domestic animals, 
Mörner et al. (11) suggested that opportunities to 
methodically collect a range of data should be taken 
where available (2002). In this context, and 
according to other authors, wildlife rescue centres 
have a great potential to contribute to both general 
and targeted disease surveillance programmes (12) 
(13) (14). In addition, they could contribute to an 
early warning system, to facilitate rapid 
identification of diseases with zoonotic potential 
and/or economic implications through threats to 
livestock health or trade. A dedicated web-based 
database could be utilised across France such as the 
Wildlife Health Monitoring Network (WHMN) 
(15). According to the One Health concept, wildlife 
rescue centres could then contribute to the Global 
Early Warning System for major animals including 
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zoonoses (16) via reports to the WHMN or to the 
OIE annually. 
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Annexe 49 

Acte de la présentation réalisée lors de l’Atelier Environnement des JNGTV (Nantes 2013) 
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Annexe 50 

Document de présentation de la poxvirose de la Mésange charbonnière (Parus major) accompagnant 
l’appel à témoignages lancé par le CVFSE d’Oniris en Décembre 2012 
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ABSTRACT 

Birds are the primary hosts of Chlamydia psittaci, an intracellular bacteria which can cause avian 
chlamydiosis in several bird species and psittacosis in humans. Wild seabirds are frequently admitted 
to wildlife rescue centres from Atlantic European coasts, in particular in case of oil spills. In order to 
investigate the occurence of Chlamydia psittaci shedding by those birds and the subsequent risk for 
animals in care and the medical staff, we sampled seabirds from May 2011 to January 2014 from the 
wildlife rescue centre (WRC) of Nantes (CVFSE/Oniris) which is in operation in North-West France. 
Using a real time-PCR approach, 18.5% of the sampled seabirds were detected as Chlamydiaceae-
positive and belonged to 6 species from the orders Anseriformes, Charadriiformes and Suliformes. 
The highest shedding prevalence was found in Northern gannets Morus bassanus (41%) (62% in 
summer, 25% in fall/winter), a species never reported as a Chlamydiaceae shedder to date, followed 
by European herring gulls Larus argentatus (14%) and Common murres Uria aalge (7%) in rank 
order. Molecular characterisation and phylogenetical analysis of PCR-positive Northern gannet 
samples revealed two variants of a strain closely related to the C. psittaci strains already known. C. 
psittaci was also detected in 40% of the PCR-positive European herring gulls. In other European 
herring gulls and in one Common murre, strains close to the Chlamydiaceae-like C122 sequence 
found in gull species elsewhere in the world were detected. Our study highlighted that seabird species 
from the northeast Atlantic Ocean are carrying Chlamydiacea bacteria, including C. psittaci. 
Protective measures have then to be taken by medical staff of WRCs in particular in case of mass 
admissions of seabirds. The public should also be informed on the precautions that must be taken 
when catching and handling seabirds. Our study confirms than a large number of bird species could 
harbour Chlamydiaceae and that the chlamydial diversity occurring among birds is broad. 

Key words: Chlamydiaceae, Chlamydia psittaci, real-time PCR, seabirds, wildlife rescue centre, 
zoonotic risk. 
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INTRODUCTION 

The family Chlamydiaceae comprises a group of obligate intracellular bacteria responsible for many 
diseases in humans and animals. It is composed by a single genus Chlamydia (C.) so far comprising 11 
species: C. abortus, C. avium, C. caviae, C. felis, C. gallinacea, C. muridarum, C. pecorum, C. 
pneumoniae, C. psittaci, C. suis and C. trachomatis (Sachse and Laroucau, 2014). 

Birds are the primary hosts of C. psittaci, which has been described in about 469 species of 30 
different orders (Kaleta and Taday, 2003). Avian strains of C. psittaci are currently divided into at 
least 15 outer membrane protein A gene (ompA) based genotypes (Sachse et al., 2009; Madani and 
Peighambari, 2013), each one tending to be associated with certain bird species. Depending on the 
susceptibility of the avian hosts, C. psittaci strains can cause avian chlamydiosis mainly characterised 
by respiratory, ocular, enteric or nervous disorders leading occasionally to death (Harkinezhad et al., 
2009; Speck and Duff, 2012). Infected birds excrete intermittently chlamydial agents through faeces 
and nasal secretions (Vanrompay et al., 2007). Transmission of C. psittaci generally occurs through 
ingestion of contaminated dried dusts, or inhalation of aerosolised respiratory secretions. Factors 
affecting the transmission include the susceptibility of the avian host (related to age and immune 
status), the infection dose, the virulence of the strain, the establishment of persistent infections with 
periods of shedding and the environment. Stress, finally, caused by nutritional deficiency, co-
infections, prolonged transport, overcrowding, breeding, egg laying, treatment or handling can also 
activate fecal shedding and clinical disease may result (Andersen and Franson, 2007; Harkinezhad et 
al., 2009; Speck and Duff, 2012). 

C. psittaci can be transmitted to humans by inhalation of contaminated bird respiratory tract 
secretions, dried-out droppings or dust from feathers (Smith et al., 2005; Vanrompay et al., 2007; 
Magnino et al., 2009; Laroucau et al., 2009). Though rare, subsequent human-to-human transmission 
has been recently reported (McGuigan et al., 2012; Wallensten et al., 2014). The disease in humans 
called “Psittacosis” varies from inapparent or a mild influenza-like disease to a severe and even 
potentially fatal systemic disease with severe pneumonia (Andersen and Franson, 2007; Beeckman 
and Vanrompay, 2009). Psittacosis is of concern for public health authorities and specific control 
measures have been published (Smith et al., 2005; Magnino et al., 2009). 

In wild birds, the highest infection rates of C. psittaci are found in Psittaciformes and Columbiformes 
orders (Harkinezhad et al., 2009) but species from other orders are also recognised as natural 
reservoirs (Kaleta and Taday, 2003). C. psittaci has in particular been reported in species from the 
Anseriformes, Charadriiformes, Falconiformes, Passeriformes, Procellariformes and Strigiformes 
orders (Franson and Pearson, 1995; Olsen et al., 1998; Schettler et al., 2003: Herrmann et al., 2006; 
Blomqvist et al., 2012a; Blomqvist et al., 2012b; Beckmann et al., 2014; Kalmar et al., 2014). Other 
Chlamydiaceae or Chlamydiaceae-like have moreover been detected in Charadriiformes and 
Pelecaniformes orders (Christerson et al., 2010; Blomqvist et al., 2012a; Vorimore et al., 2013). 
Reported Chlamydiaceae prevalence ranged from 1% to 74% depending on avian hosts, used 
molecular tools and size sampling (Schettler et al., 2003; Ortega et al. 2012; Raso et al. 2013). As in 
domestic birds, even if the infection is often inapparent, stress due to weather changes, nesting, 
migration or food shortages may precipitate the disease (Andersen and Franson, 2007). Outbreaks of 
disease with relatively high morbidity and mortality have thus been described (Franson and Pearson, 
1995; Pennycott et al., 2009; Colvile et al., 2012; Speck and Duff, 2012; Beckman et al., 2014). 
Although domestic birds are the most common source of infection in humans, wild birds have also 
been reported to be a source of C. psittaci infections in humans in the wild (Telfer et al., 2005; 
Herrmann et al. 2006; Rehn et al., 2013) or in wildlife rescue centres (WRCs) (Kalmar et al., 2014). 
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Studying the epidemiology of Chlamydiaceae infections in wild birds represents a major challenge 
both in terms of biodiversity conservation and public health issues. 

Until recently, C. psittaci has been considered to be the sole causative agent of the chlamydial 
infection in birds. However, several studies have reported that C. abortus and C. pecorum were also 
able to infect avian species (Pantchev et al., 2010; Sachse et al., 2012). Recently, two more avian 
species, C. avium and C. gallinacae (Sachse et al., 2014), and one Candidatus taxon, C. ibidis 
(Vorimore et al., 2013), were described highlighting the chlamydial diversity among birds. 

Nowadays, injured or diseased wild animals are able to be submitted to WRCs by the public or by 
people from environmental protection associations for welfare reasons. Whilst raptors (i.e. 
Falconiformes and Strigiformes) and birds from the Columbiformes or Passeriformes orders are the 
main admitted bird species in WRCs in Europe (Vlahovic et al., 2004; Sharples and Baines, 2009; 
Grogan and Kelly, 2013; Kalmar et al., 2014; Rouffaer et al., 2014), seabirds (i.e. bird species with a 
life history linked to the marine environment) from the Anseriformes, Charadriiformes, 
Procellariformes, Suliformes orders can also be taken into care, especially in case of oil spills. In such 
disasters, seabirds can be admitted by hundreds or thousands in rehabilitation facilities (Carter, 2003; 
Balseiro et al., 2005; Empower, 2014), leading to overcrowding, close contact with the veterinary 
and/or nursing staff and subsequent potential risk of stress-induced Chlamydiaceae shedding. Until 
now and to our knowledge, few studies, restricted to some individuals from the Laridae family, have 
been published about the Chlamydiaceae shedding by seabirds admitted to WRCs (Vlahovic et al., 
2004; Sharples and Baines, 2009; Kalmar et al., 2014). 

The purpose of our study was to investigate the occurrence of C. psittaci and the diversity of 
Chlamydiaceae shedding by seabirds commonly admitted to WRCs from Atlantic European coasts, 
since this area is particularly at risk for oil spills which occurred many times in the past (Cedre, 2014; 
Empower, 2014). 
 
MATERIALS AND METHODS 

Bird sampling 

Birds included in this study were individuals belonging to European seabird species, admitted to the 
Wildlife Health Centre (Fr. Centre Vétérinaire de la Faune Sauvage et des Ecosystèmes des Pays de la 
Loire (CVFSE)) of the National College of Veterinary Medicine, Food Science and Engineering 
Nantes-Atlantic (Oniris) from the 1st of May 2011 to the 31th of January 2014 inclusive. They were 
found washed up on beaches or suspected sick or injured in harbors from the French North coast of the 
Bay of Biscay (Bretagne and Pays de Loire regions). They were collected as live casualties by the 
public or members of environmental protection associations and admitted to the CVFSE for 
appropriate medical care. Information regarding the location, date, species and any relevant details 
about the incident history were collected at the time of admission by the CVFSE staff. Birds were 
considered as being involved in the same incident when they were collected from the same location 
(beach, harbor) and on the same collection period (less than a week). Body weight and age were also 
recorded at this stage. Each bird was classified either as fledgling (bird with flight feathers not yet 
fully emerged), immature (bird with an adult body size but immature plumage) or adult (independent 
bird with mature plumage). After admission, a clinical examination was performed by a veterinarian 
and any observed clinical signs were recorded. The causes for casualty admissions were determined on 
the basis of clinical signs and the incident history. Dry cloacal swabs were sampled from the birds 
during the initial clinical examination or in not more than the 48 hours following admission. They  
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were stored at -80°C during 1 week to up to 11 months before being transported under cooling 
conditions to the Avian Chlamydiosis French Reference Laboratory (NRL) for analysis. 

Samples analyses 

Direct detection of Chlamydiaceae DNA from avian samples 

DNA was extracted from cloacal swabs using the QiAamp DNA Mini Kit (Qiagen, France) following 
manufacturer's instructions. A first screening was performed using a Chlamydiaceae-specific real-time 
PCR targeting the 23S rRNA gene conserved in all Chlamydiaceae (Ehricht et al., 2006) (Figure 1). 
An internal control for potential PCR inhibition (TaqMan exogenous internal positive control, 
AppliedBiosystems) and a positive control (C. psittaci strain Loth) were systematically included. All 
samples with a quantitative cycle (Cq) over 39 were considered negative. 

 

 
 

Figure 1. Chlamydiaceae DNA detection and typing scheme applied in this study. 
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DNA-based characterisation 

• Species specific real time PCR 

Chlamydiaceae positive DNA samples were further analysed to determine the chlamydial species by 
using ompA- and incA-based C. psittaci PCR systems (Ménard et al., 2006; Pantchev et al., 2010) or 
using specific C. abortus, C. pecorum (described in Pantchev et al., 2010), C. avium (in Zocevic et al., 
2012), C. gallinacea and C. ibidis (NRL, unpublished data) real-time PCRs (Figure 1). 

• MLST on C. psittaci positive samples 

MLST was performed on C. psittaci positive samples as published by Pannekoek et al. (2010), except 
for fumC locus for which new forward fumC-CpsiF1 (5'-TTCCTGGGCTCCTGAGGTTA-3') and 
reverse fumC-CpsiR1 (5'-CTCTCCGGTTTCTTGACGCA-3') primers have to be designed. PCR-
amplified segments were sequenced on both strands by Eurofins Genomics (Ebersberg, Germany). 
Multiple alignments of the 7 concatenated housekeeping gene fragments were conducted using the 
Bionumerics software package version 4.6 (Applied-Maths, Belgium). A dendrogram was constructed 
using the UPGMA method. Nucleotide sequences have been deposited under GenBank accession 
numbers (undergoing) and are accessible via the Chlamydiales MLST web-site 
(http://pubmlst.org/chlamydiales/). 

• 16S rRNA, 23S rRNA and ompA gene sequencing 

Primers for 16S rRNA (Pudjiatmoko et al., 1997), 23S rRNA (Everett et al., 1999) and ompA (Sayada 
et al., 1995) genes were used for further characterisation. Nucleotide sequences were blasted on NCBI 
database to identify those related sequences and aligned. Phylogenetical reconstruction was conducted 
on Mega6 using Neighbour joining and Maximum likelihood methods with Jukes-Cantor correction. 
Reliability of the generated phylogenetic tree was evaluated by 500 replications of boostrap 
resampling (Tamura et al., 2013). 
 
Data analyses 

The fecal shedding prevalence of Chlamydiaceae was, firstly, determined in each of the seabird 
species admitted to the CVFSE during the study period. Secondly, for each Chlamydiaceae-positive 
species, the proportion of positive birds and the related detected Chlamydiaceae-species were 
determined for four seasons. Seasons were defined according to the biology features of the species 
studied: spring and fall in February/March and September/October, respectively, corresponding to the 
migratory movements; April to August for the summer breeding season and November to January for 
the wintering period (BirdLife International, 2014). Statistical association between the fecal shedding 
proportions and potential risk-factors (species, season, age and admission causes) were subsequently 
looked for by using Chi-square tests. 
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RESULTS 

Chlamydiaceae detection from wild seabirds 

One hundred and ninety five seabirds belonging to 4 orders, 5 families and 13 species were sampled 
during the study period (Table 1). Three species represented more than 80% of the birds: European 
herring gulls (Larus argentatus) (41.5%), Northern gannets (Morus bassanus) (23.5%) and Common 
murres (Uria aalge) (15.5%) in rank order. Using a DNA-based molecular approach, the cloacal 
shedding of Chlamydiaceae was detected in 36 (18.5%) birds, from 6 species and 4 families. In 
species with sufficient sample size (i.e. n≥30 birds), the Chlamydiaceae shedding prevalence was 
significantly higher in Northern gannets (41%) (Chi-Square test; p<0.05) than in European herring 
gulls (14%) and Common murres (7%). 

 
Table 1. Fecal shedding prevalence of Chlamydiaceae using real-time PCR in seabird species 

admitted to the CVFSE from May 2011 to January 2014 

Order Family 
Species 

Common name (Scientific name) 

PCR Chlamydiaceae 

Nbpos/Nb tot Mean Ct Range Ct 

Anseriformes Anatidae 
Common scoter 

(Melanitta nigra) 
2/5 31.1 [30.4-31.8] 

Charadriiformes 
Alcidae 

Common murre 
(Uria aalge) 

2/30 35.1 [32.1 -38.1] 

 
Razorbill 

(Alc atorda) 
0/3 -  

Laridae 
Black-headed gull 

(Chroicocephalus ridibundus) 
0/10 -  

 
Common gull 
(Larus canus) 

0/1 -  

 
European herring gull 

(Larus argentatus) 
11/81 35.6 [28.3-39.0] 

 
Great black-backed gull 

(Larus marinus) 
0/5 -  

 
Lesser black-backed gull 

(Laru sfuscus) 
1/7 34.7  

 
Little gull 

(Hydrocoloeu sminutus) 
0/2 -  

 
Mediterranean gull 

(Ichthyaetus melanocephalus) 
0/1 -  

 
Yellow-legged gull 
(Larus michahellis) 

1/2 37.7  

Procellariformes Procellaridae 
Northern fulmar 

(Fulmarus glacialis) 
0/2 -  

Suliformes Sulidae 
Northern gannet 

(Morus bassanus) 
19/46 27.5 [19.6-37.3] 

Total   36/195 31.0  
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While the prevalence was not significantly different from one season to another in European herring 
gulls, the prevalence in Northern gannets was significantly higher in summer (62%) than in fall and in 
winter taken together (25%) (Chi-Square test; p<0.05) (Table 2). 

 
 

Table 2. Chlamydiaceae species detected and epidemiological details of fecal shedders 
in seabird species admitted to the CVFSE from May 2011 to January 2014 

Species 
Common name 

(Nb of positive birds) 

Epidemiological details 

Chlamydiaceae species 
detected 
(mean Ct) Season of 

admission 

Nb pos/ 
nb seasonal 
admissions 
(Nb of positive 
bird incidents*) 

Age 
Admission causes 
of positive birds 

Common scoter 
(n=2) 

summer 1/1 (1) ad. moult default 1 C. sp (30.4) 

 fall 1/1(1) ad. unknown cause 1 C. sp (31.8) 

Common murre 
(n=2) 

summer 2/9(2) ad. moult default 2 C. sp (35.1) 

European herring gull 
(n=11) 

spring 1/4 (1) ad. trauma 1 C. sp (33.7) 

 summer 7/59 (7) 6 ad., 1 im. 
unknown cause, 

trauma 
6 C. sp (34.0) 

+ 1 C. psittaci (38.1) 

 winter 3/10 (1) im. 
trauma, 

unkown cause 
3 C. psittaci (38.4) 

Lesser black-backed gull 
(n=1) 

fall 1/1 (1) ad. 
botulism 
suspected 

1 C. sp (34.7) 

Yellow-legged gull 
(n=1) 

fall 1/2 (1) ad. trauma 1 C. sp (37.7) 

Northern gannet 
(n=19) 

summer 13/21 (9) 8 ad., 5im. 
oiled, trauma, 

unknown cause 
13 C. psittaci-like** (26.1) 

 

 fall 5/14 (5) 1 ad., 4 im. 
unknown cause, 

trauma 
5 C. psittaci-like** (29.6) 

 winter 1/10 (1) ad. unknown cause 1 C. psittaci-like** (36.4) 

Legend: n=number of birds; ad.=adult; im.=immature; C. sp: Chlamydia sp. 
* An incident involved one or more birds from the same location and collection date. 
** see the text for details. 
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Figure 2. Phylogenetic reconstruction based on 16S rRNA genes from Chlamydiaceae positive 
Northern gannets, European herring gulls and/or Common murres and representative Chlamydiaceae 

species as well 2 outgroup species comprising W. chondrophila and S. genevensis. 
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The Cq mean values observed in Northern gannets (Cq mean around 27.5) and Common scoters (Cq 
mean around 31.1) highlighted a high level of chlamydial excretion. In addition, in Northern gannets, 
the summer period with a high chlamydial excretion (mean Cq: 26.1) contrasted with the moderate 
(mean Cq: 29.6 ) and low (mean Cq: 36.4) chlamydial shedding seasons of fall and winter 
respectively. In contrast, in European herring gulls and Common murres their global level of 
chlamydial excretion were low (Cq mean around 35). However, at individual level, some of these 
birds (one Common murre and two Herring gulls) appear to be moderate shedders of Chlamydiaceae. 
None of the birds sampled during this survey showed evidence of clinical avian chlamydiosis. 

No specific cause of admission was linked either to a Chlamydiaceae positive bird species or to the 
higher proportion of positive Northern gannets in summer (Table 2). Similarly, no age-related 
difference of proportion of positive birds was noticed in any of the sampled species. 

Molecular characterisation of Chlamydiaceae positive samples 

Using the C. psittaci incA-specific real-time PCR, all the Chlamydiaceae-positive Northern gannet 
samples were positive as well as four European herring gull samples (Table 2). In contrast, 
Chlamydiaceae-positive DNA samples from Common scoters, Common murres and the two other gull 
species were all negative. These samples were also tested negative for C. abortus, C. pecorum,C. 
avium, C. gallinacea and C. ibidis. 

• European herring Gull (Larus argentatus) 

Due to a low DNA content, no genotype could be assigned to the four C. psittaci positive samples 
detected from European herring gulls. Three of these birds were immature and collected from the same 
incident in winter 2013. Their admission cause to the CVFSE was unknown. 

Whereas no amplification was obtained with ompA primers for the seven Chlamydiaceae positive but 
C. psittaci negative samples, partial 16SrRNA and 23S rRNA sequences were successfully amplified 
for two concentrated DNA samples (i.e. 12-1761_J072 and 12-3998_AO018). Phylogenetical analysis 
revealed a position close to the Chlamydiaceae-like C122 sequence obtained from a Larus 
glaucescens (Christerson et al., 2010) (Figures 2 and 3). 

• Common Murre (Uria aalge) 

The partial 16S and 23S rRNA gene sequences from sample 12-3998_AO053 only were successfully 
amplified. Phylogenetical analysis reveals a position close to the Chlamydiaceae-like C122 sequence 
previously mentioned (Figures 2 and 3). 

• Common Scoter, Lesser black-backed Gull, Yellow-legged Gull 

Due to a low DNA content, Chlamydiaceae positive samples from the two Gull species failed to be 
amplified for 16SrRNA, 23S rRNA and ompA. Only the 23S rRNA sequence was successfully 
obtained from one Common scoter (14-1437_D033). Phylogenetical analysis reveals a distinct 
position in comparison to the well-established species (Figure 3). 
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Figure 3. Phylogenetic reconstruction based on 23S rRNA genes from Chlamydiaceae positive 
Northern gannets, European herring gulls and/or Common murres and representative Chlamydiaceae 

species as well 2 outgroup species comprising W. chondrophila and S. genevensis. 
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• Northern Gannet 

Whereas all Northern Gannet samples were positive for C. psittaci using the incA-based PCR, with 
similar Ct values in comparison to the Chlamydiaceae PCR, a panel of samples (identified as Group 1, 
Table 3) had lower Cq values when using the C. psittaci ompA-specific real-time PCR. Closely related 
Cq values between the two PCR analyses were obtained for the second panel of samples (identified as 
Group 2). Analysis of the ompA gene sequences of 16 Northern Gannet samples confirmed the 
existence of 2 distinct groups of sequences and identified mutations at primer binding sites of the 
ompA PCR system in all Group1 sequences (Supplementary data 1). 

BLAST analysis revealed that the ompA sequence of samples 12-3998_AO024, arbitrary defined as 
reference type for Group 1, exhibited a highest degree of similarity to three sequences from parrot 
isolates (UT118-AGP (HQ845540), UT92-AGP (HQ845542),UT241-AGP (HQ845546)). For sample 
12-3998_AO075, arbitrary defined as reference type for Group 2, BLAST analysis revealed that its 
ompA sequence exhibited a highest degree of similarity with two C. psittaci strains of genotype F 
(VS225 and 7778B15). In the dendrogram shown in Figure 4, ompA sequences from Northern gannets 
are distributed in 2 groups, in correlation with PCR results and ompA sequence analysis. All samples 
are in a separate clade in comparison with the well-known C. psittaci genotypes. 

Table 3. Detection of Chlamydiaceae and C. psittaci in Northern gannet samples using real-time PCR. 
 

DNA sample identification 
PCR 

Chlamydiaceae 
(Ct values) 

PCR 
ompA 

C. psittaci 
(Ct values) 

PCR 
incA 

C. psittaci 
(Ct values) 

ompA 
sequence 

12-1761_J075 23.6 32.1 25.3 

Group 1 

12-3998_AN085 26.6 36.5 28.4 

12-3998_AO014 23.5 34.4 25.3 

12-3998_AO024* 19.6 29.9 21.2 

12-3998_AO054 23.2 33.4 24.9 

13-2791_BC038 20.3 30.3 21.8 

13-2791_BC061 28.5 39.4 29.3 

13-2791_BC064** 34.0 neg 35.1 

14-1437_C075** 37.3 neg 39.0 

14-1437_C098** 36.4 neg 38.0 

12-1761_J084 31.8 29.5 32.7 

Group 2 

12-3998_AO022 24.6 25.2 26.4 

12-3998_AO029 25.4 25.7 26.9 

12-3998_AO074 30.0 30.3 31.9 

12-3998_AO075* 23.7 24.4 25.7 

13-2791_BC036 27.9 29.5 28.8 

13-2791_BC063** 35.1 36.3 35.2 

13-2791_BC065 26.2 27.4 26.9 

13-2791_BC073*** 25.0 26.5 26.2 

Legend: * arbitrary designed type sample of each group. 
** no ompA amplification; neg: negative. 
*** For this bird, a second swab has been taken and identified as 13-2791_BC076. 
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Figure 4. ompA-based dendogram constructed from a global alignment of about 900 nucleotide 
positions including Northern Gannet specimens. 

Various C. psittaci genotypes and their relevant strains are included. 
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On the basis of the MLST scheme established for C. psittaci, the four most DNA concentrated 
Northern Gannet samples were selected from the 2 groups for sequence analysis: 12-3998_AO024, 13-
2791_BC38 (Group 1) and12-3998_AO075, 13-2791_BC65 (Group 2). Whereas all the 7 
housekeeping gene fragments were successfully amplified for all Group 1 samples, new fumC primers 
have to be designed for Group 2. MLST sequences obtained from these four samples were new in 
comparison with sequences registered in the Chlamydia MLST database (Supplementary data 2). 
Among the 4 samples examined, sequence variation of the MLST genes was very limited (data not 
shown). Phylogenetic analysis based on concatenated MLST gene sequences resulted in a dendrogram 
with the Northern Gannet samples forming a distinct cluster among the other Chlamydiaceae species 
(Figure 5). When MLST loci are analysed separately, Northern Gannet samples are nearer to the C. 
psittaci cluster, except for oppA and hflX loci (Supplementary data 3). 

In order to ascertain the C. psittaci species determination for these samples, 16S rRNA and 23S rRNA 
genes were obtained from 7 samples (3 samples from Group 1 and 4 samples from Group 2). Data 
highlighted that all Northern gannet sequences are grouped together with the C. psittaci/C. abortus 
cluster, but in a separate clade (Figures 2 and 3). 

Among the 16 C. psittaci sequenced samples, all the seven samples belonging to the Group 1 were 
from birds admitted in summer (5 adults; 2 immatures). Among the Group 2, five were from birds 
admitted in summer (3 adults; 2 immatures) and four from birds admitted in fall (1 adult; 3 
immatures). Among all the 16 samples, seven birds were admitted in groups from 3 distinct incidents. 
Two incidents involved traumatised or oiled birds in summer belonging to mixed Group 1 and Group 
2. The third incident involved in fall two immature birds from Group 2 with unknown cause 
admission. 
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Figure 5. Phylogenetic analyses of concatenated sequences of 7 MLST housekeeping gene fragments (enoA, 
fumC,gatA, gidA, hemN, hlfX and oppA) for 4 Northern gannet specimens(12-3998_AO024, 12-

3998_AO075, 13-2791_BC38 and 13-2791_BC65) and established Chlamydiaceae species. 
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DISCUSSION 

This study aimed to investigate the Chlamydiaceae shedding by seabirds admitted to a WRC in France 
in order to assess the potential related risk for animals in care and the medical staff. To our knowledge, 
this is the first study conducted on birds from the Bay of Biscay (northeast Atlantic Ocean). Studies 
were previously published on Chlamydiaceae shedding by seabirds, either from the United States on 
birds found dead during an outbreak of chlamydiosis (Franson and Pearson, 1995), or caught in the 
wild on the South Georgian archipelago (Herrmann et al., 2000), in Faroe Islands (Herrmann et al., 
2006), from the Bering Sea (Christerson et al., 2010) or more recently from the Baltic Sea (Blomqvist 
et al., 2012a). Whereas studies conducted to date in WRCs only included a limited number of 
individuals from one to two seabird species (Vlahovic et al., 2004; Sharples and Baines, 2009; Kalmar 
et al., 2014), this more-than-2.5-year longitudinal study gave us the opportunity to sample a larger 
panel of birds from several species and families. In particular, a significant number of Common 
murres (Alcidae, Charadriiformes), European herring gulls (Laridae, Charadriiformes) and Northern 
gannets (Sulidae, Suliformes) were sampled. 

In the present study, the cloacal shedding of Chlamydiaceae was detected in four bird families 
(Anatidae, Alcidae, Laridae and Sulidae). To date, avian chlamydiosis was shown to occur in as many 
as 469 bird species (Kaleta and Taday, 2003). In seabirds, Chlamydiaceae were detected in various 
families such as Alcidae, Anatidae, Laridae (the more frequently studied), Procellaridae, Scolopacidae, 
Stercoraccidae, Sternidae (Herrmann et al., 2000; Herrmann et al., 2006; Christerson et al., 2010; 
Blomqvist et al., 2012a; Kalmar et al., 2014). At the bird species level, the present study identified 
Chlamydiaceae in six seabird species including five never reported before as Chlamydiaceae shedders. 
The three most represented species in our study (European herring Gull, Northern Gannet and 
Common Murre, in rank order) are also the three most frequently admitted seabird species in WRCs 
from the French coasts of the Bay of Biscay and the Channel (Union Française des Centres de 
Sauvegarde, unpublished data). 

Chlamydiaceae were detected in 18% of the birds. In previous studies also based on PCR detection 
from cloacal swabs and in species with significant sample sizes (about 30 birds), authors reported 
shedding prevalence of 11% in average (from less than 1% to 38% depending on the species) 
(Herrmann et al., 2000; Herrmann et al., 2006; Christerson et al., 2010; Blomqvist et al., 2012a). 
Regarding Laridae, Christenson et al. (2010) reported a 17% shedding prevalence in average. They 
also reported a shedding prevalence of 18% from a species of the Alcidae family, while we found a 
prevalence of 7% in the Common murres belonging to the same family. 

The highest shedding prevalence (in bird species with a significant sample size) was observed in 
Northern gannets (41%), a species for which no previous data on chlamydiosis were available. Mean 
Cq values observed in these birds highlighted also a high level of chlamydial shedding. These birds 
were sampled after being found washed up on beaches after many days in distress on sea. Those 
conditions could have led a stress-induced shedding of Chlamydiaceae. While European herring gulls 
sampled in this study were also exposed to a distress-induced stress, they had a lower prevalence rate 
and low to moderate chlamydial shedding level. Reasons of the elevated shedding of Chlamydiaceae 
in the Northern gannets are unknown. Hypotheses could be a higher infection rate of this species in the 
wild or different levels of fecal shedding depending on the species. Indeed, as reviewed by Rank and 
Yeruva (2014), it seems that Chlamydiaceae could persist in a commensal relationship in the 
gastrointestinal tract of birds without inducing disease and that stress and/or co-infections could 
exacerbate the fecal excretion. A recent infection can however be ruled out since the cloacal swabbing 
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was done in less than two days after their rescue and that more days are needed to detect 
Chlamydiaceae in droppings after an initial infection (Vanrompay et al., 1995). 

In Northern gannets, the Chlamydiaceae shedding prevalence and the excretion level was higher in 
summer than in fall and in winter taken together. Seasonal fluctuations have been already reported for 
pigeons (Trávnicek et al., 2002; Sachse et al., 2012). Northern gannets admitted to the WRC in 
summer were mainly adults (62%) and those birds had a higher excretion level than the immature 
birds. An explanation could be that at this season, adults are breeding in colonies and foraging far to 
feed their offsprings leading to physiological-stress-induced shedding of Chlamydiaceae as it has 
already previously been reported for other pathogens (Broman et al., 2002). The admission causes of 
the adults and the immature birds were identical and the same person swabbed all the birds in the same 
way during the whole study period. In contrast, the prevalence was not significantly different from one 
season to another in European herring gulls, species more opportunistic and less dependent on specific 
food resources. 

Regarding the chlamydial species determination, C. psittaci was detected in four European herring 
gulls (same age, same incident), but unfortunately without any genotyping performed due to a low 
DNA content. Interestingly, non-C. psittaci Chlamydiaceae were detected from two other European 
herring gulls as well as from Common scoters, Common murres, Lesser black-backed gulls and 
Yellow-legged gulls. Based on the 16S rRNA, 23S rRNA and/or ompA sequences, these sequences 
were shown to be related to a Chlamydiaceae-like detected initially from a Larus glaucescens from the 
Bering Sea (Christerson et al., 2010) then later on a Herring gull specimen from Sweden (Blomqvist et 
al., 2012a). Detection of these atypical Chlamydiae in birds from different geographical origins 
suggests a fairly widespread. Unfortunately, these atypical Chlamydiae could not be successfully 
cultivated to date. 

Based on results obtained with specific C. psittaci PCR systems and by ompA sequence analysis, two 
ompA-variants of a Chlamydiaceae strain were detected in Northern gannets leading to the definition 
of two distinct groups of birds carrying one or the other of the variants. Interestingly, complementary 
MLST, 16S rRNA and 23S rRNA gene analysis showed that these variants are related to the well-
known C. psittaci and C.abortus species, but in a distinct clade. OmpA- and incA- based PCR systems 
were used in this study. Cross reactions with C. abortus strains were already identified for the incA-
based PCR system (unpublished data) and ompA is known to be one of the most polymorphic genes in 
Chlamydiae and a hotspot for mutations and inter-strain recombinations (Brunelle and Sensabaugh, 
2012).The use of these two PCR systems could lead to misidentifications within the C. psittaci and/or 
C.abortus groups. As previously reported, despite obvious pathological differences, analysis of gene 
sequences shows that C. psittaci comprises an unresolved cluster of strains, from which C. abortus is 
evolving. The position of the ompA variants detected in Northern gannet specimens should be clarified 
by more comprehensive studies based on the WGS analysis of strains which have to be isolated 
beforehand. 

The two variants of the Chlamydiaceae strain were detected in Northern gannet specimens at each 
sampling season. It could be hypothesised that these two groups of birds came from two distinct 
breeding colonies and that ompA-variants could be used as markers of their origin. Ecological studies 
showed that the Northern Gannet is a species which breed in colonies with highly seasonal distinct 
patterns of distributions (Del Hoyo, 1992; Fort et al, 2012; Wakefield et al. 2013). During the breeding 
season in summer, adults forage within a range of few hundred kilometres around their breeding site to 
feed their nestlings (Pettex et al., 2010; Wakefield et al., 2013). Adults collected in summer on 
beaches of the Bay of Biscay come probably from mixed groups of birds whose breeding colonies are 
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located in the Channel or on the south coasts of Great Britain or Ireland (Celtic Sea) (see Wakefield et 
al., 2013). Indeed, the positive birds admitted in summer belonged to the same incidents (so probably 
from the same foraging area) but to one or the other group of Chlamydiaceae. During the winter, 
adults reach the south of the wintering area of their colony of origin (Fort et al., 2012) before coming 
back to breed the following summer. Then, the only adult positive bird collected in our study in winter 
belonged probably to a British or Norvegian colony (see Fort et al., 2012) but since it belonged to a 
group of Chlamydiaceae shedders also present in the same area during the summer, its colony of 
origin is likely located on the Celtic Sea (British colony). Less information is available about the 
spatial distributions of immature birds according to seasons. The yearlings are however known to 
reach the south of the wintering area of their birth colony in their first winter before coming back to 
breed when they are mature (Del Hoyo, 1992). In our study, immature birds were admitted to the 
CVFSE in summer and fall and harboured, at each sampling season, one or the other of the two groups 
of Chlamydiaceae. Regarding the information available on the ecology of the adults and our findings, 
it could be hypothesised that immature birds located in summer and fall in the Bay of Biscay belong 
probably to breeding colonies located in the Channel or in the Celtic Sea. To confirm the potential of 
the chlamydia typing for the colony determination of Northern gannets, analysis of Chlamydiaceae 
harboured by birds caught in different breeding colonies across Europe would be interesting. 

In conclusion, this study showed that seabird species from the northeast Atlantic Ocean are carrying 
Chlamydiacea bacteria, including the potential pathogenic and zoonotic C. psittaci detected in 
European herring gulls and new C. psittaci-like strains highly shed by Northern gannets. Those 
findings highlight that medical staff of WRCs, wildlife professionals, and even the public collecting 
distressed seabirds, should be aware of the potential exposure to Chlamydiaceae, even without any 
evocative clinical signs in birds. Then, protective equipments should be worn (e.g. gloves, masks) and 
control measures (e.g. isolation, disinfection) taken in order to avoid the spread of the pathogen. This 
is even more true in case of ecological disasters, like oil spills, where many seabirds are housed 
together in close contact with the rehabilitation team. Even if the pathogenicity of the C. psittaci-like 
detected here in Northern gannets remains to be assessed, Avian chlamydiosis and Psittacosis have to 
be included in the etiologic hypothesis of diseased or dead seabirds in WRCS or flu-like symptoms 
observed in the medical staff respectively. Our study confirms also than a large number of bird species 
could harbour Chlamydiaceae and that the chlamydial diversity occurring among birds is broad. The 
use of sensitive and broad range tools is a pre-requisite for the detection of all Chlamydiaceae and 
further research are still needed in order to learn more about their diversity, in particular within the 
closely related C. psittaci and C. abortus species which are known to be of animal and public health 
concerns. 
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Supplementary data 1. OmpA sequences alignment for Northern gannet specimens. 
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Supplementary data 2. MLST ST for each MLST genes for samples 12-3998_AO024 (reference type 
for Northern gannet Group 1) and 12-3998_AO075 (reference type for Northern gannet Group 2). 

 
Sample Group gatA oppA hflX gidA enoA hemN fumC ST 

12-3998_AO024 1 35 26 33 37 27 20 24 84 

13-2791_BC38 1 35 26 34 under 
registration 

under 
registration 20 24 under 

registration 

12-3998_AO075 2 35 26 34 37 27 20 24 85 

13-2791_BC65 2 35 26 33 37 under 
registration 20 24 under 

registration 
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Supplementary data 3. Phylogenetic analyses of concatenated sequences of 5 housekeeping gene 
fragments (excluding oppA and hflX loci) from 4 Northern gannet specimens (12-3998_AO024, 12-

3998_AO075, 13-2791_BC38 and 13-2791_BC65) and established Chlamydiaceae species. 
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