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Complete program 

Tuesday 6 September 2022 

08:00–09:00  Registration 

09:00-09:45  Opening Ceremony 

09:45-10:30  Plenary talk I (Moderator: Carme Rosell) 

09:45  African Swine Fever and wild pig reservoirs: A moving target 

Ferran Jori - CIRAD-INRAE, Département BIOS, Campus International de Baillarguet, France 

10:30-11:00 Networking Break 

11:00-13:00    SESSION A - ASF management in wild boar (Moderator: Joaquín Vicente) 

11:00 A review of the important role of wildlife in African Swine Fever 
Jaime Bosch, Teresa Goicolea, Pablo Cisneros, María Cruz Mateo, Satoshi Ito, Cecilia 

Aguilar-Vega, Carolina Muñoz, Jose Manuel Sánchez-Vizcaíno

11:15 Preventive measures against African Swine Fever (ASF) in wild boar: 
Importance of carcass records and testing as a passive surveillance strategy 
for early detection
Ulf Hohmann, Julia Blicke, Janosch Arnold, Coralie Herbst, Roberto Valerio House, Laura 
Zani, Anja Globig, Klaas Diezte, Klaus Depner 

11:30 Ecological connectivity as a tool for predicting African Swine Fever spread: the 
Italian outbreak as case of study 
Sonia Illanas, Javier Fernández-López, José Antonio Blanco-Aguiar, Ezio Ferroglio, 
Massimo Scandura, Marco Apollonio, Stefania Zanet, Rachele Vada, Kamila Plis, Tomasz 
Podgorski, Jim Casaer, Patrick Jansen, Graham Smith, Simon Croft, Oliver Keuling, 
Joaquín Vicente, Pelayo Acevedo 

11:45 Determining restriction zones to control African Swine Fever in wild boar 

populations using movement data 
Elodie Wielgus, Alisa Klamm, Franz J. Conraths, Carsten Dormann, Maik Henrich, Franz 
Kronthaler, Marco Heurich 

12:00 African Swine Fever management in Belgium 
Alain Licoppe, Valérie De Waele, Annick Linden 

12:15 African Swine Fever outbreak in Belgium ; field work of destruction 
Pauline Emond, Dorothée Denayer 
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12:30 Using infrared technology as a tool for finding wild boar carcasses within 

African Swine Fever outbreaks 
Janine Rietz, Suzanne van Beeck Calkoen, Jens Schlüter, Helena Wehner, Karlheinz 
Schindlatz, Christian von Hoermann, Jörg Müller, Marco Heurich 

12:45 Detecting African Swine Fever in near-real time using electronic ear tags with 

accelerometers 
Kevin Morelle, Jose Angel Barasona, Georg Heine, Andreas Daim, Janosch Arnold, Toralf 
Bauch, Estefania Cadenas-Fernández, Aleksandra Kosowska, Marta Martínez Avilés, 
Jaime Bosch, Daniel Zuniga, José Manuel Sánchez-Vizcaíno, Martin Wikelski, Kamran 
Safi  

13:00-14:30 LUNCH 

14:30-16:30    SESSION B - Spatial behaviour (Moderator: Oliver Keuling) 

14:30 Habitat selection by wild boar (Sus scrofa) in different landscape contexts 
Carlos Barroqueiro, João Carvalho, Guilherme Pereira, Nuno Pinto, Carlos Fonseca, Rita 
Tinoco Torres 

14:45 Resting strategies of wild boar in anthropogenic landscapes 
Gustave Fradin , Simon Chamaillé-Jammes 

15:00 Sleeping in someone else's bed – revisitation of resting sites by wild boar (Sus 

scrofa) 
Justine Güldenpfennig, Euan Mortlock, Astrid Olejarz, Tomasz Podgórski, Miloš Ježek 

15:15 Disentangling the drivers of wild boar movement patterns from camera trap 

data 
Pablo Palencia, Pelayo Acevedo, Tim R. Hofmeester, Jorge Sereno, Joaquín Vicente 

15:30 An Individual-based Spatio-temporal distribution model for future wild boar 

distribution in Flanders 
Anneleen Rutten, Xavier Simons, Marc Dispas, Lynn Pallemaerts, Toon Van Daele, Jim 
Casaer 

15:45 Dead reckoning in combination with GPS telemetry improves step-length 

parameter in movement analysis 
Monika Faltusová, Miloš Ježek, Václav Silovský, Michaela Másílková  

16:00 Do increased recreational activities during COVID-19 lockdown affect wild 

boar's spatial behaviour? 
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Astrid Olejarz, Monika Faltusová, Justine Güldenpfennig, Václav Silovský, Miloš Ježek, 
Tomasz Podgórski 1 

16:15 Are wild boar sensitive to the human disturbance? 
Rudy Brogi, Francesca Brivio, Marco Apollonio 

16:30-17:00 Poster break 

17:00-19:00 SESSION C - Ecology and Damage mitigation (Moderator: András Náhlik) 

17:00 Using Fear to Manage Crop Damage by Wild Boar 
Manisha Bhardwaj, Andreas Seiler, Petter Kjellander 

17:15 Human and wild boar co-use of crossing structures in a High Speed Railway 
Carme Rosell, Joana Colomer, Marina Torrellas, Albert Cama, Joaquín Cuenca, Luis M. 
Fernández, Rosa M. Matas, Ferran Navàs, José M. Siller 

17:30 Wild boar (Sus scrofa L.) effect on the forests and agricultural lands and 

population management 
Olgirda Belova, Arūnas Tarvydas 

17:45 Impacts of wild pigs on acorn availability for native wildlife 
Arielle S. Fay, Stephen J. Zenas, Mark D. Smith, Stephen S. Ditchkoff 

18:00 Does mast seeding shape mating time in wild boar? A comparative study 
Jessica Cachelou, Christine Saint-Andrieux, Eric Baubet, Eveline Nivois, Emmanuelle 
Richard, Jean-Michel Gaillard, Marlène Gamelon  

18:15 Wild boar establishment, population growth and management in Sweden 
Bodil Elmhagen, Göran Bergqvist 

18:30 Observation of rescue behaviour in wild boar (Sus scrofa) 
Michaela Masilkova, Miloš Ježek, Václav Silovský, Monika Faltusová, Jan Rohla, Tomáš 
Kušta, Hynek Burda 

18:45 Cascading effects trigerred by African Swine Fever (ASF): from wild boar decline 

to oak regeneration 
Michał Bogdziewicz, Dries Kuijper, Rafał Zwolak, Emilia Wysocka-Fijorek, Anna Gazda, 
Stanisław Miścicki, Tomasz Podgórski 
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Wednesday 7 September 2022 

08:30-17:00 FIELDTRIPS: 

   DRONEBOAR  

ROADBOAR  

URBANBOAR 

   WINEBOAR 

17:00-19:00  POSTERS & DRINKS 
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Thursday 8 September 2022 

09:00-09:45 Plenary talk  II (Moderator: Tomasz Podgórski) 

09:00 Hunting wild boar: How, why and to which costs? 
Oliver Keuling  

09:45-11:30 SESSION D - Population control (Moderator: Tomasz Podgórski) 

09:45 Keeping pace with technology: Drone-supported monitoring and targeted wild 

boar hunting in times of ASF epidemic 
Niels Hahn, Rudi Messmer, Sven Messmer, Tim Messmer 

10:00 Factors influencing the number of wild boar hunted in battues in 

Mediterranean Natural Protected Areas 
Joana Colomer, Carme Rosell, Ferran Navàs, Marina Torrellas, Berta Pericas, Daniel 
Guinart, Giovanna Massei, José Domingo Rodríguez-Tejeiro 

10:15 Changes on wild boar hunting in Montseny during the last 20 years: 

implications for management 
Daniel Guinart, Joana Colomer, Ferran Navàs, Rosell 

10:30-11:00 Networking break 

11:00 Fertility control of wild boar in urban areas of northeastern Spain 
Manuel Lopez-Bejar, Annais Carbajal, Sergi Olvera, Encarna Casas, Fransesc Closa, Fiona 
Bellamy, M. Gomm, Douglas Eckery, Giovanna Massei  

11:15 Management effects of a Wild Boar (Sus scrofa) population in Wadi Issachar, 

Israel - culling 
Ido Gal, David Saltz, Amit Dolev 
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11:30-13:00 SESSION E - Methods to estimate abundance (Moderator: Stefano Focardi) 

11:30 The European Observatory of Wildlife (EOW): a collaborative network of 

observation points triggered by the need of monitoring wild boar at European 

scale 
Tancredi Guerrasio, Pelayo Acevedo, Marco Apollonio, José Antonio Blanco-Aguiar, Guillaume Body, 
Jim Casaer, Ezio Ferroglio, Azahara Gomez Molina, Sonia Illanas, Patrick Jansen, Francesca 
Jaroszynska, Oliver Keuling, Yorick Liefting, Pablo Palencia, Kamila Pils, Tomasz Podgórski, Carmen 
Ruiz Rodriguez, Massimo Scandura, Graham Smith, Ramon Soriguer, Rachele Vada, Stefania Zanet, V 
Aleksowski, Oskar Berdión , Sandor Csányi, Alper Ertürk, Lidija Fajdiga, Fernando Escribano, Gradimir 
Valentinov Gruychev, I Gutiérrez , Veith Häberlein, Bledi Hoxha, Kresimir Kavčić, Carlos Martínez-
Carrasco, P Pereira, Radim Plhal, João Santos, Jorge Sereno, Anil Soyumert, Nikica Sprem, Stoyan 
Stoyanov, Aleksander Trajce, Nicolas Urbani , Francisco Carro, Hughes Lefranc, Joaquín Vicente 

11:45 Automatic wild boar detection on camera trap images using machine learning 
Beatriz Vidondo, Stefan Glüge, Laurent Huber, Claude Fischer, Luc Legrand 

12:00 Random Encouter and Staying Time model applied in Mediterranean 

environment: strengths and weaknesses 
Pietro Pontiggia, Barbara Franzetti, Valentina Bellini, Alessandro Calabrese, Valerio 
Nicolucci, Stefano Focardi 

12:15 Semi-automated density estimation of wild boar based on camera trap data 
Maik Henrich, Christian Fiderer, Hjalmar Kühl, Timm Haucke, Volker Steinhage, Marco 
Heurich 

12:30 Cameras or camus? Comparing camera traps and snow tracks surveys to 

estimate densities of large ungulate prey 
Scott Waller, Dale Miquelle, Mark Hebblewhite, Jedediah Brodie, Hugh Robinson, 
Svetlana Soutyrina 

12:45 Integrating hunting yield data at different resolution for wild boar abundance 

modeling 
Javier Fernández-López, Sonia Illanas, David Ferrer, Jose A. Blanco-Aguiar, Joaquín 
Vicente, Pelayo Acevedo 

13:00-14:30 Lunch 
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14:30-15:45 SESSION F - Other Suids ecology and management (Moderator: Giovanna 

Massei) 

14:30 Do wild suids from Ndumo Game Reserve, South Africa, play a role in the 

maintenance and transmission of African Swine Fever to domestic pigs? 
Cynthia Mapendere, Ferran Jori, Eric M.C Etter, Willem J. H Ferguson 

14:45 Health implications of interactions between bushpigs, Potamochoerus larvatus 

and domestic pigs in pathogens transmission in Madagascar 
Rianja Rakotoarivony 1, Ferran Jori 2, Raphël Rakotozandrindrainy 3, Daouda Kassie 2, 
Modestine Raliniaina 4 

15:00 Six years of Javan warty pig research and conservation in West Java, Indonesia: 

a summary 
Johanna Rode-Margono, Yudi Irawan, Hany Zuyyina Luthfa, Edwar Josen, Shafia Zahra, 
Stuart Young 

15:15 Horse-pigs, tapir-pigs, aardwark-pigs, unicorn-pigs, and more: morphological 

and ecological disparity of Suidae 
Antoine Souron  

15:30 Capture and re-homing of free-ranging pot-bellied pigs in Catalonia from 2019-

2021 (Spain) 
Míriam Martínez-Macipe, Alodia Mora, María Moreno, Andrea Torres 

15:45-16:15 Poster break 

16:15-17:15 SESSION G - Genetics (Moderator: Laura Iacolina) 

16:15 Genetic differentiation of invasive wild pigs from domestic pigs 
Timothy Smyser, Rachael Giglio, Peter Pfallelhuber, Amy Davis, Courtney Bowden, 
Michael Tabak, Arianna Manunza, Valentin Balteanu, Marcelo Amills, Laura Iacolina, 
Pamela Walker, Carl Lessard, Antoinette Piaggio 

16:30 Native genomic diversity and differentiation of wild boar populations in Italy 
Massimo Scandura, Giulia Fabbri, Romolo Caniglia, Laura Iacolina, Federica Mattucci, 
Chiara Mengoni, Giulio Pante, Marco Apollonio, Nadia Mucci 

16:45 Spatial genetic structure of European wild boar, influences of ancient and 
recent demographic history 
Joost de Jong, Laura Iacolina, Herbert Prins, Pim van Hooft, Richard Crooijmans, Sip van 
Wieren, Joaquin Vicente, Eric Baubet, Seán Cahill, Eduardo Ferreira, Carlos Fonseca, 
Peter Glazov, Ida Jelenko Turinek, András Náhlik, Victor M. Lizana Martín, Boštjan 
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Pokorny 11, Tomasz Podgórski 12, Nikica Šprem 13, Rauno Veeroja 14, Ronald Ydenberg, 
Hendrik-Jan Megens 

17:00-18:45 SESSION H - Diseases and One Health (Moderator: Ferran Jori) 

17:00 Exploring differential host susceptibility or resistance to pathogens in wild pigs 
Courtney Bowden, Vienna Brown, Ryan Miller, Paola Boggiatto, Jennifer Kiser, Peter 
Owgeng, Charles Masembe, Antoinette Piaggio, Timothy Smyser 

17:15 Wildlife services feral swine disease surveillance activities 
Vienna Brown, Gregory Franckowiak, Michael Marlow 

17:30 Integrated control of tuberculosis in domestic and wild suids in Mediterranean 

Spain 
Saúl Jiménez-Ruiz, María Ángeles Risalde, Ignacio García-Bocanegra, Eduardo Laguna, 
Débora Jiménez-Martín, David Cano-Terriza, Joaquín Vicente, Pelayo Acevedo 

17:45 Is the wild boar a risk of hepatitis E virus transmission to domestic Iberian pigs 

in southwestern Mediterranean ecosystems? 
Javier Caballero-Gómez, Saúl Jiménez- Ruiz, María A. Risalde, Antonio Rivero-Juárez, 
Eduardo Laguna, David Cano-Terriza, Mario Frías, Pelayo Acevedo, Pedro López-López, 
Joaquín Vicente, Gema García-Delgado, Ignacio García-Bocanegra 

18:00 Capabilities for targeted, large-scale feral swine depopulation in the event of a 

foreign animal disease introduction 
Michael Marlow, Vienna Brown 

18:15 Identifying the Eurasian eco-regions and important factors related to African 

Swine Fever distribution in wild boar to enhance the management of the 

disease 
Cecilia Aguilar Vega, Carolina Muñoz Pérez, José Manuel Sánchez-Vizcaíno, Jaime Bosch 

18:30 The Evolution of African Swine Fever in Asia: An underestimated but urgent 

issues 
Satoshi Ito, Jaime Bosch, Estefanía Cadenas-Fernández, Marta Martínez-Avilés, Jeong 
Hyunkyu, Jose Manuel Sánchez-Vizcaíno 

20:30-23:30 Conference dinner 
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Friday 9 September 2022 

09:00-09:45 Plenary talk III (Moderator: Sandra Cellina) 

09:00 What we don’t know about wild boar: knowledge gaps and research priorities 

for an overcrowded world 
Giovanna Massei  

09:45-11:45 SESSION I - Wild boar in urban habitats (Moderator: Sandra Cellina) 

09:45 Assessing the animal and public health hazard of urban wild boar using an 

Agent-Based Model approach 
Carlos González-Crespo, Beatriz Martinez-Lopez, Carles Conejero, Raquel Castillo-
Contreras, Emmanuel Serrano, Josep María Lopez-Martín, Santiago Lavín, Jorge Ramón 
Lopez-Olvera 

10:00 Management strategies to tackle urban wild boar conflicts in the metropolitan 

area of Barcelona 
Josep Maria López-Martin, Gemma López-Vañó, Carme Maté, Joan Roldan 4, Carles 
Conejero, Raquel Castillo-Contreras, Seán Cahill, Gregorio Mentaberre, Jorge López-
Olvera 

10:15 Urban wild boar bow hunting control in Madrid 
Juan Delibes de Castro, Rodrigo Rua Marin, Angel Gonzalez Jimenez, Santiago Martin 
Romero, Javier Sintes Pelaz, Iñigo Sobrini 

10:30-11:00 Networking break 

 

11:00 Sex and age specificity of capture methods for wild boar control in urban and 

periurban areas 
María Escobar-González, Josep-María López-Martín, Joan Roldán, Gemma López, Carles 
Conejero, Marta Valldeperas, Josep Estruch, Stefania Tampach, Raquel Castillo-
Contreras, Gregorio Mentaberre, Santiago Lavín, Emmanuel Serrano, Jorge-Ramón 
López-Olvera 

11:15 Habituated wild boar in the city of Haifa: Management pattern to cope with 
Amit Dolev, Yael Olek, Ido Gal 

11:30 Movement and foraging patterns of urban wild boar - the case of Haifa Israel 
Dan Malkinson 
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11:45-13:15 SESSION J - Human dimensions (Moderator: Jim Casaer) 

11:45 A new approach to bridge the gap between ecology and human dimensions of 

wild boar management 
S Chamaillé-Jammes, R. Mathevet 

12:00 A dynamic dashboard for the adaptive management of wild boar in Flanders 
Lynn Pallemaerts, Anneleen Rutten, Sander Devisscher, Jim Casaer 

12:15 Moral values and habituation drive citizen perception of wild boar in Barcelona: 

a love & hate story 
Carles Conejero, Carlos González-Crespo, Clara Pretus, Aníbal Arregui, Jaume Fatjó, 
Raquel Castillo-Contreras, Emmanuel Serrano, Santiago Lavín, Gregorio Mentaberre, 
Jorge R. Lopez-Olvera 

12:30 Reversible Pigs? Oscillating perceptions and relations in the human-wild boar 

interface 
Anibal G. Arregui 

12:45 Bewildering numbers: a social analysis of how population estimates shape 

human-wild pig relations 
Luděk Brož, Paul Keil, Kieran O’Mahony 

13:00 The influence of income and loss on hunters’ attitudes towards wild pigs and 

their management 
Samantha Leivers, Keith Carlisle, Rachel Connally, Maureen Frank, John Tomecek 

13:15-13:45 CLOSING CEREMONY 
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List of posters

ASF management 

1. Effect of the control of wild boar (Sus scrofa L.) population preventing African 
Swine Fewer 
Olgirda Belova, Arunas Tarvydas 

2. ASF exit strategy application based on field passive surveillance data 
Stefano Cappai, Vittorio Guberti, Sandro Rolesu, Antonio Pintore, Pietro Desini, Daniela
Mandas, Federica Loi 

3. Ensuring excellent specificity for ASFV antibody detection on wild boar with ID 
SCREEN ® ELISAS 
L. Comtet, M. Roche, F. Donnet, P. Pourquier 

4. Assessment of management strategies to control potential African Swine Fever 
outbreaks in California using an Agent-based epidemiological model 
Carlos Gonzalez-Crespo, Jose Pablo Gómez-Vázquez, Kathleen O’Hara, Laura Patterson, 
Beatriz Martínez-López 

5. Ceiler-Catcher: Worlds first turn-key boar trap system with 4G 1440P livestreaming
camera, push notifications and remote catch 
Paul Kaden 

6. A cartographical tool for managing African Swine Fever based on the most relevant 
parameters related to ASF in European wild boar 
Carolina Muñoz Pérez, Cecilia Aguilar-Vega, José Manuel Sánchez-Vizcaíno, Jaime Bosch 

7. Tools and opportunities for African Swine Fever control in wild boar and feral pigs:
a review 
Pablo Palencia, Sandra Blomes, Ezio Ferroglio, Andey Gogin, Yeong-Seok JO, Radim Plha, 
Annick Linden, Mary-Louise Penrith, Joaquín Vicente, Arvo Viltrop, Christian Gortazar 

8. ANIMAS: Citizen science at the service of African Swine Fever surveillance 
Patrícia Tavares Santos, André T. Magalhães , Patrícia Clemente , Ana C. Nunes , Yolanda Vaz 

Spatial behaviour 

9. Stick on the pig: an alternative non-invasive method for fixing telemetry devices on 
wild boar (Sus scrofa) 
Jörg Beckmann, Horst Reinecke, Marcus Meißner, Sven Herzog, Helmuth Wölfel 

10. Hunting pressure, non-hunting related disturbance and habitat shape the space-
use of wild boar (Sus scrofa) 
Markus Handschuh, Manisha Bhardwaj, Peter Linderoth, Janosch Arnold 

Ecology 

11. Differences in activity patterns of three ungulate species (Dama dama, Sus scrofa 
and Capreolus capreolus) in a Mediterranean wetland area 
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Laura Adán Chirivella, Joana Colomer, Marina Torrellas, Ferran Navàs, Sergi Romero, Carme 
Rosell 

12. Evaluating the impacts of wild pigs (Sus scrofa) on wetlands and water quality in 
the US coastal plain 
Elizabeth Bradley, Graeme Lockaby 

13. The effects of hunting on the vigilance social structure and reproductive hormones 
of wild boar in Israel 
Achiad Davidson, Dan Malkinson, Uri Shanas 

14. Forest, rural or urban landscape? The influence of the living environment on wild 
boar (Sus scrofa) 
Wioleta Goździejewska  

15. Preliminary data on wild boar habitat selection in a coastal dune system and 
marshland in the northwest Iberian Peninsula 
Xose Pardavila, Francisco Carro, Adrian Lamosa, Joaquín Vicente, Pelayo Acevedo, Ramon 
Soriguer 

16. Stable isotopes of carbon and nitrogen in Sus scrofa hair and their usefulness in 
diet analysis 
Giovanni Vedel, José Manuel Moreno Rojas, Juan Carranza 

17. First approach to the gut microbiome of wild boar (Sus scrofa) and its relationships 
with management 
Olmo Linares, Giovanni Vedel, Juan Carranza, Xavier Triadó‐Margarit, Emilio Casamayor 

18. Past and current expansion of the wild boar in Asturias (North of Spain) 
Carlos Nores, Pablo González-Quirós, Orencio Fernández 

Damage mitigation 

19. Predicting the occurrence of wilboar-vehicle collisions along the road network of a 
Mediterranean region 
Daniele De Angelis, Francesco Riga, Andrea Monaco, Barbara Franzetti 

20. Wild boar-vehicle collisions and drive hunts. Are they related? Ten-year temporal 
and spatial analysis in Álava 
Oskar Berdión, María Vergara, Alain Sanabria  

21. Drone and satellite images to identify damages in crops 
Petter Kjellander 

22. Role of wild boar in nest predation in agricultural habitats 
Szilvia Gyetkó, András Náhlik, Tamás Tari 

23. Evaluation of damage to forest tree plantations by wild boar in the Czech Republic 
Vlastimil Skoták, Jiří Kamler 

24. Crop damage by wild boar (Sus scrofa) depending on the crop composition in 
central-eastern Poland 
Katarzyna Tajchman, Paweł Piekarczyk , Olgirda Belova, Katarzyna Dziki-Michalska 
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Population control 

25. Why to monitor wild boar populations? New applications for management of 
density estimation data 
Joana Colomer, Emili Bassols, Ferran Navàs, Maria Josep Vargas, Jordi Ruiz-Olmo, Carme 
Rosell 

26. Up-Net Trap for catching wild boar (Sus scrofa)
Andreas Daim, Klaus Hackländer 

27. The main motto of Czech hunters: "Eat and multiply!"
Jakub Drimaj, Jiří Kamler 

28. Managing wild boar overabundance in a small, fenced protected area
Barbara Franzetti, Valerio Nicolucci, Alessandro Calabrese, Stefano Focardi 

29. Analysis of wild boar hunt in Aragon (Spain), 2006-2019 
Juan Herrero, Javier Marco, Alberto Giménez-Anaya, Alicia García-Serrano 

30. Testosterone and 17β-estradiol levels in wild boar males 
Claudia Maistrelli, Marion Schmicke, Martina Hoedemaker, Ursula Siebert 

31. Wild boar in medium-sized towns. Oviedo as a case history 
Carlos Nores, Pablo González-Quirós, Obdulio Moreno, Orencio Hernández 

32. Wild boar management in Gipuzkoa: results of last 20 years
Iñigo Mendiola, Iñaki Olano 

Methods to estimate abundance
33. Dynamics of numbers and harvests in wild boar (Sus scrofa) population in south-

western Poland 
Bogusław Bobek, Dorota Merta, Jakub Furtek, Marta Wojciuch-Płoskonka 

34. Camera Trap Distance Sampling: a pilot study to assess possible bias in parameter 
estimates and results 
Pietro Pontiggia, Barbara Franzetti, Stefano Focardi

35. Maping of areas with wild boar overabundance in the Valencia region (East Spain) 
Carmen Gómez Peris, Juan Miguel Burgui Oltra, Mª Pilar Nieto, Mª José Carrión 

36. Validating camera trapping to study wild boar populations in the Alps 
Rachele Vada, Stefania Zanet, Anna Trisciuoglio, Enrica Fantini, Maria Grazia Carpignano,
Federica De Cicco, Mattia Fracchia, Pablo Palencia, Ezio Ferroglio 

37. If population estimates obtained from camera trapping do not yield clear results, 
do indices work better? 
Pietro Pontiggia, Valentina Bellini, Barbara Franzetti, Valerio Nicolucci, Alessandro Calabrese,
Stefano Focardi 

Other Suids ecology and management
38. The importance of diversity – habitat selection in Visayan Warty pigs Sus cebifrons 

in the Bayawan Nature Reserve on Negros in the Philippines 
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Alexander Enge, Matt Ward, Johanna Rode-Margono, Guillermo McPherson, Justine 
Magbanua 

39. Understanding the ecology of the Mindoro warty pig (Sus oliveri)
Fernando Garcia Gil 

40. Joining forces in pig and peccary conservation: European zoos follow the IUCN 
‘One Plan Approach’ 
Johanna Rode-Margono, Merel Zimmermann, Kristin Leus, Lidia Przybylska, Maren Siebert,
Will Walker, Ross Snipp, Bengt Holst, Harald Beck, Jan Pluháček , Jörg Beckmann 

Genetics 

41. Mining the Romanian wild boar genome reveals a reduced diversity and signature 
of an admixed origin 
Valentin Adrian Bâlteanu, Ruxandra Karina Sigartău, Marcel Amills 

42. First insights into spatial, reproductive and social behaviour of wild boar by using
MHC and neutral genetic diversity 
Aja Bončina, Luka Duniš, Boštjan Pokorny, Laura Iacolina, Elena Bužan 

Diseases and One Health 

43. Implementing integrated wildlife monitoring: challenges and outcomes 
Patricia Barroso, Jon A. Zearra, José J. Cerón, Beatriz Cardoso, Elisa Ferreras, Pablo Palencia,
Germán Cáceres, Jorge López-Olvera, Christian Gortázar 

44. Presence of hepatitis E virus in testis of naturally infected wild boar 
Javier Caballero-Gómez, María A. Risalde, Mario Frias, Pedro López-López, Christine Fast, Saul 
Jiménez-Ruiz, Irene Agulló-Ros, Martin Eiden, Débora Jiménez-Martín, Ignacio García-
Bocanegra, Gema García-Delgado, José Carlos Gómez-Villamandos, Antonio Rivero-Juarez 

45. Gastrointestinal parasites in wild boar from Portugal in a One Health perspective
Filipa Martins, Madalena Vieira-Pinto, Ana Carolina Abrantes, Margarida Viana, Carlos 
Venâncio, Bruno Vinhas, Teresa L. Mateus 

46. Proposal for hygiene requirements score during the on-spot wild boar initial 
examination 
Ana Carolina Abrantes, Madalena Vieira-Pinto 

47. Evaluation of the long-term effect of PCV2 vaccination and deworming in wild boar 
on the severity of lesions associated with bovine tuberculosis 
Rocío Holgado Martín, Natalia Jiménez Pizarro, Javier Galapero, Alfonso Ramos, Remigio 
Martínez Pérez, José Manuel Benítez Medina, Alfredo García Sánchez, Luis Gómez 

48. Evaluation of long-term health state against PCV2 after vaccination and deworming
in wild boar 
Natalia Jiménez Pizarro, Rocío Holgado Martín, Alfonso Ramos, Remigio Martínez, Jose 
Manuel Benítez, Javier Galapero, Alfredo García, Luis Gómez 

49. Use of livestock resources by wild boar in the proximity of indoor pig farms 
Eduardo Laguna, Pelayo Acevedo, Saúl Jiménez-Ruiz, Roberto Pascual-Rico, Fernando 
Escribano, Carlos Martínez-Carrasco, Gregorio Mentaberre, Llorenç Ricou, Mario Sebastián-
Pardo, Nicolás Urbani, Joaquín Vicente 
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50. Zoonoses in wild boar hunted for private consumption in Guarda, Portugal: The 
case of swine Erysipela and swine brucellosis 
João Nuno Canotilho, Ana Carolina Abrantes, David Risco, Pedro Fernández-Llario, José 
Aranha, Madalena Vieira-Pinto 

Wild boar in urban habitats 

51. Wild boar synurbization is detrimental to wild boar health and welfare 
Carles Conejero, Jorge Lopez-Olvera, Andreu Colom-Cadena, Xavier Fernández-Aguilar,
Raquel Castillo-Contreras, Marta Valldeperes, Carlos González-Crespo, Roser Velarde, 
Santiago Lavín, Gregorio Mentaberre 

52. SARS-CoV-2 lockdown reduced wild boar raids in golf courses
Jesús Duarte, Diego Rodríguez, Miguel Ángel Farfán, Julia E. Fa 

53. Wild boar in the Forest of Dean UK, reverse-NIMBYism, and the need for 
conscientious management 
Ben Klinkenberg 

54. Downtown boars: an updated snapshot from Italy 
Andrea Monaco, Federico Obino, Luigi Maiorano 

Human dimensions 

55. The symbols of wild boar in Malay culture as a driver of human-wildlife conflict in 
Malaysia 
Siti Mastura Hasan, Sándor Csányi

56. Hunting interactions in daily movement of wild boars in Asturias, Spain
Pablo Quirós, Orencio Hernández, Ana Balseiro, Miguel Prieto

New abstract not included in the printed version. Topic: Spatial behaviour
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Plenary talks

African Swine Fever and wild pig reservoirs: A moving target 

Ferran Jori 1 

1CIRAD-INRAE, Département BIOS, Campus International de Baillarguet, France 

African Swine Fever (ASF) is considered the most highly pathogenic viral disease 
of domestic pigs and Eurasian wild boar (Sus scrofa). With up to a 100% fatality 
rate, it causes extraordinary economic losses to the pig industry, major 
disruptions in global markets for animal proteins and crop products, and 
devastating effects in wild pig populations outside of Africa. Since the 
introduction of Genotype II into the Caucasus in 2007, the disease has become 
endemic among wild boar populations in many countries in the EU, and Asia is 
continuously seeding a global pig pandemic. The absence of a suitable vaccine 
and factors favouring the persistence of the virus in wild boar habitat represent 
a permanent source of virus for other regions and a major constraint for its 
control. The existence of a poorly understood warthog-tick sylvatic cycle of ASF 
in East and Southern Africa, which hosts a large diversity of viral genotypes (up 
to 24 described to date), combined with the increase of global trade and the 
expansion of pig production, exposes the whole world to a constant threat of 
recursive introductions of new ASF genotypes into the domestic pig value chain 
and wild pig populations in Eurasia. In the absence of a vaccine to contain the 
virus, there is a need to understand the role different wild hosts play in the 
epidemiology of the disease. The ecological drivers leading to warthog burrows 
becoming infested by ticks, and those driving virus diversity and the selection of 
certain virus strains into the sylvatic cycle remain unknown. Similarly, very little 
knowledge is available on the ecological role of the bush pig (Potamochoerus 
porcus or P. larvatus) in the transmission and dissemination of the disease or the 
drivers resulting in these species’ resistance to the virus. Despite the fact this 
disease has been known for more than a century, many gaps of knowledge 
persist with regards to the epidemiology and ecology of the disease, and how 
different host species are affected differently depending on their previous 
exposure and co-evolution with the virus, the geographical context, and the 
presence or absence of vectors. This talk will provide an overview of the species 
of wild suids exposed to the virus, their susceptibility, their role in the 
epidemiology and ecology of the disease and the numerous remaining 
knowledge gaps and research priorities in this field. 



Hunting wild boar: How, why and at what cost? 

Oliver Keuling 1 

1Institute for Terrestrial and Aquatic Wildlife Research, University of Veterinary Medicine Hannover, 
Germany 

The wild boar is the most widespread ungulate worldwide. In its two forms, the 
pure wild boar and the feral domestic pig, it occurs on all continents except 
Antarctica. Due to its high adaptability and high reproductive rates, it is one of 
the 100 most invasive species. Therefore, proper management is required. On the 
other hand, it has great importance for hunters as a source of meat, trophy, and 
recreation. The wild boar is an intelligent species, and it requires good hunting 
skills to hunt wild boar. In Europe, it has been estimated that more than 4 million 
wild boars are shot each year. Since most hunters pursue hunting as a leisure 
activity, several hunting methods are conducted: In central and northern Europe, 
the main hunting method is a single hunt from a hide, while hunters in more 
southern countries prefer to hunt socially in various types of driven hunts. Drive 
hunts play an important role in wild boar management throughout Europe. In 
recent times when more and more people are interested in animal welfare, 
hunting must be very "clean". For example, hunters must hunt expertly, avoid 
injuries, produce high-quality food and, finally yet importantly, ensure their own 
and others' safety! However, hunting can also have negative effects on wild boar 
populations, such as long-term stress, higher movement rates or possibly higher 
reproduction. This can result in higher crop damage, the spread of diseases or 
even expansion of the wild boar’s range. Hunting can therefore be an instrument 
of wildlife management if it is carried out properly and integrated into 
management concepts, but it can also be counterproductive.
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What we don’t know about wild boar: knowledge gaps and research 
priorities for an overcrowded world 

Giovanna Massei 1 

1National Wildlife Management Centre, Animal and Plant Health Agency, York, UK 

Human-wild boar conflicts are increasing worldwide, in parallel with this species’ 
ecological and economic impacts and with human and wild boar population 
growth. In this fast-changing context, we should re-evaluate research priorities 
and identify key research topics to answer the most urgent questions. We also 
need to reflect on social roles and responsibilities: for instance, with the number 
of recreational hunters declining in most countries, who will control 
overabundant populations of wild boar? How do we select the most cost-
effective interventions? What is the impact of different methods of population 
control on wild boar spatial and social behaviour and on reproductive output? 
With growing public antipathy towards culling, particularly in urban areas, do we 
have alternatives for population control? Which measures will mitigate damage 
on biodiversity and crops, risks to traffic safety due to collisions and other 
conflicts? How could new technologies contribute to wild boar management? 
How to reduce the risks of wild boar diseases to human health and livestock? This 
talk will highlight current and future priorities that can be addressed by applied 
ecological research, integrated with socio-economic aspects of wild boar 
management. We discuss how interdisciplinary research could provide tools to 
minimise the impact of wild boar on human activities and on animal and plant 
communities. We also explore how to share the results of research with all 
stakeholders and with the wider public. 
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Oral presentations 

SESSION A - ASF management in wild boar 

A review of the important role of wildlife in African Swine Fever 

Jaime Bosch 1, Teresa Goicolea 2, Pablo Cisneros 2, María Cruz Mateo 2, Satoshi 
Ito 1, Cecilia Aguilar-Vega 1, Carolina Muñoz 1, Jose Manuel Sánchez-Vizcaíno 1 

1Complutense University of Madrid (UCM), Department of Animal Health, Faculty of Veterinary and 
VISAVET (Health Surveillance Center), Spain 
2ETSI Montes, Forestal y del Medio Natural, Universidad Politécnica de Madrid, Spain 

Since the last exits of Africa in 2007, African Swine Fever virus (ASFv) keeps 
spreading across the world in an unprecedented way and today the disease is 
already on five continents in at least 50 countries and will very likely remain 
endemic. There are several epidemiological scenarios and there is no single 
recipe to fight against ASF. Everything started in Africa in 1921 when ASF was 
described first time. The worst scenario here is in East-South-Africa. There exists 
a continuous infection between wildlife, domestic and soft ticks (sylvatic-
domestic-cycle co-exist), with the presence of all genotypes currently known for 
ASF. In Asia, several factors complicated the ASF control. In China, attenuated 
ASFv strains are circulating from genotypes I and II, some of have been linked to 
the potential use of illegal vaccines, which poses a new global threat. Also, the 
role of wild boar (WB) in the spread and maintenance of ASF is ill-defined as a risk 
factor in the continent with one of the highest abundances of this species. In 
America, where the disease has already been present since 2021 (Dominican 
Republic, Haiti), it is where the disease is expected to spread throughout the 
continent. This may be due to the high dispersion and abundance of the feral pig 
and wild boar that exists in American territory, the high number of backyard 
farms in South-Center America and the current trend of families in the United 
States of raising pigs at home mainly for personal consumption. In Europe 
several scenarios co-exist. In some countries, there are higher outbreaks in 
domestic pigs, while in most of the rest, mainly in the European Union, ASF 
notifications in WB have predominated. Because of this, many efforts have been 
targeted to control ASF in wild boar in the EU. However, ASF still persists after 8 
years since its introduction in the EU. Currently, research efforts focus on the 
provision of safe and effective DIVA vaccines and vaccination strategies for wild 
boar in the hope to better control ASF. Under the framework of the EU-funded 
VACDIVA project, we have developed several epidemiological models in Europe 
and Asia to help in the vaccination strategies of different scenarios. These 
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epidemiological models aim to characterize the main routes of entry and 
dispersal of ASF considering wild boar ecology.  
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Preventive measures against African Swine Fever (ASF) in wild boar: 
the importance of carcass records and testing as a passive 
surveillance strategy for early detection 

Ulf Hohmann 1, Julia Blicke 2, Janosch Arnold 3, Coralie Herbst 3, Roberto Valerio 
House 4, Laura Zani 5, Anja Globig 6, Klaas Diezte 6, Klaus Depner 6 

1Research Institute for Forest Ecology and Forestry, Germany;  2Ministerium für Klimaschutz, 
Umwelt, Energie und Mobilität, Rheinland-Pfalz, Germany; 3Wildforschungsstelle des Landes Baden-
Württemberg, Germany; 4Landesamt für Verbraucherschutz Sachsen-Anhalt, Germany; 
5Niedersächsisches Landesamt für Verbraucherschutz und Lebensmittelsicherheit, Germany; 
6Friedrich-Loeffler-Institut, Germany 

As a preventive measure, more attention should be paid to the monitoring of 
found dead wild boar as a passive surveillance strategy for early detection of ASF. 
With increased reporting and testing of carcasses, the time span between 
introduction and first detection of ASF (Months Post Introduction = MPI) could be 
shortened. The infected area expands quickly during this early phase. After an 
MPI of 4 months, around 5.000 ha may be affected and eradication is no longer 
feasible. But early detection can be managed if more than 1% of the reported 
hunting bags consists of found carcasses (excluding traffic victims) and are 
tested for ASF. Using data obtained from sampling hunting bags and testing a 
number of wild boars from the federal states of Germany, we estimated the rate 
of those found carcasses (excluding traffic victims) to be only 0,8% of the hunting 
bags, with a testing rate of only 38%. Looking at the last 4 hunting years (2017/18-
2020/21), we found that testing rates increased while reporting of found dead 
wild boar carcasses decreased. Calls to increase testing rates could have led to a 
decline in reporting of found carcasses, which would lower the overall effort. ASF 
informational events, could help educate the public on the importance of 
reporting. 
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Ecological connectivity as a tool for predicting African Swine Fever 
spread: the Italian outbreak as a case study 

Sonia Illanas 1, Javier Fernández-López 2, José Antonio Blanco-Aguiar 1, Ezio 
Ferroglio 3, Massimo Scandura 4, Marco Apollonio 4, Stefania Zanet 3, Rachele 
Vada 3, Kamila Plis 5, Tomasz Podgorski 5, Jim Casaer 6, Patrick Jansen 7, Graham 
Smith 8, Simon Croft 8, Oliver Keuling 9, Joaquín Vicente 1, Pelayo Acevedo 1 
1IREC-CSIC-UCLM, Spain;  2CEFE, Spain; 3UNITO, Italy;  4UNISS, Italy;  5IBS-Bialoweza, Poland. 6INBO, 
Belgium;  7WUR, Netherlands;  8APHA, United Kingdom;  9ITAW, Germany. 

Ecological connectivity (EC) is frequently used in species conservation to detect 
bottlenecks that hinder movement among populations and could result in 
population isolation. Although it is based on animal movement, EC is not usually 
used for predicting disease spread. The aim of this study was to determine if EC 
can be used as a tool for predicting the spread of African Swine Fever (ASF) from 
wild boar density models and, if so, to be integrated into the epidemiology 
management toolbox. A wild boar density model was developed in a region 
delimited by a 500km buffer from the first location where positive ASF was 
reported in Italy in January 2022, following the framework developed by the 
ENETWILD consortium. The most precise data available to date was used as a 
response variable for a time period between 2018 and 2021, for each of 4,478 
hunting administrative units (68 NUT2, 1634 NUT1, 2,776 hunting ground). 
‘Worldclim’ and land cover classes were used as explanatory variables. The 
density model was transformed into a resistance raster using the mean of the 8 
neighbour adjacency cells. Then cumulative cost was calculated from the 90 ASF 
wild boar positive cases reported until April 2022 (which will be updated), as 
disease locations spread. Finally, connectivity was calculated using a negative 
exponential transformation. Connectivity maps indicated that spread towards 
the south of Italy is more likely than westwards to the French border. This study 
shows that density models and ecological connectivity can be used as a tool for 
predicting natural spread of ASF by wild boar. Therefore, it is important to 
develop proactive wild boar population monitoring through high-spatial 
resolution hunting statistics. These data need to be available for risk assessment 
at an international level to implement early and effective response in cases of 
ASF or other infectious disease outbreaks, and end towards which ENETWILD is 
contributing (www.enetwild.com). 
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Determining restriction zones to control African Swine Fever in wild 
boar populations using movement data 

Elodie Wielgus 1, Alisa Klamm 2, Franz J. Conraths 3, Carsten Dormann 4, Maik 
Henrich 1, Franz Kronthaler 5, Marco Heurich 1 

1Department of Visitor Management and National Park Monitoring, Bavarian Forest National Park, 
Germany; 2Hainich National Park Administration, Germany; 3Friedrich-Loeffler-Institut, Federal 
Research Institute for Animal Health, Institute of Epidemiology, Germany ; 4Faculty of Environment 
and Natural Resources, University of Freiburg, Germany; 5Bavarian Health and Food Safety 
Authority, Germany 

An essential part of any disease containment and eradication policy is the 
implementation of movement restriction zones. Worldwide, wild boar (Sus 
scrofa) is a vector for many pathogens that can infect domestic pigs, such as 
African Swine Fever virus. This study focuses on the probability of a wild boar 
escaping imposed restriction zones, i.e. moving to a location outside the zone. 
Quantifying the probability of leaving an area can help to evaluate the efficiency 
of the measure, particularly to establish whether the imposed size of the 
restriction zones is adequate to allow complete isolation of infected individuals. 
Using GPS data from 57 wild boars living in the Hainich National Park, Germany, 
we first calculated the time spent by each individual in zones of different sizes 
using first-passage time analysis. We then applied Cox proportional hazard 
models on the derived data to compare the probability of leaving areas of 
different sizes. We also assessed the effects of season and the sex of the wild boar 
on the probability of leaving. Finally, we conducted survival analyses to estimate 
the probability of leaving an area over time. Our results indicate that the 
probability of leaving an area is lower the larger the area becomes, but the 
differences were more pronounced for a radius size < 5 km. Furthermore, the 
probability of leaving increased exponentially with time. We observed seasonal 
differences in the probability of leaving an area, especially in spring, when the 
probability of leaving an area is lower than in other seasons. Males and females 
generally had a similar probability of leaving. Because this approach relies solely 
on the analysis of movement data, it provides an easy tool for a first 
approximation of the required size of restriction zones and could be applied to 
future outbreaks of other diseases. 
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African Swine Fever management in Belgium 

Alain Licoppe 1, Valérie De Waele 1, Annick Linden 2 

1Department of Natural and Agricultural Environment Studies - Public Service of Wallonia, Belgium; 
2University of Liège, Belgium 

African Swine Fever (ASF) was detected in Belgium in September 2018, in a wild 
boar population of the Gaume forest (South-East of the country, near the borders 
with France and Luxemburg). At this time the nearest ASF outbreak was located 
approximately 1000 km away, suggesting an anthropogenic introduction of still 
unknown nature. According to the recommendations from The European Food 
Safety Authority (EFSA) and the EuVet experts from the European Comission, 5 
main measures have been implemented to stop the spread and eradicate the 
virus, i.e., biosecurity, implementing a complete standstill of any activity in the 
infected forest, organized searching and removal of the infected carcasses, 
fencing, and depopulation. The management zoning encompassed 1106 km2 
with a maximum of 598 km2 of infected area. From September 2018 till March 
2021, 7,077 wild boars were removed from the population, of which 5338 were 
qPCR-tested with a total of 833 wild boars that tested ASF-positive. The peak of 
the epidemic occurred in February 2019 and the last evidence of circulating virus 
was detected in August 2019. The ASF-free status has been recovered from EC in 
November 2020 (26 months after the first notification) and from OIE in December 
2020. This management required a close collaboration of the regional authorities 
with the federal authorities, the neighbouring countries, and every stakeholder 
from the area of concern. The combination of all 5 measures applied quickly and 
adapted to the current epidemiological situation resulted in this successful 
eradication of ASF. In 2022, active surveillance is still running in the former ASF 
management zone. 
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African Swine Fever outbreak in Belgium; field work of destruction 

Pauline Emond 1, Dorothée Denayer 1 

1University of Liège, Belgium 

In the autumn of 2018, African Swine Fever virus (ASF), carried by wild boar (and 
with the probable involvement of humans), crossed the Belgian border. This was 
the start of a crisis that lasted for more than 24 months. The infected forest was 
zoned and then isolated for the purpose of sanitisation, while “biosecurity” and 
“white zone” became watchwords. Mass destruction measures for wild boar 
were imposed by the administration and its experts. To achieve a rapid “return 
to normal”, hunters – mostly local ones – along with forest officers, were enlisted 
in the name of their hunting skills, which, although hunters are usually contested 
by a part of Belgian society and media, were considered essential in this scenario. 
This event brought changes to the practices decisions makers considered in a 
time of crisis management. The field crews related feeling unease with the on-
the-ground realities of trapping, night shooting and wild boar destruction. This 
presentation describes, explains and analyses the crisis of ASF management in 
Belgium through the viewpoint of the field crews. It includes a deeper look at the 
evolution of the management of wild boar, before, during and after the ASF 
outbreak, as well as how it may possibly come into conflict with the 
administration's goals of going "back to normal". This presented an opportunity 
to study the inquiries for animals and humans on the territory, that this crisis 
reveals and transforms. This study is based on bibliographic research, interviews, 
immersion and field studies from January 2019 until now. It is part of a PhD thesis 
in socioecology started in 2020 at the University of Liège in Belgium and funded 
by the Belgian national scientific research fund (FNRS). 
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Using infrared technology as a tool for finding wild boar carcasses 
within African Swine Fever outbreaks 

Janine Rietz 1, Suzanne van Beeck Calkoen 1, Jens Schlüter 1, Helena Wehner 1, 
Karlheinz Schindlatz 1, Christian von Hoermann 1, Jörg Müller 1, Marco Heurich 1 

1Bavarian Forest National Park, Department of Visitor Management and National Park Monitoring, 
Germany 

With the current spread of African Swine Fever (ASF) in Europe, control measures 
and management of wild boar populations have become increasingly important 
topics. Wild boar carcasses serve as a vector of virus transmission when living 
wild boars come in contact with the remains of their conspecifics. Therefore, 
locating carcasses after death is crucial to decrease the spread of the disease. 
During decomposition, heat is emitted due to microbial activity and the 
development of maggot masses. Forensic studies have used this heat source to 
locate remains using infrared technology. However, this technology might be 
limited in its application due to several interfering factors, such as a closed 
canopy or other heat-emitting sources in the surroundings. In this study, we 
tested the potential advantages and limitations of using infrared technology to 
locate wild boar carcasses. Using a drone-based FLIR camera, we collected data 
from flyovers of wild boar carcasses between September 2020 and July 2021. 
Carcasses were deployed in different habitats and flyovers took place during 
different decomposition stages. Our results indicate a higher likelihood of finding 
carcasses with higher air temperatures supporting a development of maggot 
masses. Open habitat types like meadows and open canopy cover increased the 
chance of detection compared to closed forests. Detection success increased 
during cloudy weather conditions or flyovers in early mornings when the sun was 
below the horizon. With the presence of maggot masses, detection was even 
possible in habitats with higher tree cover. However, in highly dense forests the 
chance of detection is still limited. On sunny days, the surrounding vegetation 
often becomes warmer than the carcasses, and detection becomes impossible. 
Our study shows that thermal imaging can serve as a useful approach in 
searching for wild boar carcasses within ASF management, but only within 
certain environmental conditions. 
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Detecting African Swine Fever in near-real time using electronic ear 
tags with accelerometers 

Kevin Morelle 1, Jose Angel Barasona 2, Georg Heine 1, Andreas Daim 3, Janosch 
Arnold 4, Toralf Bauch 4, Estefania Cadenas-Fernández 2, Aleksandra Kosowska 2, 
Marta Martínez Avilés 2, Jaime Bosch 2, Daniel Zuniga 1, José Manuel Sánchez-
Vizcaíno 2, Martin Wikelski 1, Kamran Safi 1 

1Department of Migration, Max Planck Institute of Animal Behavior, Germany 
2Complutense University of Madrid (UCM), Department of Animal Health, Faculty of 
Veterinary and VISAVET (Health Surveillance Center), Spain 
3University of Natural Resources and Life Sciences, Vienna (BOKU), Department of 
Integrative Biology and Biodiversity Research, Institute of Wildlife Biology and Game 
Management, Austria 
4Agricultural Centre Baden-Württemberg, Wildlife Research Unit, Germany 

Wildlife diseases are threatening global market stability and human health. 
African Swine Fever (ASF) is a disease affecting members of the suidae family that 
has a wide economic impact for the pig sector. In naïve populations, ASF causes 
a high fever, lethargy and in most cases, death of animals within 7-10 days post-
infection both in domestic pigs and wild boar. Currently there are no vaccines 
available against this disease and in case of outbreaks in the wild, contingency 
measures are applied once the first case is discovered, usually weeks to months 
after actual ASF virus introduction. Here, we propose and test the remote 
monitoring of animal health status to improve our capacity to detect an outbreak 
in real-time. Using accelerometer sensors deployed by electronic ear tags on wild 
boar in laboratory conditions, we investigated the potential of the derived 
Overall Dynamic Body Acceleration (ODBA) to detect change in behaviour 
associated with ASF infection in individual wild boars. We observed that infection 
caused a shift towards reduced activity in wild boar, akin to sickness behaviour. 
This reduction in activity took place mostly during the viremia phase, with ODBA 
decreasing by 16% every day during this phase. When compared to semi-captive 
and free-ranging individuals marked with similar devices, we show that an 
average ODBA calculated over 6 hours for semi-captive, or 12 hours for free-
ranging wild boars, already provides unequivocal information about the health 
status in regards to this pathogen. Our results confirm the potential of 
accelerometer sensors to quantify ODBA as a valid metric on the status of ASF-
infected wild boars. On-board assessment and retrieval of ODBA values on 
sentinel wild boars could improve detection of ASF outbreaks in wild boar 
populations in near real-time. This study suggests that on-board ODBA 
measurements can benefit wildlife disease surveillance. Electronic ear tags are 
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new tools expanding the conventional passive and active surveillance for 
tracking diseases in wildlife populations. 
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SESSION B - Spatial behaviour 

Habitat selection by wild boar (Sus scrofa) in different landscape 
contexts 

Carlos Barroqueiro 1, João Carvalho 1, Guilherme Pereira 1, Nuno Pinto 1, Carlos 
Fonseca 2, Rita Tinoco Torres 1 
1Departement of Biology and CESAM, University of Aveiro, Portugal; 2Departement of Biology and 
CESAM, University of Aveiro; ForestWISE - Collaborative Laboratory for Integrated Forest & Fire 
Management, Portugal 

Wild boar (Sus scrofa) populations have increased substantially in number as 
well as in distribution throughout the Palearctic realm in recent decades. The 
knowledge of wild boar occupation dynamics is crucial for the management of 
these expanding populations, but also for landscape-based target measures. 
This information is even more relevant due to the negative impacts that wild boar 
populations cause on human activities. In fact, agricultural damage, road 
accidents, zoonoses transmission, and difficulties in the conservation of other 
species living in sympatry with the wild boar, are increasingly frequent and 
severe. Therefore, it is essential that mitigation measures are implemented in the 
right place and at the right time. In this context, the main objective of this study 
was to assess the influence of landscapes and of different ecological and 
management regimes in the occupation and spatial use of wild boar in the north 
and center of mainland Portugal. The study was carried out in seven areas 
encompassing different hunting regimes and various species management 
models. In each area, 25-30 cameras were used. All files were analysed according 
to the species identified using Digikam software. Statistical analysis was 
executed using R Statical Software. Our results showed that wild boar occupancy 
was related to herbaceous cover (β = 0.536 ± 0.217, p-value < 0.05) and shrub 
vegetation height (β = 0.963 ± 0.324, p-value < 0.001). Wild boar prefer spaces with 
more herbaceous cover since these areas can offer a plentiful diet. Wild boar use 
areas with higher vegetation to be protected from perturbations, particularly 
from predation. Despite these preferences, the results confirmed, once again, the 
generalist nature of wild boar as this species occupied a great range of habitats. 
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Resting strategies of wild boar in anthropogenic landscapes 

Gustave Fradin 1, Simon Chamaillé-Jammes 1 

1Centre d'Ecologie Fonctionnelle et Evolutive, France 

Wild boar are monophasic sleepers that spend 60% of their time at rest, mainly 
during daytime. Disturbances linked with human activity are thus most likely to 
occur while they are at rest. Yet, the ecological consequences of resting 
disruption are poorly known. The aim of our study was to characterise wild boar’s 
resting strategy, to investigate how human activity interferes with their resting 
strategy, and to understand the consequences of such disruptions. We captured 
21 wild boars from two French Mediterranean rural areas of alternating 
woodlands, farmlands, and villages. Each boar was fitted with a GPS collar 
equipped with an actimeter. Seven collars also had a microphone. We collected 
GPS fixes every 30min, and actimetric measurements every five minutes, for 100 
days on average per animal. We used Hidden Markov Models to identify resting 
phases. The microphones acquired over 1800h of audio data. The most striking 
pattern we observed is that wild boar tuned their daily resting phase to resume 
activity right before sunset, while the start of resting phases occurred at much 
more variable times. We detected changes in resting sites in 21% of the resting 
phases. Only 31% of those events corresponded to a substantial relocation. Wild 
boar probably mitigate the risk of being disturbed while at rest through resting 
site selection, and could account for disturbed resting through compensation 
mechanisms. Investigation is ongoing to test whether compensation 
mechanisms or variations in resting site selection could result from the 
interactions between resting wild boar and human activities. 
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Sleeping in someone else's bed – revisitation of resting sites by wild 
boar (Sus scrofa) 

Justine Güldenpfennig 1, Euan Mortlock 2, Astrid Olejarz 1, Tomasz Podgórski 1, 
Miloš Ježek 1 

1Department of Game Management and Wildlife Biology, Faculty of Forestry and Wood Sciences, 
Czech University of Life Sciences Prague, Czech Republic; 2School of Biological Sciences, Queen's 
University, United Kingdom 

Although human activity can alter wild boar's spatial and temporal activity, they 
are known for relatively stable home ranges and habitat preferences. But little is 
known about intra- and interindividual resting site fidelity and the effect of 
human activity on resting behaviour. We used biologging and GPS data to find 
resting sites of wild boar and define eventual patterns of revisitation. 
Additionally, we used this data to examine preferred resting sites and if these are 
shared among individuals or social groups of wild boar. We used data from 30 
wild boars between 2019 and 2021 in two different areas in the Czech Republic 
with contrasting human pressure (a suburban forest close to Prague and a 
military area with limited public access). Resting sites were defined as locations 
where animals slept for at least 60 minutes. Sleep was defined using high-
resolution acceleration data (frequency 10Hz). We found that resting sites were 
mainly revisited by the same individual or a social group. There was high 
variability in the visit duration in both study areas. We found a more extended 
visit duration at resting sites at night, but this pattern was less visible in the 
suburban forest. We expected wild boar to be more disturbed during the day in 
the heavily visited suburban forest compared to the military area where human 
access is limited. Increased human disturbance resulted in shorter resting bouts 
and higher turnover of resting sites used. We gained critical insight into the 
individual resting behaviour of wild boar, which can help select management 
strategies. Further research will focus on a detailed resting, site fidelity, and site 
selection description. The study was supported by grant n. QK1910462.  
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Disentangling the drivers of wild boar movement patterns from 
camera trap data 

Pablo Palencia 1, Pelayo Acevedo 2, Tim R. Hofmeester 3, Jorge Sereno 2, Joaquín 
Vicente 2 

1Instituto de Investigación en Recursos Cinegéticos (IREC) and Universita degli studi di Torino, Italy; 
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Environmental Studies, Swedish University of Agricultural Sciences, Sweden 

Animal movement plays a key role in wildlife populations and affects several 
processes, such as population distribution, abundance or disease spread. While 
animal movement operates at different scales, daily movements are the basis of 
longer displacements and overall, wildlife habitat use. In this respect, day range 
(the distance travelled by an individual in a day) and activity level (the proportion 
of the day that an animal spends moving) are usually considered reference 
parameters due to their relevance in several ecological processes. Animal 
movement is a response to different biotic and abiotic factors, and in this study, 
we assessed the variations in the day range and activity levels in wild boar along 
both spatial and temporal gradients. A non-invasive methodology based on 
camera trap data was used to sample 40 populations of wild boar (Sus scrofa) in 
which we estimated day range and activity values. We then fitted a linear mixed-
effects model to assess the drivers explaining the variation in day range, and a 
mixed-effects beta regression to assess the variation in activity. Finally, we 
applied a variation partitioning procedure to specify how much of the variation 
of the final models is explained by each group of factors, namely “management 
and environment” and “seasonal and spatial”. The results showed variations in 
day range and activity among populations, and showed that seasonal and spatial 
factors, as well as management and environment variables, explained a high 
proportion of the observed variability. Additionally, we also analysed data from 
other ungulates (red deer, fallow deer and roe deer) and red fox, and obtained 
equivalent results. The results reported in this study provide a step towards 
understanding variations in wild boar movement. Considering the variation 
shown, caution is recommended when importing reference values regarding 
movement parameters from literature, or when describing general trends in 
movement. As different factors determine the movement of populations, the 
gold-standard practice to obtain unbiased results should be to estimate 
movement parameters for the target population. 
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An individual-based, spatio-temporal distribution model for future 
wild boar distribution in Flanders 

Anneleen Rutten 1, Xavier Simons 2, Marc Dispas 2, Lynn Pallemaerts 1, Toon Van 
Daele 1, Jim Casaer 1 

1Research Institute for Nature and Forest, Belgium; 2Sciensano, Belgium 

Wild boar reappeared in Flanders (Belgium) in 2006, after more than half a 
century of absence. During their absence, the Flemish landscape changed 
towards a highly urbanised and fragmented landscape. As a result, wild boar now 
live in close contact with humans. These human-wildlife interactions cause 
frequent conflicts among stakeholders due to agricultural damage, traffic 
collisions, etc. To mitigate these conflicts, an effective management of wild boar 
is essential. Hence, knowledge on current and especially future possible 
distribution of wild boar is necessary for an early warning & rapid response 
approach for wild boar management. Those areas with a high probability of wild 
boar appearance in the near future can be prioritized for surveillance  to allow for 
early detection (early warning), thus permitting an efficient management of wild 
boar populations (rapid response). We therefore developed an individual-based, 
spatio-temporal distribution model for wild boar. The model is the result of 
building on an existing model which is already used in Denmark and Wallonia. 
Reproduction, mortality, and dispersion are the 3 drivers of a population and 
determine population growth and distribution. The calculation of these 
parameters was based on Flemish data in combination with data from the 
literature, thereby allowing us to develop a model adapted to the Flemish 
situation. Habitat suitability and geographical barriers were also taken into 
account. The model allowed us to make predictions for wild boar distribution in 
the coming years. Moreover, combining this future distribution probability with 
the location of domestic pig farms, the potential risk of spill over of African Swine 
Fever (ASF) to pig farms (in case of an ASF-outbreak in wild boar) was estimated 
and visualized in maps.  
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Dead reckoning in combination with GPS telemetry improves step-
length parameter estimation in movement analysis 

Monika Faltusová 1, Miloš Ježek 1, Václav Silovský 1, Michaela Másílková 1 

1Czech University of Life Sciences, Czech Republic 

Biologging technology combined with the Global Positioning System (GPS) can 
provide a range of precise positions for free-range animals at short, fixed 
intervals, making these tools suitable for long-term monitoring. One of the 
metrics most often estimated from animal tracking data is the speed of the 
animals, or more precisely, daily distance travelled (DDT). Several methods 
estimate the DDT; however, their accuracy is still debated. We compared the 
values of this parameter obtained by two different methods i) based on GPS 
telemetry, and ii) dead reckoning calculation (DR). The DDT was calculated as a 
distance between 2 consecutive fixes in 30 minutes. Using DR, this distance was 
recalculated on the exact path of the animals based on the data from the 
accelerometer and magnetometer with the working frequency of 10 Hz, and with 
GPS points utilised for a correction factor. We analysed data from 36 collared wild 
boars with an average tracking period of 70 days. There was a considerable 
difference between the DDT calculated based on the GPS or DR methods. DDT 
was 3.2 times higher on average based on DR than on GPS, though DDT from both 
methods was strongly correlated (r=0.86). If we compared relative differences 
between GPS and DR distance only in 30 minutes intervals, there was a higher 
difference in the categories when the animals travelled shorter distances.  
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Did increased recreational activities during the COVID-19 lockdown 
affect wild boar's spatial behaviour? 

Astrid Olejarz 1, Monika Faltusová 1, Justine Güldenpfennig 1, Václav Silovský 1, 
Miloš Ježek 1, Tomasz Podgórski 1 

1Czech University of Life Sciences, Czech Republic 

Natural habitats such as forest areas are often the last refuges for wildlife in 
Europe. In the past two years, human recreational activities in forested areas 
experienced an increase in popularity due to limited possibilities for leisure 
activities in public spaces related to COVID-19 countermeasures. The increased 
presence of people in the natural habitat of wildlife raises concerns about the 
impact on animals' spatial and temporal behaviour. This study aimed to 
determine the consequences of human presence in the suburban forest 
"Kostelec nad Černými Lesy" in the Czech Republic, on the spatial and temporal 
behaviour of wild boar during the COVID-19 pandemic, including two lockdown 
periods. We analysed different movement and space use parameters such as 
"Daily Distance", “Home Range", "Step Length", and "Net Square Displacement" 
of 69 wild boars equipped with GPS and biologger devices between May 2019 and 
December 2021. Human presence was obtained from an automatic counter of 
humans entering the forest by a road. Generalized Additive Model (GAM) 
calculations showed that the Stringency index strongly affects wild boar's 
movement and space use. Observing the prediction calculation of "Daily 
Distance" in relation to the stringency index, we identified that the type and 
number of restrictions during the lockdown played an essential role in the "Daily 
Distance" of the wild boar. Analysing wild boar spatial ecology in relation to 
human disturbance is crucial to understanding human-wildlife conflicts. 
Effective wildlife management plans should be developed and applied in areas 
with high human recreational activity.  
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Are wild boar sensitive to human disturbance? 

Rudy Brogi 1, Francesca Brivio 1, Marco Apollonio 1 

1University of Sassari, Italy 

Considering animal’s behavioural state as a dimension in spatial behaviour 
modelling may ensure a more detailed understanding of the relationships 
between animal movements and landscape attributes, especially those 
attributes linked with human disturbance. We used GPS telemetry and Resource 
Selection Functions to model the behaviour-specific resource selection of 15 wild 
boars (Sus scrofa, 8 females and 7 males) monitored between 2017 and 2020 (170 
individual months). We focused on the broad types of behaviour most relevant 
for wild boar management: resting and activity. We chose one of the most 
important Italian tourist resorts (Sardinia island) as study area, as this location is 
characterized by a high seasonal variability of human presence. We investigated 
the seasonal variability of wild boar selection/avoidance of human 
infrastructures, roads, beaches, and agricultural crops, separately for resting and 
active phases. We also tested whether the resource selection of active wild boars 
was constrained by the distance from the previous resting site, and described the 
temporal patterns of resting site use. Wild boar resource selection was not 
influenced by beaches and road distribution for either resting or during activity. 
Unexpectedly, the negligible effect of beaches and roads was observed 
throughout the year, including during the tourist season. Wild boar even 
preferred to be in proximity to human infrastructure across all seasons, both 
when resting and when being active, while crops were selected for activities but 
avoided for resting. When active, wild boar selected locations as close as possible 
to their previous resting site. On average, wild boar changed their resting site 
every 1.94 days, but each wild boar used a limited set of different resting sites 
during the monitoring period (an individual average of 1.59 resting sites/month). 
Our behaviour-specific analyses showed that wild boar spatial preferences were 
basically unconcerned by human disturbance and by its high seasonal variability 
in the study area, widening our knowledge of wild boar adaptations for living in 
human-dominated landscapes. The patterns of resting site use suggested 
interesting perspectives for more efficient and science-oriented management 
strategies of the species. 
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SESSION C - Ecology and Damage mitigation 

Using fear to manage crop damage by wild boar 

Manisha Bhardwaj 1, Andreas Seiler 2, Petter Kjellander 2 
1University of Freiburg, Germany; 2Swedish University of Agricultural Sciences, Sweden 

Each year, wild boar (Sus scrofa) cause millions of Euros worth of damage to 
crops. Current management tactics, such hunting and exclusion fencing, have 
not been completely effective at reducing the extent of damages, and a new 
management strategy is needed. In this study, we investigated if fear can be used 
as a reliable strategy to keep wild boar away from crops and reduce damages. We 
tested two novel strategies: 1. Scaring wild boar from croplands using acoustic 
signals; and 2. Scaring wild boar from croplands using strategic shooting. To test 
acoustic signals, we conducted a two-stage experiment, first comparing the 
behavioural reaction of wild boar to different stimuli, and then testing the signals 
which most reliably elicit flight to see if they keep wild boar away. We used stimuli 
associated with hunting (humans talking, dogs barking), in comparison to 
control sounds (bird song, silence). We monitored feeding stations with motion-
activated camera and sound systems, which would play one of the selected 
acoustic stimuli when activated by animals. We found that signals related to 
hunting were the most effective to reduce wild boar visitation. During the pilot 
experiment, we were able to demonstrate that these results were also consistent 
on crops, however fear was not as effective at protecting crops as electrified 
fencing. To test strategic shooting, we shot piglets of GPS-collared females at 
feeding stations and explored if piglet-loss would cause a change in the female's 
behaviour, before and after shooting. We found that shooting displaced females 
for an average of 3 nights, however, eventually, females returned to the feeding 
sites at which they lost a piglet. The results of this study demonstrate that fear 
can be used to elicit an acute change in wild boar behaviour, however the effects 
may not be long-lasting. Further exploration of novel management strategies will 
be needed to fully mitigate the impacts of wild boar on crops. 
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Human and wild boar co-use of crossing structures in a High Speed 
Railway 
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Cuenca 3, Luis M. Fernández 2, Rosa M. Matas 4, Ferran Navàs 2, José M. Siller 4 
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Grupo Indra, Spain; 4Adif Alta Velocidad, Spain 

In order to mitigate landscape fragmentation caused by linear transport 
infrastructure, numerous fauna passages have been constructed in recent 
decades along roads and railways. Many of these structures are multiuse 
passages, which are designed to combine wildlife and human use. Wildlife is also 
known to use structures with hydraulic functions or for crossing trails and small 
roads. It is not clear how human presence affects the way crossing structures are 
used by wildlife, particularly for a highly adaptative species such as wild boar. 
The use of 47 crossing structures (40 fauna passages and 7 non adapted 
structures) present at the High-Speed Railway between Barcelona (Catalonia, 
Spain) and the French frontier was evaluated using camera traps during six study 
periods in the spring and autumn seasons from 2016 to 2018. To evaluate the 
effect of human and wild boar use frequency, a multivariate general linear model 
(GLM) was fitted, including factors such as passage characteristics and 
surrounding habitat type. Anthropogenic use was defined as any human 
presence, by foot, bicycle, car, or any other vehicle. Daily activity distribution of 
human and wild boar use was compared using the coefficient of overlap (Δ4). 
Human frequentation did not appear to be a significant factor for wild boar fauna 
passage use, neither for univariant correlation or for the multivariate GLM. The 
coefficient of correlation between human and wild boar activity was low; 0.18, 
95% CI [0.15-0.20]. These results suggest that wild boar does not show a spatial 
segregation from humans, as they use highly human used structures, but it does 
show a temporal segregation. Wild boar usage increased  when humans presence 
was reduced, at dust and night. These findings reveal that crossing structures 
with appropriate features can be shared between humans and wild boar, if 
anthropogenic use is low at the hours of highest wild boar activity. 
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Wild boar (Sus scrofa L.) effects on forests and agricultural lands and 
population management 

Olgirda Belova 1, Arūnas Tarvydas 1 

1Institute of Forestry LAMMC, Lithuania 

Wild boar is one of the most common game species within its entire species 
range. Abundant food supply, protection against poaching, predator control, and 
other measures have resulted in the rapid increase of the wild boar population. 
Consequently, wild boar overabundance has exceeded permissible levels. Wild 
boar can be a vector for contagious diseases and cause damage to agriculture 
and forest ecosystems. Wild boar occurrence and damage to agricultural crops 
was studied in the summer and autumn, mainly within a 1 km radius from the 
forest edge. The animal density was determined using a standard FPG (faecal 
pellet group) count method adapted to country conditions. In the sample 
transects, the intensity of damage caused to agricultural crops was estimated 
visually using a five- point system. The frequency of wild boar visitation to 
agricultural lands surrounded by forests was determined to be dependent on the 
crop rotation and animal density. Wild boar damage to agriculture comprises 70-
75 %  of all crop damage (meanwhile, deer causes 25-30 % of crop damage). Wild 
boar rooting affected forest litter on average in 0.4 % of the total area in the pine 
forests, 2.9 % in spruce-pine forests, 0.9 % in mixed spruce-deciduous forests and 
2.4% in deciduous forests annually. Wild boar are undesirable in agroforest 
patches smaller than 300-500 ha. The damage is strongly and positively related 
to the animal density. Therefore it may be necessary to maintain local wild boar 
population densities beneath a permissible threshold, depending on the local 
conditions of the forests and land use in the surrounding areas. 
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Impacts of wild pigs on acorn availability for native wildlife 

Arielle S. Fay 1, Stephen J. Zenas 1, Mark D. Smith 1, Stephen S. Ditchkoff 1 

1Auburn University, USA 

Wild pigs (Sus scrofa) compete with native wildlife for seasonally available pulse 
resources such as acorns. Despite much anecdotal observations and diet studies 
suggesting wild pigs reduce acorn availability for other wildlife species either 
through direct consumption or competitive exclusion, no studies comparatively 
examined acorn consumption among species in a natural environment (i.e., 
competition). Therefore, our objective was to estimate the consumption of 
acorns by wild pigs relative to that of other native wildlife species. We established 
40 monitoring stations beneath acorn producing trees at a 3,406-ha study area in 
eastern Alabama with an approximate density of 7.62 pigs/km2. At each 
monitoring station, we placed 5 acorns on a 1-m x 1-m sand pad and positioned 
a game camera to record acorn fate during 2-week intervals once a month from 
November-February 2018-19 and September-February 2019-20. We set cameras 
to capture images once every minute continuously during the survey period. 
Additionally, we constructed acorn traps from 18.9-L plastic buckets to estimate 
the total acorns potentially available for consumption at each monitoring station 
during each sampling period. In summer and early fall 2019, we removed 433 wild 
pigs by trapping and aerial shooting (estimated 90% population reduction based 
on camera surveys). From approximately 7.3 million camera images, we 
observed 17 wildlife species consuming 707 acorns with white-tailed deer 
(Odocoileus virginiana), squirrels (Sciurus spp.), and wild pigs among the top 
consumers. Prior to removal, wild pigs consumed 23.4% of all acorns observed 
consumed by wildlife but only 7.2% after population reduction. Acorn 
consumption by squirrels and white-tailed deer increased significantly after peak 
masting when wild pigs were removed. Wild pigs consume a significant number 
of acorns and likely reduce the availability of this pulse resource for other native 
wildlife species which may have significant implications. 
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Does mast seeding shape mating time in wild boar? A comparative 
study 
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In seasonal environments, the timing of reproduction often matches the peak of 
food resources. One well-known effect of global warming is the advancing of the 
phenology of resources, leading to a possible mismatch between timing of 
reproduction for consumers and food peaks. However, global warming may also 
change the dynamics of food resources, such as the intensity and frequency of 
pulsed mast seeding. How quantitative changes in mast seeding influence the 
timing of reproduction of seed consumers remains unexplored. Here, we assess 
how yearly variations in mast seeding influences mating time in a widespread, 
seed consumer species, wild boar (Sus scrofa). We took advantage of the 
intensive monitoring of both female reproduction (1,636 females) and acorn 
production over 6 consecutive years across 15 natural populations of wild boar. 
We found that mating occurs earlier when acorn production increases in most 
but not all populations. In three out of fifteen populations, heavy females mated 
earlier than light ones. Our findings demonstrate that mast seeding does shape 
mating time in wild boar females, but differently across populations. This high 
plasticity of mating times in wild boar indicates that females locally adapt to 
environmental conditions, and raises some issues regarding the management of 
local populations. Anticipated breeding can give an advantage to offspring with 
resource abundance, leading to faster growth, or can offer a second opportunity 
to reproduce in a year for females, leading to an increase in population size. It is 
therefore important to better predict masting years in order to better manage 
wild boar populations. 
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Wild boar establishment, population growth, and management in 
Sweden 
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Wild boar is a native species in Sweden, but was eradicated by the first half of the 
18th century. The present free-ranging population mainly stems from escapees 
from enclosures in three core areas. Following a parliament decision in 1987 to 
allow reestablishment, the wild boar has expanded its distribution throughout 
most of nemoral and boreo-nemoral Sweden, as well as into some southern 
boreal habitats. According to reports from hunters, wild boar is now established 
in 60 % of these habitats, and is found sporadically in 27 %. The average litter size 
of pregnant females in one boreo-nemoral study area was 4.7. Litter size 
increased with female body mass, but was not significantly affected by temporal 
variation in climate. However, life history traits such as mortality may be more 
sensitive to climate. Wild boar harvest increased from 300 animals in 1995/1996 
to 140,000 in 2019/2020. Three time series datasets show similar patterns of 
population growth: i) the annual harvest estimated by the NGO Swedish 
Association for Hunting and Wildlife Management, ii) the number of Trichinella 
tests taken from harvested wild boar intended for personal consumption, and iii) 
the number of traffic accidents involving wild boar. Both harvest data and the 
number of wild boar traffic accidents showed exponential growth until 2011-
2013, and then shifted to logistic growth. After 2016, however, the growth in 
traffic accidents again became exponential. Still hunting was the most 
commonly reported harvest method, followed by drive hunting. Approximately 
20 % of the hunting was carried out with the specific aim of protecting crops. An 
overall goal of wild boar management, formulated by the Swedish 
Environmental Protection Agency, is to have a sustainable, controlled, and 
healthy wild boar population, adjusted to regional and local conditions. This 
includes reduced damages from wild boar, and a wider societal use of wild boar 
meat as a resource. 
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Observation of rescue behaviour in wild boar (Sus scrofa) 
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Here, we provide unique photo documentation and observational evidence of 
rescue behaviour described for the first time in wild boar. Rescue behaviour 
represents an extreme form of prosocial behaviour that has so far only been 
demonstrated in a few species. It refers to a situation when one individual acts to 
help another individual that finds itself in a dangerous or stressful situation, and 
it is considered by some authors as a complex form of empathy. We documented 
a case in which an adult female wild boar manipulated wooden logs to secure the 
door mechanism of a cage trap and released two entrapped young wild boars. 
The whole rescue was fast and particular types of behaviour were complex and 
precisely targeted, suggesting profound prosocial tendencies and exceptional 
problem-solving capacities in wild boar. The rescue behaviour might have been 
motivated by empathy because the rescuer female exhibited piloerection, a sign 
of distress, indicating an empathetic emotional state matching or understanding 
the victims. We discuss this rescue behaviour in the light of possible underlying 
motivators, including empathy, learning and social facilitation. 
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Socio-economic consequences of ASF remain a major driver of efforts to control 
the disease in wild boar populations. However, infectious agents can also trigger 
ecological cascades that affect ecosystem functioning. Potential consequences 
of ASF-induced trophic cascades in wild boar habitats have not been studied to 
date. Wild boar (Sus scrofa) is an efficient seed predator of European oak 
(Quercus robur), notoriously difficult to satiate through mast seeding and has 
been shown to impede European oak regeneration. We predicted that a 
numerical crash of wild boar populations following an ASF outbreak could 
release oaks from predation pressure and provide a window of opportunity for 
regeneration. To test this prediction, we used data from a long-term experiment 
(2009-2020) which monitored acorn crops, acorn predation by wild boar, and oak 
regeneration in the Białowieża Forest (NE Poland). ASF appeared in the study 
area in 2015 and caused a tenfold decrease in wild boar numbers. This 
population crash was mirrored by a 15% decline in acorn predation by wild boar 
which were not able to target high-seeding trees while foraging. Pre-ASF, rooting 
frequency varied between 18% under low-seeding trees to 51% under high-
seeding trees. Post-ASF, rooting frequency dropped to 7% irrespective of tree-
level acorn production. The number of recruited oak seedlings increased 2-fold 
between the pre- and post-ASF periods. Together, our results showed that the 
ASF outbreak acted synergistically with masting and removed a top-down 
control of oaks. This process can have broad effects on forest dynamics in Europe 
if wild boar numbers remain low in ASF-endemic areas. 
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SESSION D - Population control 

Keeping pace with technology: Drone-supported monitoring and 
targeted wild boar hunting in times of ASF epidemic 

Niels Hahn 1, Rudi Messmer 2, Sven Messmer 2, Tim Messmer 2 
1WILCON Wildlife Consulting, Germany; 2Messmer Family - Hunting and Parson Russell Terrier 
breeding, Germany 

In Germany, hunting is mainly performed by recreational hunters, and is 
recognised as a core option to control the wild boar population. It is well known 
that both their available time and their acceptance to use specific hunting 
methods (e.g., trapping) is limited. The future success of controlling wild boar 
populations will depend on developing effective, efficient, and accepted 
methods. We hypothesized that wild boar reduction efforts by recreational 
hunters can be enhanced in two ways: 1. UAVs (drones) equipped with thermal 
infrared and optical colour cameras, already used for fawn search and rescue, are 
a suitable tool for monitoring and hunting wild boar. 2. Wild boar reduction can 
be increased by utilising time slots with previously low hunting intensity. On 17 
drone-supported hunting days between October-March 2021/22 we overflew 54 
distinct areas (total area of 1714 ha) in 14 different hunting grounds in south-
western Germany. These areas consisted of both broadleaf-dominated forests 
and open landscapes. Out of 212 wild boars detected during reconnaissance 
flights, a total of 47 individuals were killed in 25 short hunting operations 
performed with small groups of hunters (average 7). Information stored by video 
backups during the drone flights allowed a post-hunt-analysis. By gathering data 
of time consumption, manpower involved, shooting failure and reasons for non-
hunting of detected wild boars, we were able to model effectiveness and 
efficiency of each detection-/hunting action in a cost-benefit analysis. 
Additionally, we assessed the potential for population monitoring, the animal 
welfare aspects of using drones for hunting purposes, and evaluated the 
acceptance of this method by conducting face-to-face interviews with involved 
hunters using a standardised questionnaire. Our results underline that though 
drone-supported hunting is yet underused, it has the potential to become a 
useful additional instrument in the recreational hunters’ toolbox of accepted 
hunting methods, especially to reduce the wild boar population in times of an 
ASF epidemic. 
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Wild boar density and range have increased across Europe in recent decades, and 
this increase has been associated with increasing economic and environmental 
impacts. Hunting is the main method used for population control, and drive 
hunts are the traditional technique of wild boar hunting in Catalonia, Spain. 
Analysing the spatial distribution of hunting activity and the factors affecting the 
number of animals culled is key to improve these techniques. The objective of 
this study is to evaluate the influence of different variables (i.e., the number of 
hunters and dogs, number of wild boar observed, hunting ground size and 
altitude) on the number of wild boar culled. Location data from 1,346 drive hunts 
in 6 study sites in Natural Protected Areas in Catalan littoral and prelitoral ranges 
were analysed. Accurate delimitation of each drive hunt perimeter was provided 
by the hunting groups, which were digitalized using QGIS. Detailed information 
about each drive hunt carried out in these areas, including the number of 
hunters, dogs, wild boar hunted, and wild boar observed, was compiled in the 
database of the ‘Catalan Wild Boar Monitoring Program’. Generalized linear 
mixed models (GLMMs) were used to evaluate the significance of variables. The 
results of the analyses show that the number of hunters participating, the 
number of wild boar observed during the hunt, and the interaction of these 
variables are significant factors affecting the number of wild boar culled. On the 
other hand, altitude and hunting ground size were not significant variables. This 
knowledge is key to understand and improve population control strategies and 
adjust hunting strategies to achieve management objectives. Moreover, 
mapping hunting grounds will also allow for design strategies to reduce conflicts 
between hunting activity and other recreational activities undertaken in Natural 
Protected Areas. 
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Changes on wild boar hunting in Montseny during the last 20 years: 
implications for management 
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The Natural Park and Biosphere Reserve of Montseny (NP-BR Montseny) in 
Catalonia, north-west Spain, hosts a wild boar population that has been steadily 
increasing since the first population studies were undertaken in 1985. Since 1998, 
46,000ha in NP-BR Montseny has been included in the Catalan Wild Boar 
Monitoring Programme (WBMP). In NP-RB Montseny, around 18 hunter teams 
take part in annual data gathering battues, each one registering the date, 
location, hunting area, number of hunters and dogs, number, sex and weight of 
the wild boar culled, and number of individuals escaped. After collecting data for 
over 20 years, some trends can be concluded: a) Wild boar culling has increased 
from 590 in 1998, to a maximum of 3,100 individuals in 2015; An average of 5.4 
individuals/km2 was culled in the last 5 years, which was one of the largest culling 
values in Catalonia; b) The mean number of hunters per battue has slightly 
dropped, from 28 to 21; c) Hunting pressure (wild boar drive hunts /area) has 
increased by 350% but hunting efficiency (wild boars culled/observed) has 
remained stable across the years; d) The estimated annual density shows nearly 
continuous growth, from 4.1 individuals/ km2 in 1999 to a maximum of 16.3 wild 
boar/km2 in 2016, decreasing to 12.9 individuals/km2 in 2021. e) Only 11.4% of the 
647 drive hunts within the entire hunting area account for about 50% of the total 
individuals culled. These results suggest that the current hunting strategy is not 
enough to halt wild boar population growth. It highlights the need to define new 
management strategies to increase hunting effectiveness and reduce the 
recruiting rate. To reach these goals, park managers plan to promote two new 
strategies. First, to develop and implement a unique hunting management plan 
for all of NP-BR Montseny, involving local wild boar hunters. Second, to recover 
the natural food chain which has been shown to promote the trophic cascade 
phenomenon. 
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Fertility control of wild boar in urban areas of north-eastern Spain 
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The wild boar (Sus scrofa) population and range have been increasing for the 
past several decades due to a combination of ecological and environmental 
factors. The urban population of wild boar is especially increasing because of 
their high reproductive efficiency due to the rich availability of food and water in 
urban areas. The number of conflicts with the human population, and the impact 
on biodiversity, are also increasing. Although the efforts to control wild boar 
populations have been intensified, these measures have not been effective. The 
evaluation of complementary methods, such as fertility control, is urgently 
needed. Here, the fertility control through immunocontraception (GonaCon®) 
was evaluated in urban and peri-urban areas of Barcelona, Spain. The study 
included the capture of 196 animals living in urban or peri-urban areas of 4 
different cities from 2017 to 2021. Males and females were randomly distributed 
between control or treatment groups. The efficiency of the treatment was 
evaluated through the examination of genital organs and mammary glands, 
levels of sexual hormones and antibody titres in recaptured animals. The animal 
recapture ratio was 28.6%, for a total of 154 re-captures. The results showed that 
vaccination with the immunocontraceptive induced infertility for 4 months to 3 
years after vaccination, depending on time of re-capture. The treatment was 
effective in 21 females and remained effective in all females vaccinated during 
their peri-pubertal age (4 to 7 months old; n=12). Two females vaccinated as 
adults (one pregnant and one lactating) were found to be fertile (pregnant or 
having given birth) one year after vaccination. From 22 males vaccinated and re-
captured, the treatment was effective from 4 months to 2 years in 7 of them. An 
effective mitigation of the human-urban wild boar conflicts could be achieved by 
combining different control methods, including educational actions of the 
community.  
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The efficiency of management of wild boar overabundance by culling is subject 
to debate, as non-systematic culling is claimed to be insufficient to control wild 
boar populations. Some evidence has been published that when food is plentiful, 
juvenile survival has a high impact on the population growth rate, thus juvenile-
aimed culling may be more efficient than adult culling. Culling is the main 
method for wild boar population control used in Israel with the aim of reducing 
crop damage, yet the effects of these actions are rarely monitored. In this work, 
in order to give wildlife managers tools to improve their population control 
methods, we examined the effects of these actions on a long-term monitored 
wild boar population in Wadi Issachar in north-east Israel. Our study relied on 
data obtained from 19 thermal–vision surveys between May 2020 and April 2021. 
Data on 45 culling events was obtained, during which 122 boars were culled. The 
impact of time after the last culling event on the number of wild boars observed 
was tested. The effects of high and low intensity culling on several population 
parameters were also tested using a deterministic Leslie projection model in R. 
The models were then ran using 5 culling regimes aimed at different age-sex 
groups. There was no effect of time after the last culling event on the number of 
wild boars observed. However, there was a decreasing trend in average group 
size and juvenile\adult female ratio in low – intensity culling areas. The mixed-
sex culling focused on juveniles was the most effective culling model. Culling did 
not cause wild boar to avoid the study area, and high intensity culling seemed to 
have less of an effect on population parameters than lower intensity efforts. 
Despite a hunter preference for culling adults, juvenile focused culling was found 
to be a more effective strategy for population control according to these models. 
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SESSION E - Methods to estimate abundance 

The European Observatory of Wildlife (EOW): a collaborative 
network of observation points triggered by the need of monitoring 
wild boar at European scale 
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The need to harmonize wild boar population monitoring at international level to 
assess risks associated with African Swine Fever outbreaks and develop science-
based polices, has resulted in a European framework to monitor wildlife 
(ENETWILD, www.enetwild.com). The European Food Safety Authority (EFSA) is 
funding the recently developed European Observatory of Wildlife (EOW) 
(https://wildlifeobservatory.org/) as part of the ENETWILD project, conceived as 
a network of “observation points” over Europe with common population 
estimation protocols and data collection standards to facilitate cooperation and 
interoperability. The methods implemented in each "observation point" is the 
Random Encounter Method (REM), which is gaining attention for its success in 
estimating wild boar population densities. The main goals of this open, 
collaborative approach, currently present in more than 30 countries, are (i) to 
provide guidance on methods and protocols for wildlife monitoring, focused on 
terrestrial mammals, (ii) to generate independent information on population 
abundance for those involved in developing, adopting, implementing, and 
evaluating environmental policy in Europe, (iii) to report trends in wildlife 
population changes in Europe, (iv) to improve density methods, incorporating 
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Information Technology tools (ITs), Artificial Intelligence (AI) and Citizen Science 
(https://mammalnet.com), and finally, (v) to integrate with other environmental 
monitoring activities in Europe. The EOW provides training, protocols for wildlife 
density estimations, continuous assistance on study design, field 
implementation, data processing and networking activities to collaborators. We 
also summarise results of activities performed so far. For further details and 
participation: enetwild@uniss.it 
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Automatic wild boar detection in camera trap images using machine 
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Motion-triggered camera traps are essential for the monitoring and management 
of wildlife. Several hundred camera traps take thousands of pictures across Swiss 
geography every week, which are then manually annotated and classified. 
Scattered efforts to automate the process have been abandoned due to lack of 
resources or technical expertise. We study the utilisation of a detection and 
classification model, the MegaDetector, to (semi-) automate this process. Here, 
we quantified model performance using images of varying quality and content 
from two different institutions (KORA and HEPIA) . Our results showed a highly 
accurate (F1 99.7% and 96.8% resp.), fast, and parallelizable inference, which 
efficiently allowed for the automatic pre-discarding of non-animal images. 
Perfect detections were obtained for images using a thermal sensor and a white 
flash. False negatives occurred often in images without flash and with 
condensation problems, of wild boar far away or highly occluded behind plants. 
False positives that were caused by moving structures may, in principle, be 
avoidable with a thermal flash. Furthermore, the MegaDetector turned out to be 
user-friendly and thus, an ideal tool for wildlife experts and stakeholders. 
Incentives (educational and financial) are required to promote knowledge 
transfer in this field. 
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A Random Encounter and Staying Time model applied to a 
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Camera trapping (CT) is one of the most promising tools for wildlife monitoring. 
Easy sampling management, limited staff hours, and low environmental 
disturbance allow this method to collect a huge amount of data with a limited 
effort. Thus, an increasing number of methods have been developed to obtain 
population estimates from these data. However, there is still a lack of robust, 
long-term validation of the results provided. We compared three methods to 
estimate population density of wild boar without individual recognition: i) A 
Random Encounter and Staying Time model (REST), based on 10 CT surveys 
carried out in the Preserve of Castelporziano (Italy) in Spring and Autumn from 
2017-2022, ii) capture-mark-resight on feeding sites (CMR), and iii) nocturnal 
distance sampling (DS). 81 camera traps were deployed in a 60 km2 area for 15 
days in each season on the nodes of a square grid placed at random in the area. 
Distances between nodes measure 800m, to assure at least one camera per home 
range. DS surveys are conducted on foot, using 110 transects (137 km effort) and 
up to 3 thermal imaging cameras simultaneously, while CMR was derived from 
counts on 88 feeding sites randomly distributed in the study area, an area home 
to over 1000 ear-tagged wild boars. Although REST has proven to be the easiest 
and most practical method to get a population estimate from CT data, the results 
obtained in our case study are inconsistent. Further investigation is needed on 
the factors related to camera trap functionality and to the computation of the 
parameters of the estimation models. Moreover, more long-term studies are 
needed that would investigate the reliability of the results provided by these new 
estimation methods. 
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Camera traps are a versatile tool for population monitoring, and methodologies 
to estimate the abundance of unmarked species based on camera trap data have 
advanced quickly in recent years. Camera Trap Distance Sampling (CTDS) for 
example, is based on the well-established distance sampling framework and 
relies solely on the camera trap data itself. An important obstacle for the practical 
implementation of this method is the effort necessary for the estimation of 
distances to observed animals, from which the distribution of a detection 
probability can be derived. Here, we present an approach for monocular depth 
estimation that uses deep learning based on a few reference photos to 
automatically generate these distance estimates. We use two camera trap 
datasets from the Bavarian Forest National Park (June – August 2018) and 
Schorfheide-Chorin in Brandenburg (June-August 2019) to evaluate the 
differences between CTDS population density estimates of wild boar based 
either on this approach or a fully manual workflow. Furthermore, we analyse the 
influence of uncertainty on the detection probability of wild boar, and how this 
detection probability impacts the precision of the population density estimates 
in relation to the remaining model parameters. The importance of random 
camera trap placement and the potential impacts of outlier locations are 
discussed. We highlight the capabilities of CTDS, but also important prerequisites 
for its application and the most relevant points for its improvement. 
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Estimates of population density are valuable to the conservation and 

management of wild boar. Informed management of prey species like wild boar 

is also critical for tiger conservation, as tiger density is strongly related to 

densities of prey. However, many countries still lack an established prey 

monitoring program. Recently, several models to estimate true densities of 

unmarked populations have been proposed using camera traps, but they are still 

relatively new and have not been adequately tested for monitoring tiger prey. In 

Russia, managers use the Formozov-Malyushev-Pereleshin (FMP) snow tracking 

method to estimate densities of prey species, but both warming temperatures 

and difficulties with sampling design make it challenging to implement. Over 

three winters, we compared the Random Encounter Model (REM), Space-To-

Event (STE), and Time-To-Event (TTE) camera trap estimators with snow track 

surveys to estimate densities of four prey species of the Amur tiger in the Sikhote-

Alin Zapovednik, Russian Far East, including wild boar. We also compared 

statistical, logistical, and cost considerations of each method. We found the most 

consistent estimates of density between the STE and random snow track surveys, 

though there were challenges to implementing the STE to motion-trigger data. 

All methods would require considerably more survey effort to achieve desired 

precision of 20% coefficient of variation, though snow track surveys were much 

more affordable than camera surveys. All models also detected an estimated 

95% population decline of wild boar due to African Swine Fever, which arrived in 

our study area in Fall 2020. We conclude that both cameras and snow track 

surveys can provide densities of wild boar and other ungulates, though the 

current demands of study design and resources make them challenging to 

implement.   
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Hunting statistics are commonly used to model wild boar abundance and 
distribution at large spatial scales. However, data availability is not always 
homogeneous, and hunting yields are often aggregated at different resolutions 
in different countries or territories. The main objective of this study was to 
produce wild boar abundance maps at a fine resolution (~ 4 km2) from hunting 
yield data at heterogeneous resolutions (mixed data at the municipality level had 
~ 50 km2 resolution, and data at the province level had ~ 10,000 km2 resolution). 
Maximum wild boar hunting yields for the 2014 – 2018 hunting seasons in 
mainland Spain were aggregated for 3,900 municipalities and 24 provinces. Wild 
boar abundance maps at a fine resolution were obtained by combining hunting 
statistics with environmental predictors in a hierarchical framework using 
Bayesian Inference in NIMBLE. Three different strategies were tested: i) using raw 
hunting bag data as a response variable, and then downscaling model equations 
to a fine resolution (RAW) ii) using hunting bag density as a response variable, 
and then downscaling model equations to a fine resolution (DENS) and iii) 
inducing a formal statistical change-of-support (a method designed for statistical 
inference on a spatial domain which differs from the observed data) to reconcile 
the spatial misalignment between harvest data from different territorial units 
(municipality and province), and to make inferences at the 4 km2 grid cell 
resolution (COS). DENS and COS approaches were able to obtain reliable 
abundance predictions at a fine resolution grid (4 km2). However, the RAW 
approach overestimated wild boar numbers when the model was downscaled to 
a 4 km2 grid cell. The COS approach showed more flexibility in introducing 
different factors affecting wild boar abundance at different data resolutions, 
since province-level harvest need not be a simple sum of municipality-level 
abundances. Inducing a formal statistical change-of-support is a useful approach 
to deal with different resolutions in hunting yield data to model wild boar 
abundance at a fine resolution. 



 

13th International Symposium on Wild Boar and Other Suids 63 
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Do wild suids from the Ndumo Game Reserve, South Africa, play a 
role in the maintenance and transmission of African Swine Fever to 
domestic pigs? 
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Warthogs (Phacochoerus africanus) and bushpigs (Potamochoerus larvatus) are 
considered wild reservoirs of African Swine Fever (ASF). They are both present in 
Ndumo Game Reserve (NGR), located in the Northern South African Province of 
KwaZulu on the border with Mozambique. In this area, the occurrence of tick-
warthog sylvatic cycle of ASF has been suspected for years. To assess if wild suids 
represent a risk of ASF virus spillover to domestic pigs, wild suid abundance and 
incursions outside NGR boundaries were estimated using transect counts, fence 
patrols, and camera traps. Also, the presence of Ornithodoros ticks was explored 
in 35 warthog burrows within NGR. In addition, blood samples were taken from 
67 domestic pig farms located outside NGR to be tested for ASF antibodies. 
Information on interactions between domestic and wild suids and ASF 
occurrence was gathered using interviews with pig farmers (n=254) in the study 
area. In conclusion, the bushpigs and warthogs population estimates in NGR are 
5 and 3-5 individuals/km2 respectively. Both species move out of the reserve 
regularly (15.4 warthogs/day and 6.35 bushpigs/day), with movements 
significantly increasing in the dry season. Some farmers observed warthogs and 
bushpigs as far as 8 and 19 km from NGR respectively, but there were no reports 
of direct wild-domestic suids interactions or ASF outbreaks. Also, no soft ticks 
were detected in all warthog burrows and all the pig blood samples were 
negative for ASF antibodies. The absence of ticks in warthog burrows, the 
absence of antibodies in pigs sampled, absence of reported outbreaks, and no 
familiarity with ASF in the study area, suggest that a sylvatic cycle of ASF is, at 
present, unlikely in NGR. Wild suids sightings outside protected areas confirm 
fence permeability, a potential ASF transmission risk. Therefore, farmers should 
practice good husbandry practices such as full time penning to limit wild-
domestic suid interactions. 
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In many parts of the world, domestic and wild animals may interact due to 
livestock and agricultural systems existing in proximity to forests . Therefore, the 
interaction between bushpigs (Potamochoerus larvatus), the largest mammal in 
Madagascar, and domestic pigs can lead to transmission of pathogens, including 
African Swine Fever virus (ASFV). In this study we provide information about the 
nature and frequency of interactions between bushpigs and domestic pigs. We 
conducted our study in two areas where bushpigs are abundant and roaming 
pigs are present, in the western part of Madagascar, Mahajanga area, and in the 
south-western part, Morondava area. We used questionnaire surveys to 
characterize the interactions and the presence of hybrids among pig farmers, 
hunters, and crop farmers. We explored the presence of African Swine Fever, 
Classical Swine Fever, cysticercosis, trichinosis, and tuberculosis from blood 
samples and organs from bushpigs and domestic pigs. We built a map, by using 
participatory mapping method with hunters, pig farmers, and crop farmers to 
characterize and identify areas of interaction between bushpigs and domestic 
pigs. Data validation will be based on  deployment of camera traps (n=25) during 
a period of 3 months in areas with potential for interactions between these 
species (i.e., near water sources, crops, and forests). Preliminary results obtained 
from the questionnaire surveys showed that direct interactions were rare (4% of 
respondents), as opposed to indirect interactions (10% of respondents). The 
direct interactions were more frequent at night (80% at night, 20% during the 
day), mainly agonistic (80% agonistic, 10% sexual, 10% trophic), and occurred 
most frequently around  crop fields (50% crop field, 30% water sources, 20% 
forest). A few of the respondents (2%) reported the presence of hybrids. Result 
also suggested that the bushpigs were free of ASFV and CSFV. Recommendations 
based on our results will support slowing the spread of pig diseases  in rural areas 
of Madagascar. 
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Six years of Javan warty pig research and conservation in West Java, 
Indonesia: a summary 

Johanna Rode-Margono 1, Yudi Irawan 2, Hany Zuyyina Luthfa 2, Edwar Josen 2, 
Shafia Zahra 2, Stuart Young 3 
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The Javan warty pig (Sus verrucosus; ‘JWP’) is endemic to Java, Indonesia. 
Although categorised as Endangered by the IUCN, JWPs are unprotected by 
Indonesian law, so hunting is legal. JWPs are now restricted to a few small, 
isolated areas and have experienced population declines. As well as habitat loss 
and hunting, hybridisation with Sus scrofa is another potential threat. Until 
recently however, little applied research or conservation activities had been 
conducted on JWPs. To address this, the Javan Species Recovery Program 
(JaSpeR) began camera trap surveys for JWP across West Java in 2016-2017. 
Further camera trap surveys and in-depth hunter interviews were conducted in 
2017-2020. JWP were absent from half of the previously recorded locations and 
detected at only ~10% of camera trap locations. JWP were found mainly outside 
protected areas, often alongside S. scrofa. Further, 66% of the respondents to in-
depth hunter interviews reported decreasing JWP populations, while 24% 
reported no noticeable decrease but few encounters. The remaining hunters had 
not recently seen JWP. Surveys also indicated that 252 JWP are hunted per year 
in the study area, highlighting hunting as a possible threat. These surveys 
showed that genetically “pure” JWP were likely to still be present in Batukaras, a 
2,000,000ha area of mixed lowland forest in West Java. Following this, in 2021 we 
started working with the local community in Batukaras to improve attitudes 
towards JWP and their conservation. We are carrying out experiments to 
establish the most effective method to prevent crop damage by JWP (thus 
reducing human-JWP conflict). We are also collaborating with local hunters to 
encourage them to take S. scrofa, while leaving JWP, and setting up a 
rescue/rehabilitation facility for any JWP that are accidentally caught. Further, 
we are working with the local community to protect JWPs in this area from 
external hobby hunters. 
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Horse-pigs, tapir-pigs, aardwark-pigs, unicorn-pigs, and more: 
morphological and ecological disparity of Suidae 

Antoine Souron 1 

1Université de Bordeaux, France 

Extant suids are relatively homogenous in terms of body sizes, morphologies, 
and ecologies, and all belong to the subfamily Suinae. Most species are medium 
sized with omnivorous diets reflected by their generalized dentition. I review the 
Cenozoic fossil record of the superfamily Suoidea, revealing a surprising disparity 
of body masses, morphologies, and ecologies of extinct suids and closely related 
families. Body masses vary from a few kilograms in very small-sized 
cainochoerines to several hundreds of kilograms in several genera of 
Listriodontinae (Kubanochoerus), Tetraconodontinae (Notochoerus), and 
Suinae (Kolpochoerus, Metridiochoerus) that were much larger than the largest 
extant suids. Dental morphologies reflect adaptations to varied diets 
documenting the full spectrum from generalized omnivores to herbivores 
specialized for different environments and plants. The subfamily Listriodontinae 
notably includes derived taxa with strongly bilophodont cheek teeth similar to 
those of extant tapirs and reflecting folivorous diets. Suines of the tribe 
Hippohyini displayed hypsodont cheek teeth whose occlusal morphology 
mimicked those of equids, likely reflecting adaptations to grass-rich diets. Some 
doliochoerids, a family related to suids, evolved dental adaptations to diets with 
lots of abrasive particles, most notably tubulidentate cheek teeth with no 
enamel, similar to extant aardwarks. Some tetraconodontines displayed very 
robust and large third and fourth premolars, similar to those of hyaenids, that 
could reflect consumption of hard objects. Several African suines and 
tetraconodontines evolved hypsodont and elongated third molars with 
numerous cusp(id)s and thin enamel adapted to consume short grass in open 
environments. Giant listriodontines of the tribe Kubanochoerini displayed 
unique frontal horns likely related to sexual display. Extinct suoids likely 
displayed digestive physiologies that are different from those of extant suids. 
This strong ecological and morphological disparity in extinct suoids reflects the 
adaptability of those animals to changing paleoenvironments, paleoclimates, 
and community structures of faunas. 
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Capture and re-homing of free-ranging pot-bellied pigs in Catalonia 
from 2019-2021 (Spain) 

Míriam Martínez-Macipe 1, Alodia Mora 1, María Moreno 1, Andrea Torres 1 

1FAADA, Spain 

In Spain, many pot-bellied pigs that were kept as pets have been abandoned. 
They can survive in the wild and breed, leading to populations that can provoke 
the same conflicts with humans as wild boar. In 2019 they were included in the 
national Invasive Alien Species List, so they are now under a legal umbrella that 
mandates they are to be killed if found without legal identification. Our objective 
was to contribute to the control of this population using non-lethal measures. 
We established relationships with the regional authorities competent in 
managing wild fauna, hunting activities, agriculture, and animal health, and with 
the national authorities responsible for invasive species. We proposed a non-
lethal plan for pot-bellied pigs based on capture, veterinary procedures, and re-
homing. We worked together with animal rescue centres to build adequate 
facilities for pigs, based on animal welfare and legal requirements. Those 
agreements became one of the measures included in the guide for pot-bellied 
pigs’ control published by the Catalan government in 2020. We implemented the 
following protocol for 119 pigs between 2019 and 2021: capture, sterilization, 
Aujeszky’s vaccination, identification with a microchip, a blood test for Aujeszky, 
Brucella, Tuberculosis, African Swine Fever and Classic Swine Fever, and re-home 
to a rescue centre. We applied similar veterinary actions to 263 pigs that were 
already living in 3 rescue centres. All animals were negative for the diseases 
tested and were rehomed, except for 9 animals that died from complications with 
anaesthesia or after surgery. There are currently 4 rescue centres authorised to 
rescue pot-bellied pigs in Catalonia, and another 4 working to obtain 
authorisation in the near future. We conclude that this type of animal control can 
be successfully applied while considering animal health aspects, respecting 
animal welfare, and in alignment with an ethical view that advocates for non-
lethal measures in human-animal conflicts. 
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SESSION G - Genetics 

Genetic differentiation of invasive wild pigs from domestic pigs 
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The rapid expansion of invasive wild pigs (Sus scrofa) throughout the United 
States (US) has been fuelled by unlawful introductions, which have contributed 
to extensive crop damage, destruction of native ecosystems, and spread of 
diseases. In response, various states have recently passed laws prohibiting the 
possession or transport of wild pigs. However, genetic and phenotypic 
similarities between domestic pigs and wild pigs – which overwhelmingly 
represent domestic pig-wild boar hybrids – complicates the enforcement of such 
regulations. Accordingly, we developed a statistical approach (the delta 
likelihood statistic) to differentiate domestic pigs from wild boar and wild boar 
hybrids (i.e., genetically typical wild pigs). We organized 1,421 reference samples, 
representing 34 domestic breeds and 15 wild boar populations, into genetically 
cohesive reference groups (i.e., commercial breeds, Durocs, heritage breeds, and 
wild boar). We then used maximum likelihood to quantify whether a given 
genotype could be drawn from allele frequencies observed among domestic pig 
reference groups (allowing for cross breeds among domestic reference groups) 
versus requiring wild boar introgression. We evaluated the accuracy of this 
method by calculating the delta likelihood test statistic for 435 domestic pigs 
from 29 western breeds that were excluded from the reference set. No genotypes 
from known domestic breeds were falsely identified as wild boar or wild boar 
hybrids. We then calculated the delta likelihood test statistic for 6,566 wild pigs 
sampled across the invaded range within the contiguous US, of which 70% 
exceeded the maximum threshold for domestic pigs and could be statistically 
classified as wild boar or wild boar hybrids. With the delta likelihood approach, 
we provide a scientific foundation for the enforcement of regulations prohibiting 
the possession of this destructive invasive species. Further, this computationally 
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efficient approach could readily be optimized to investigate domestic pig 
introgression among wild boar populations within the native range. 
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Native genomic diversity and differentiation of wild boar 
populations in Italy 

Massimo Scandura 1, Giulia Fabbri 1, Romolo Caniglia 2, Laura Iacolina 3, 
Federica Mattucci 2, Chiara Mengoni 2, Giulio Pante 4, Marco Apollonio 1, Nadia 
Mucci 2 
1University of Sassari, Italy; 2BIO-CGE ISPRA, Italy; 3University of Primorska, Slovenia; 4University of 
Padua, Italy 

In recent decades, wild boar (Sus scrofa) has greatly increased and extended its 
range in Italy as a consequence of human management (i.e., hunting regimes, 
translocations, and introductions of non-native or captive individuals for hunting 
purposes). Consequently, the origin and genetic make-up of local demes has long 
been debated, and its reconstruction using traditional molecular markers has 
proved to be challenging. In this study, for the first time, we performed a genome-
wide genotyping of Italian wild boar with the Porcine SNP60 BeadChip to (i) 
assess their levels of genomic variation and differentiation, and (ii) investigate 
their origin (native vs non-native or wild vs domestic). The analyses included a 
total of 134 genotypes from areas spanning the Italian peninsula and Sardinia, as 
well as 128 wild boars spanning the European range, and 110 domestic pigs from 
commercial and Italian local breeds as reference. Statistical analyses were based 
on 47,809 autosomal single nucleotide polymorphisms (SNPs). Levels of genomic 
diversity in Italy were on average lower than in the rest of Europe and in domestic 
pigs. Principal component and admixture analyses revealed a strong 
differentiation between domestic and wild individuals, with limited traces of 
introgression from the domestic or European stocks into some Italian wild 
populations. This group was sharply distinct from all other European 
conspecifics, with the exception of Aosta Valley, which had a strong genetic 
similarity with western European wild boar. The other Italian populations were 
consistently partitioned into four discrete groups, namely: Sardinia, Maremma, 
Castelporziano and a group including Liguria, northern Tuscany and Pollino NP. 
Overall, our results reveal the presence of a prevailing native component in most 
Italian wild boar, but also an unexpected mismatch between genetic and 
geographic distance in Apennine populations, attributed to multiple 
management events (i.e., translocations, reintroductions) that affected them in 
the past. 
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Spatial genetic structure of the European wild boar, influences of 
ancient and recent demographic history 
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Despite the increasing anthropogenic impact throughout the Holocene, the 
contemporary genetic structure of many species mainly reflects  post glacial 
expansion patterns. We analysed 464 wild boars from 23 European countries with 
26,342 autosomal SNPs (single nucleotide polymorphisms) and compared them 
with 140 domestic pigs, 15 near eastern and 33 east-Asian wild boars. We found 
that anthropogenic effects, mostly connected to habitat fragmentation, 
inbreeding and hybridisation with the domestic pig affect the genetic structuring 
at the local scale. Contrary to common beliefs, we observed no significant effect 
due to translocations of individuals at the continental scale, although those were 
detectable at the local scale. However, at a continental scale, the genetic 
structure reflects the post-glacial expansion, with an arch-shaped cline going 
from southern France to the Dinaric Alps, with a major discontinuity in central 
Europe where the recolonization routes from southern France and the Balkans 
met. Additionally, our results show that the contribution to the post-glacial 
recolonization from the Iberian and Italian peninsulas was minor compared to 
the other two mentioned refugia. Although sequence data and historical samples 
will be needed to investigate the ancestry of wild boar populations in Europe, 
modern samples and genome wide approaches can help to disentangle this 
species demographic history, including the signatures of the ice ages, and the 
following range expansion that continues today. Additionally, genome wide 
approaches can show how human activities and topography influence the 
survival and adaptability of this species, providing valuable information for 
management practices and the mitigation of human-wildlife conflict with this 
species. 
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Exploring differential host susceptibility or resistance to pathogens 
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In the United States, invasive wild pigs, which overwhelmingly represent 
domestic pig x wild boar hybrids, have expanded rapidly and are now established 
in regions with concentrated commercial pork production. This is of particular 
concern for disease spillover as wild pigs are known reservoirs for many endemic 
diseases and, upon introduction, could serve as reservoirs for foreign animal 
diseases. Although risk-based surveillance has been implemented for multiple 
endemic diseases in wild pig populations, integrating a genetic understanding of 
differential host susceptibility or resistance into current management strategies 
may offer new insights into disease dynamics, the identification of highly 
susceptible populations, or populations that pose an increased risk of disease 
spillover. Genetic attributes underlying host susceptibility or resistance are 
relatively unknown for pathogens associated with wild pigs; therefore, additional 
studies are warranted. By pairing wild pig disease phenotypes (serological and 
antigen data) for swine brucellosis, pseudorabies, and African Swine Fever with 
high resolution genotypic data, we conducted genome-wide association studies 
(GWAS) and gene set enrichment analysis of single nucleotide polymorphism 
data (GSEA-SNP). These analyses identified positional candidate genes as well as 
various gene sets relating to the disease phenotypes which could provide the 
foundation needed to implement management action informed by disease risk 
among wild pigs.  
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Wildlife services feral swine disease surveillance activities 
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The United States Department of Agriculture’s (USDA), Animal and Plant Health 
Inspection Service (APHIS), Wildlife Services (WS) conducts large scale removal 
of feral swine within the United States. These highly invasive mammals are 
distributed across much of the U.S. and damage and disease risks associated 
with these animals are significant. The National Feral Swine Damage 
Management Program (NFSDMP) provides funding to all U.S. states and 
territories with feral swine populations for operational activities which results in 
the removal of over 100,000 feral swine annually. A subset of removed feral swine 
(~6,000) are opportunistically sampled for endemic diseases, such as 
pseudorabies and swine brucellosis, as well as foreign animal diseases, including 
African Swine Fever (ASF), classical swine fever, and foot-and-mouth disease. 
Additionally, the proximity of ASF to the United States, given the detection on 
Hispaniola, has resulted in a flurry of preparedness and response activities within 
the U.S. territories of Puerto Rico and the U.S. Virgin Islands, as well as the 
continental United States. Disease monitoring efforts will be described as well as 
ASF operational activities and surveillance streams. 
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Wild boar (Sus scrofa) usually interact with extensively raised livestock in 
Mediterranean landscapes, leading to the maintenance and spread of shared 
infectious diseases that impact animal health, production, conservation, and 
even public health. The aim of this study was to develop a holistic approach for 
animal tuberculosis (TB) control in Mediterranean environments from south-
western Spain (2017-2019). An integrated program of TB surveillance based on 
serological and molecular diagnosis, together with on-estate wildlife interaction 
risk audits, were simultaneously conducted on 18 agricultural properties. Photo-
trapping was used to monitor the occurrence of interspecific interactions at 36 
specific risk points. Finally, a technical report for risk mitigation was provided to 
each landowner. Active circulation of Mycobacterium tuberculosis complex 
(MTC) was found in wild boar and red deer in 7 out of 8 (87.5%) enclosures 
sampled. MTC circulation was also detected from slaughterhouse sampling in 
16/18 (88.9%) outdoor pig farms and a “non-free” status of TB was recorded in 
extensive cattle operations in 3/13 (23.1%) that were mixed (bovine/pigs). The 
risk of interspecific interaction was significantly higher at water sites than in 
feeding points or buildings/other facilities. MTC seropositivity tended to be 
higher in landscapes with higher interaction rates, with ponds being the points 
with the most co-occurrences. On average, a total of 50.8 (10-100) actions were 
suggested per study property and 2.7 (0-5) per risk point to reduce the risk of 
interactions between wild and domestic suids. However, the implementation of 
the proposed biosecurity program was limited to TB surveillance and low-cost 
measures. It is imperative to make Spanish landowners (i.e., outdoor pig farmers 
and game managers) aware of the need to be enrolled in integrated disease 
control programs that target the wildlife-livestock interface, particularly in the 
face of threats as severe as African Swine Fever, which is progressing across 
Europe. 
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Is the wild boar a risk of hepatitis E virus transmission to domestic 
Iberian pigs in southwestern Mediterranean ecosystems? 
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In the Iberian Mediterranean ecosystems, wild boar and domestic pigs (mainly 
the Iberian pig) are known as the major reservoirs of zoonotic hepatitis E virus 
(HEV) genotypes. They often share habitats and natural resources, and both 
direct and indirect risk contacts are frequent. A long-term study was carried out 
to assess HEV circulation in these two swine species to elucidate the role of wild 
boar in HEV transmission to extensively managed domestic pigs. During the 2017-
2018 and 2018-2019 hunting seasons, blood samples from 106 wild boars were 
collected from seven hunting states in Extremadura (south-western Spain), the 
region with the highest census of Iberian pigs. In parallel, blood samples from 
twelve batches were gathered before (180 pigs) and after (177 pigs) the final 
extensive fattening-stage, called “montanera”. The presence of anti-HEV 
antibodies and HEV RNA in sera were determined by a commercial ELISA and by 
RT-PCR, respectively. By species, the seroprevalence was significantly higher 
(p<0.001) in Iberian pigs (71.4%; CI95%: 66.7-76.1) than in wild boar (17.9%; 
CI95%: 10.6-25.2). The frequencies of anti-HEV antibodies in pigs were similar 
before (69.4%) and after (73.4%) the montanera stage. Anti-HEV antibodies were 
found in five young wild boar during the 2018-2019 hunting season, all belonging 
to the same hunting state. Interestingly, wild boar from this state showed 
significantly higher seroprevalence (46.2% vs 8.8%) (p<0.001). None (0.0%; 
CI95%: 0.0-1.0) of the sampled Iberian pigs showed active HEV infection, whereas 
one (0.9%; CI95%: 0.0-2.8) of the wild boar tested positive for HEV RNA. The 
sequenced strain in this animal belongs to the emergent and zoonotic HEV-3m 
subtype, which could be of public health concern. Anti-HEV antibodies results 
provide evidence of endemic HEV circulation in both pig and wild boar 
populations in southwestern Spain, although they suggest a limited role of wild 
boar in the transmission of HEV to extensively managed Iberian pigs 
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Capabilities for targeted, large-scale feral swine depopulation in the 
event of a foreign animal disease introduction 
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The United States Department of Agriculture’s (USDA), Animal and Plant Health 
Inspection Service (APHIS), Wildlife Services (WS) is a Federal program designed 
to resolve human-wildlife conflicts. This includes wildlife disease surveillance 
and outbreak response. In addition to highly trained field personnel with 
numbers exceeding 1,000 individuals that can be mobilized to priority sites 
throughout the United States and its territories, Wildlife Services’ resources 
include an emergency response component that can be used to rapidly deploy 
biologists to a disease outbreak. Recognized as a prolific and widespread 
invasive species in the Americas, feral swine are susceptible to and thus capable 
of serving as a reservoir species for a myriad of important domestic swine 
production diseases as well as foreign animal diseases, including African Swine 
Fever (ASF). In the event of a foreign animal disease introduction in feral swine, 
Wildlife Services’ efforts to contain disease spread and mitigate impacts would 
largely focus toward targeted, large-scale depopulations of feral swine. 
Capabilities and resources of WS’ personnel include utilization of camera traps, 
thermal imagery, scat and carcass detection dogs, GPS collaring/decoy pigs, 
aircraft and drones, and tools for removal, including firearms and traps. 
Geographic and other situational variations including feral swine density, 
proximity to domestic swine, and disease status of domestic swine at a particular 
site will influence decisions around these depopulation efforts. This presentation 
will outline response and removal efforts including considerations based on 
these variations. 
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Identifying the Eurasian eco-regions and important factors related 
to African Swine Fever distribution in wild boar to enhance the 
management of the disease 
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African Swine Fever (ASF) is a viral haemorrhagic disease affecting domestic pigs 
and wild suids, with catastrophic socio-economic impact worldwide. In the 
Eurasian territory, wild boar populations are affected and act as reservoirs of ASF 
for domestic pigs. Therefore, vaccination of the wild boar population could be an 
essential strategy to control ASF. Thus, we developed a cartographic tool for 
identifying risk scenarios of ASF in wild boar based on ecoregionalization in 
Europe and the surrounding regions. Different ecoregions were defined using 
clustering techniques, based on previous aggregation through Principal 
Components Analysis (PCA) of eight variables related to ecological and sanitary 
aspects of ASF distribution in wild boar. The first four principal components 
retained 89% of the variance of the original variables. From them, the identified 
ecoregions showed important differences based on the variables related to wild 
boar ecology and climate, highlighting the different eco-sanitary characteristics 
in each eurasian ecoregion. Moreover, we observed an association of some 
ecoregions with the distribution of ASF cases in the study area. The most 
important eco-sanitary variables for the distribution of ASF in wild boar in the 
different Eurasian ecoregions were identified. This technique could be an 
applicable tool to improve surveillance and control plans, with particular 
attention to vaccination strategies in wild boar. This cartographic tool could be 
also useful to identify patterns in disease distribution and spread in wild boar. 
The applicability of this tool could be also extended to other diseases that affect 
wild boar, namely, Aujeszky’s disease, classical swine fever, and foot-and-mouth 
disease.  
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As of the end of March 2022, 16 Asian countries confirmed African Swine Fever 
(ASF) outbreaks mainly in the domestic pig (DP) sector. However, South Korea 
reported more than 2,000 wild boar cases, and only 50 wild boar cases were 
reported in the rest of the country, suggesting the role of wild boar in Asia is 
probably underestimated. Furthermore, lower virulent ASF virus (ASFV) 
genotypes I and II were recently isolated from DP in China. If chronic infection 
spreads throughout China, including the wild boar population, and is 
subsequently released to the world, ASF control will be more challenging. Here, 
we combined different scenarios to elucidate the ASF situation in Asia. We firstly 
developed the risk map of ASF-infected wild boar by considering the wild boar 
habitat suitability, the kernel density of ASF notifications in backyard farms and 
wild boar, and the ASF transmission rate in wild boar. Secondly, we analysed ASF 
circulation among wild boar in Korea to identify factors contributing to the 
occurrence and spread. Finally, the possibility that an ASF virus with lower 
virulence is being circulated throughout China and is at risk of release to the 
world was emphasized. As a result, a wild boar high-risk area was identified 
throughout south-east and east Asia, particularly in China, Myanmar, far east 
Russia, Thailand, Vietnam, Laos, Cambodia, and the Philippines. The movement 
of wild boar, environmental contamination by ASFV around streams, and 
anthropogenic factors including surveillance, were key factors in Korea that 
impacted ASF spread. In China, two ASF hotspots were identified, overlapping 
most of the areas where lower virulent ASFVs were isolated. Since most major 
airports and seaports in China were located near these high-risk areas and were 
connected to 67 countries on five continents, the risk of ASFV spread to the world 
must be monitored. The epidemiological findings presented here provide 
important insights for effective control measures as well as an ASF wild boar 
vaccination campaign in the future. 
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SESSION I - Wild boar in urban habitats 

Assessing the animal and public health hazard of urban wild boar 
using an agent-based model approach 
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Wild boar (Sus scrofa) populations are increasing globally, accompanied by 
growing synurbization in cities such as Barcelona (Spain). Synurbization 
increases wild boar aggregation, contact rates and close interactions with 
humans, with the consequent risk of pathogen transmission, generating a new 
human- wild boar interface and creating public and animal health concerns. In 
order to test epidemiological scenarios of three pathogens, two of zoonotic 
potential (hepatitis E virus, HEV, and antimicrobial-resistant Campylobacter, AR-
CB) and one affecting suids (African Swine Fever virus, ASFV), at the wild boar-
human interface in the (peri)urban area of Barcelona, this study developed an 
epidemiological expansion of a validated agent-based model prototype of the 
social-ecological factors driving the use of the urban ecosystem by synurbic wild 
boar and the related human-wild boar interactions in Barcelona. The prototype 
showed high accuracy to predict the magnitude and location of wild boar 
movements (multiple-resolution-goodness-of-fit=0.75) as compared to police 
reports of wild boar presence in the city of Barcelona. Citizen exposure was 
similar for HEV (0.79%) and AR-CB (0.80%) and agreed with the World Health 
Organization (WHO) estimates of global exposure for these pathogens. The 
similar levels of human exposure despite the differences in pathogen prevalence 
previously found in wild boar (HEV, 20%; AR-CB, 60%), suggests a major role of 
feces in the transmission of pathogens to humans in urban areas, resulting in a 
non-negligible public health risk. The entire wild boar population was exposed 
to ASFV, through carcasses (87.6%) or direct contact (12.6%), 51-71 days after the 
first case. The outbreak lasted 71-124 days, reducing the initial population by 
95%, similar to previous reports of ASFV outbreaks in other European countries. 
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The spatially-explicit epidemiological predictions generated here by the model 
are valuable to evaluate the animal and public health risks posed by HEV, AR-CB 
and ASFV in Barcelona, and could be easily adapted to other diseases at the wild 
boar -livestock-human interface. 
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Wild boar has become common in the urban areas surrounding Barcelona, where 
the wild boar population has increased consistently from anecdotal sightings to 
becoming a source of conflicts with humans and causing economic losses. While 
genetically forming a single cluster separated from neighbouring rural 
populations, wild boar around Barcelona show two different types of behaviour; 
(1) non-habituated wild boar inhabit the natural areas, avoid human presence 
and have a predominantly vegetarian diet, whereas (2) habituated wild boar seek 
food and resting sites in the urban areas, show no fear of humans, and cause 
most of the conflicts. This study aims at describing the management measures 
undertaken to tackle these conflicts and the provisional results to date. The local 
and regional administrations have implemented both short and long-term 
measures. Long-term measures include reducing the attractiveness of the urban 
environment by eliminating food and refuge for wild boar. The short-term 
strategy was primarily addressed at reducing wild boar abundance. The 
combination of hunting with live capture and euthanasia has reduced the 
estimated wild boar density from 13 wild boar/km2 in 2014 to 5 individuals/km2 
in 2019, with a consistent negative trend for the last six years. This reduction has 
been paralleled by an increase in night hunts in addition to traditional drive 
hunts, as well as by a higher relevance of captures in urban environments, which 
currently accounts for 60% of the total wild boar removed from the study area. 
The decrease in the wild boar population has reduced conflict in urban areas, as 
indicated by the decrease in the annual number of citizen complaints, although 
apparently with a two-year delay as compared to population trend. The 
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coordinated actions of the administrations involved, and the involvement of 
stakeholders have been crucial to reach the goal of mitigating the risk of conflict 
in urban areas. 
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Urban wild boar bow hunting control in Madrid 
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Like other large European towns, Madrid has a peri-urban wild boar population 
that interacts daily with the human population, causing economic, 
environmental and health impacts, as well as traffic problems and social alarm. 
In 2011, the Madrid Hunting Federation was requested by the Community of 
Madrid to carry out a population control pilot project, by means of highly skilled 
bowhunters. From December 2011 to December 2021, 30 bowhunters conducted 
night hunts from fixed, elevated positions (“esperas elevadas” in Spanish) in the 
urban-forest interface of the Madrid metropolitan area, during different annual 
periods. A total of 585 wild boars were harvested, 326 (63%) females and 197 
(37%) males. 163 weighed less than 35 kilograms (31%) and 362 weighed more 
than 35 kilograms (69%). The average annual effort was 7,2 night hunts or 
“esperas” by individual extracted. The harvested wild boars were delivered to the 
Regional Wildlife Rescue Center, for feeding carnivores, birds of prey, and reptiles 
residing there. This method has been used for several decades in peri-urban 
areas of some towns in the United States for control of deer and suids 
populations. The bowhunters participated in this pilot project at no cost as a 
public service, making the possibility of saving public funds through 
collaborative actions with stakeholders involved in wildlife use and management 
clear. The control effect is direct, with a significant number of animals removed, 
and also indirect ("risk effect") by producing a dissuasive effect on the use of 
space by wild boar ("landscape of fear"). The invasion of boar and the 
consequent problems decreased in the weeks and months after the control 
effort, so it seems an effective method in the short and medium term. Overall, 
this method is an effective, cheap, safe and, above all, discreet control tool, since 
it is carried out by experts and allows them to act in "socially adverse" scenarios, 
with a moderate success rate.  
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Wild boar populations have dramatically increased in both number and range in 
the last six decades. This process, along with the growth of metropolitan areas, 
has led to an increase in the occurrence of human-wildlife conflicts, including 
vehicle collisions, attacks on people, and the risk of zoonoses. Population control 
is the main management strategy to deal with these negative interactions. 
Budgetary restrictions, however, often limit the success of this management, 
thus leading to the need to assess the efficiency of different capture methods. 
Recent research has shown that removing specific sex- and age classes is the 
most effective approach to reducing wild boar population viability. Traditionally, 
hunting has been the primary method to deal with wild boar expansion, but its 
application is often controversial in urban areas for security reasons. Live capture 
through teleanaesthesia, cage traps, and drop nets are the main alternatives for 
boar control in these environments. Unfortunately, there is a lack of information 
concerning their efficiency in targeting different sex and age categories. In this 
study, we address the effectiveness of five capture methods (drop-net, drive 
hunting, nocturnal hunting, cage traps and teleanaesthesia), to capture wild 
boar of different sex and age classes in Barcelona, Spain. Seasonal patterns in the 
number and type of captured individuals were also explored. Our results showed 
that these methods performed differently for each age and sex category. For 
instance, drop-net and drive hunting were ideal for capturing adult and yearling 
females, whereas nocturnal and drive hunting performed better for adult and 
yearling males. In the case of juveniles and piglets, no differences among sexes 
were observed. Drop net and drive hunting were the methods that showed a 
higher mean number of captured individuals per capture event. These 
differences in selectivity should be considered for wild boar control in urban 
areas affected by this suid.  
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Establishment of wild boar populations in the city of Haifa, which has been 
dependant on anthropogenic food sources, has caused continuous human-
wildlife conflict as these suids have lost their fear of people. In previous years, 
intensive culling of a few hundred individuals per year was the only management 
action that was done. Feeding of domestic cats is common in large parts of the 
city, and this activity also attracts wild boar. The number of individuals culled has 
increased by more than 3 times over the past 5 years, from 150 to 430 individuals 
per year, while the number of conflicts also grew. A cooperative project between 
the Haifa municipality and the Israel Nature and Park Authority (INPA) to reduce 
wild boar populations was conducted according to the principles of 1. Decrease 
food and water sources by efficiency sanitation, 2. Fencing and blocking wild 
boar paths by robust fence (1.2 m' height) from open areas to the external 
neighbourhoods, and 3. Capture and cull habituated individuals that threaten 
residents. Monitoring the activities effect was estimated by municipality weekly 
reports, GPS collared wild boar and camera traps. Intensive and tight sanitation 
of garbage cans in streets and parks contribute to more than an 8-fold decrease 
in the number of tipped over garbage bins events in half a year. Extensive 
enforcement of few hundred cases in half a year, was executed to deal with 
feeding wild boar by residents. There was a sharp decrease in the number of wild 
boar entering fenced and sanitized neighbourhoods after a few months, as was 
documented by GPS tagged wild boars. A few dozen intractable individuals from 
some neighbourhoods were culled, resulting in a large decrease in wild boar 
appearances. Tight sanitation alongside blocking the entrance paths to 
neighbourhoods present effective tools to decrease conflict with wild boar in 
cities and settlements. Culling individuals should be only a complementary 
activity to deal with habituated individuals. 
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Movement and foraging patterns of urban wild boar: The case of 
Haifa Israel 

Dan Malkinson 1 

1University of Haifa, Israel 

In recent years wild boar are being increasingly observed in urban areas. In more 
and more cities around the world, human – wild boar conflicts are being reported 
at increasing intensities. To better understand movement patterns and the 
foraging patterns of wild boar in Haifa, Israel we GPS collared seven wild boars 
during October 2019. Additionally, we analysed complaints reported to the 
municipality regarding the presence of wild boar within the city. Accordingly, we 
seek to understand whether movement patterns change during the year, 
whether foraging patterns are associated with the presence of garbage bins, and 
whether movement patterns differ among males and females. GPS locations 
were acquired every 15 minutes, and location data downloaded bi-weekly using 
a drone. Of the seven collared individuals, two were males. Following their 
capture and release they fled the area, and we were not able to relocate them. Of 
the five remaining females, one dropped the collar, and thus data is being 
gathered from four individuals. To date, since the initiation of the study, 
approximately 1000 observations of wild boars were reported to the 
municipality’s dispatch centre. Results suggest that wild boar in Haifa are more 
frequently observed in the vicinity of toppled garbage bins, compared to 
randomly selected points in the city. The maximum extent of daily movements of 
the collared female boars is relatively short and is commonly less than 1000 
metres. During the day, the females commonly spend their time in the forested 
areas located within the city. During the night, non-random movements in search 
of food are observed. Thus, it was concluded that within the city of Haifa, 
movement distances of wild boar are much shorter compared to those of ex-
urban ones, due to the high availability of food resources.  
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An increase in wild boar (Sus scrofa) densities is often associated with more 
agricultural damage, road collisions, and social conflicts between hunters, 
farmers, managers of protected areas, as well as other users of rural and 
suburban areas. In France, the dialogue between stakeholders has become 
critical in many places, which is increasingly detrimental to the integrated 
management of the species and landscapes. The movement of wild boar across 
land property boundaries is at the heart of the debates. The lack of objective data 
strengthens the social tensions surrounding this issue. Our main hypothesis is 
that maps of wild boar movements made using GPS collars and camera trap 
analysis generated by a spatial ecology program can provide ‘boundary objects’ 
(sensu stricto) to nurture an efficient stakeholder participatory approach. By 
facilitating dialogue on the way stakeholders construct knowledge and 
implementing different types of engagement (from communication to co-
production), stakeholder engagement has the potential to improve the 
outcomes of management decisions. The project takes place in 2 study sites: the 
UNESCO biosphere reserve of the Gorges du Gardon and the Parc National des 
Écrins. Our goals are threefold: (i) to highlight how wild boas create or modify 
social and ecological interdependencies between stakeholders; (ii) to provide 
‘boundary objects’ and use them to facilitate the discussion between 
stakeholders; (iii) to test whether a companion modelling approach could 
contribute to an adaptive co-management policy. Here we will present the 
context, the theoretical anchoring, and the approach implemented. We will show 
results about how GPS tracking of wild boar has answered questions about 
protected areas, and how workshops with stakeholders led to collectively 
identify possible management options. We will emphasize the successes and 
difficulties in implementing such approaches, but ultimately suggest how this 
kind of project can facilitate the design and implementation of wild boar 
management practices, whether in terms of its technical or sociological 
dimensions. 
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Since their recolonisation in 2006, after half a century of absence, wild boar (Sus 
scrofa) have settled into the highly urbanised and fragmented landscape of 
Flanders. This resulted in an increase in human-wildlife interactions and 
consequently  conflicts among stakeholders regarding wild boar management 
objectives and approaches. Given the multitude of stakeholders involved, as well 
as the many management objectives, the Flemish authorities opted for 
collaborative adaptive impact management as an overall strategy. To support 
the different decision processes, the Agency for Forest and Nature (ANB) asked 
the Research Institute for Nature and Forest (INBO) to develop a dynamic 
dashboard that includes the necessary indicators to evaluate wild boar 
management and its results. A list of possible indicators was established by INBO 
based on previous experiences and international literature. These indicators 
provide information regarding management efforts (both hunting and 
preventive actions), the population trend and distribution, the number and 
distribution of wild boars shot, biological characteristics of the animals shot, and 
information regarding the impacts of wild boar, such as agricultural damage, 
traffic collisions, etc. The different stakeholder groups were asked to assess both 
the importance of each possible indicator and the feasibility of the required data 
collection. Based on this feedback, a first version of the dashboard was 
developed and presented to all stakeholder groups. This dashboard, which is 
available online, can be consulted by any interested party. Given the dynamic 
nature of the dashboard, new indicators can be added when new data sources 
become available. The indicators can be consulted for different geographical 
spatial scales, ranging from the whole region, to provinces, to local wildlife 
management units.  
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The progressive habituation of wild boar (Sus scrofa) to use urban anthropogenic 
resources has increased the number of roaming wild boar in peri-urban areas of 
Barcelona (Spain). In this human-wildlife coexistence scenario, wild boar lose 
fear of humans, and humans in turn become habituated or sensitized to wild 
boar. In this process of “reciprocal habituation”, citizens become familiar with a 
wild boar presence due to repeated encounters, which results in a lower 
perception of conflicts and the acceptance of a wild boar presence in urban 
settings. In contrast, conflicts may cause negative perceptions and reduce 
tolerance towards these animals. Since the attitude of citizens (habituation or 
sensitization) can either facilitate or hinder control measures, analysed human 
drivers of these attitudes to better adjust the management of the wild boar 
population to specific cultural and socio-ecological contexts. From May to July, 
2018 we conducted 1,956 face-to-face interviews in Barcelona, and grouped the 
response variables to score citizen and urban characteristics, as well as citizen 
experiences, emotions, and lay-knowledge related to wild boar. Our results 
reveal that citizen perception of human-wild boar conflict depended on a 
combination of emotions, lay knowledge about the wild boar, and previous 
experiences of human-wild boar coexistence. The diversity of citizen attitudes 
towards wild boar should be taken into account when designing awareness 
campaigns seeking to reduce certain human behaviours that promote wild boar 
presence (i.e., feeding). Likewise, our study of the tensions between conflict and 
reciprocal habituation can help wildlife managers to understand the key factors 
influencing citizen habituation to wild boar in urban areas, and therefore 
undertake the corresponding measures based on scientific knowledge. Our 
methodology provides not only a roadmap for choosing the most socially 
accepted management measure to solve the wild boar conflict in Barcelona, but 
also can be utilised in other human-wildlife conflicts. 
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The habituation of wild boar to urban spaces involves significant ecological and 
social challenges. To adequately address the social side of the problem, it is 
incumbent to attune management measures to the ways in which citizens 
perceive and relate to wild boar. A lack of knowledge concerning how people 
experience the presence of wild boar in the city can lead to tensions between 
wildlife managers (government technicians, vets, biologists, etc.) and the social 
groups directly affected by the measures implemented to control the species. In 
this study, I used the research tools of social anthropology (participant 
observation, interviews, visual and verbal register of specific interactions) to 
produce a qualitative assessment of the core features of the human-wild boar 
interface in peri-urban areas of Barcelona. In my ethnographic fieldwork, which I 
have conducted since 2017, I accompany veterinary scientists, hunters, animal 
rights activists, local authorities, and suburban dwellers. The main disjunction 
observed concerns how “experts” and “citizens” conceive both urban ecology 
and the behaviour of wild boar. The local conservation agencies often want to 
remove wild boar from the ecology of Barcelona. However, for many peri-urban 
residents it is more urgent to adapt to living with a wild boar presence in urban 
settings. A core feature of citizen responses to wild boar is the consideration that 
these animals have “reversible” qualities: in quotidian encounters, citizens 
approach wild boar as being “wild” and “tame”, “rural” and “urban”, “pest” and 
“neighbour”. These reversible relational qualities do not follow biological or 
ecological rules of what wild boar are and where they belong. Wild boar 
reversibility is the source of tensions between suburban dwellers, wild boar, and 
wildlife managers, but is also the internal logic of an oscillating human-wild boar 
interface. Understanding wild boar relational reversibility is important to attune 
management measures to its complex socio-ecological circumstances.  
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Globally, free-roaming pig populations are under increased scrutiny. Maps of 
wild boar density and distribution in Europe illustrate critical geographies where 
the introduction of African Swine Fever (ASF) might result in the unmanageable 
spread of the fatal disease. In their non-native home of Australia, the feral pig 
population is commonly estimated at upwards of 25 million – one pig per human 
– a number which illustrates their alarming proliferation. Population counts, 
graphs, and distribution maps are numerically-based representations that play a 
crucial role in how we conceptualize free-roaming pigs, their advances and 
retreats, and the threats they might represent. There has been significant debate 
in biology, game management, and conservation science about methodologies 
of animal population estimates and the limited reliability of these measures. Less 
developed is a social scientific inquiry into how these estimates with a high 
margin of error and uncertainty are translated into and deployed in public 
discourse, state policy, and on-the ground perception of wild pigs. This paper will 
take a critical look at these forms of representation and how they shape the 
relationship between human and free-roaming pigs, drawing on social scientific 
research in three contexts: ASF spread in Europe, wild boar reintroduction in the 
United Kingdom (UK), and invasive species management in Australia. What role 
do population counts and distribution models play in shaping perceptions of 
wild and feral pigs - who they are, what they can do, and how we should respond 
to them? Are these uncertain numbers used to depict an inherent unruliness in 
wild pigs, more-so than other free-roaming species? How are these 
representations deployed in overlapping or differentiating ways between the 
European, UK and Australian context? 
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Wild pigs (Sus scrofa) are one of the most pervasive invasive species in North 
America. Wild pigs pose a threat to crops, livestock, and the environment, but 
also offer recreational hunting opportunities. At the same time, stakeholders 
vary in their attitudes towards wild pigs and their management. We investigated 
whether economic loss and income due to wild pigs influence attitudes towards 
wild pigs and their management in Texas in an influential stakeholder group ̶ 
hunters. We further examined how land use influenced attitudes towards wild 
pigs in hunters who own land. We analysed 22176 responses (8707 landowners, 
13469 non-landowners) to the Texas A&M Human Dimensions of Wild Pigs 
Survey. Landowners who generated income via wild pigs had more positive 
attitudes towards wild pigs than those who did not generate income. 
Landowners who received income further considered government or agency 
hunting to be a less effective or acceptable method of control. Landowners who 
used their land for agriculture had more negative attitudes towards wild pigs 
than those who did not, and considered government or agency hunting to be less 
effective or acceptable. However, effect sizes for our results were small and, 
across all groups, attitudes towards wild pigs were generally negative. Very few 
respondents reported generating income from wild pigs (3.91% of landowners, 
0.56% of non-landowners) and reported losses were ~4x greater than income. 
Both wild pig-derived income and loss played a small, but statistically significant, 
role in influencing hunters’ attitudes to towards wild pigs and their management. 
Additional research on differing values among stakeholder groups may be more 
likely to shed light on disagreements on wild pig management than variation in 
wild pig-derived income. 
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ASF management 

1. Effect of the control of wild boar (Sus scrofa L.) population
preventing African Swine Fewer
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Wild boar population is an essential component of natural, renewable biotic 
resources. This population’s control determines the possibilities for ecosystem 
equilibrium and restoration. Due to species specific features (sociality, high 
reproductive potential, synanthropism etc.), which have made wild boar a highly 
adaptable species, they have thrived alongside the intensification of agriculture 
and forestry. However, they have also caused problems at a national level 
because of their damage to agriculture and forestry and their role in the spread 
of dangerous contagious diseases. To date, no integrated population 
management and monitoring has yet been implemented, animal census is 
imprecise, territorial differences are not considered, and population control is 
only mentioned in the context of zoonotic diseases, including African Swine 
Fever (ASF). The first two cases of ASF in a wild boar in Lithuania were confirmed 
in two counties in the Alytus and Vilnius regions, close to the Belarus border. 
Recently, ASF has become endemic in wild boar populations, causing serious 
concerns despite the fact that some countries (such as The Czech Republic and 
Belgium) were successful in eradicating ASF. Population control should be the 
countermeasure to reduce risk of disease transmission. Determining the role of 
different sex and age of animals in the disease spread, and managing 
transmission in a timely manner are crucial management objectives, as is 
minimizing the damage caused by wild boar to agro-forest ecosystems. Models 
to understand these dynamics are necessary in emergency cases in order to 
harmonize information from different sources. In this project, we have 
investigated the state of differently controlled wild boar populations; assessed 
the damage caused by wild boar to agriculture and forestry; and created models 
of ASF spread. We analysed and selected models of adaptive management, which 
are most effective for sustainable population control and prevention of disease 
spread, as well as timely management of disease transmission and minimization 
of damage caused to the environment.  
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2. ASF exit strategy application based on field passive surveillance 
data 

Stefano Cappai 1, Vittorio Guberti 2, Sandro Rolesu 1, Antonio Pintore 1, Pietro 
Desini 3, Daniela Mandas 1, Federica Loi 1 

1Istituto Zooprofilattico Sperimentale della Sardegna, Italy 
2Institute for Environmental Protection and Research (ISPRA), Italy 
3ATS Sardegna, ASSL Sassari, Servizio di Sanità Animale, Italy 

African Swine Fever (ASF) is a devastating disease that results in high mortality in 
both domestic and wild pigs and is spreading quickly around the world. To 
ensure prevention and early detection of the disease is crucial given the absence 
of a licensed vaccine. After 43 years of ASF as an endemic disease, the Island of 
Sardinia (Italy) is approaching an advanced stage of eradication of this disease. 
The strong measures put in place since 2015 have drastically reduced the 
circulation of ASF virus: the last virus detection in domestic pigs and wild boar 
dates to 2018 and 2019, respectively. As suggested by the European Commission, 
as well as those countries which intend to provide evidence of eradication, 
Sardinia needs to speed up the passive surveillance in the wild boar population. 
If this kind of surveillance is well regulated in domestic pig farms, the country 
specific activities to put in place on wild boar need to be set based on animal 
density, environment, and financial resources. Following the recommendations 
of the official EFSA opinion in 2021, three different scenarios were evaluated 
based on the probability of wrongly declaring eradication on the island when the 
disease is still present but undetected. This work aimed to provide a valid 
application and example of the exit strategy, using the Sardinian data on passive 
surveillance. The subsequent results will be of help to speed up the eradication 
in Sardinia, and to provide a practical example to other countries to approach 
the EFSA exit strategy, and the best choices on its field application. 

  



 

13th International Symposium on Wild Boar and Other Suids 95 

3. Ensuring excellent specificity for ASFV antibody detection on 
wild boar with ID SCREEN ® ELISAS  

L. Comtet 1, M. Roche 1, F. Donnet 1, P. Pourquier 1 

1IDvet, Grabels – France 

African Swine Fever (ASF) is a highly virulent swine disease. ASF control programs 
require reliable diagnostic tests. IDvet offers a full range of tools for accurate and 
rapid diagnosis of ASF for antibody detection : an indirect ELISA (serum, plasma 
blood filter paper and meat juice), as well as a blocking P32 based ELISA (serum, 
plasma). Both kits have high specificity and sensitivity with domestic pig 
samples. As wild boar plays a major role in the dissemination of the disease, it is 
important to determine ELISAs performances for this type of sample, which are 
known to be problematic and could be the source of an incorrect ASFV 
serological status. This work presents validation data obtained on ID Screen® ASF 
ELISA range on wild boar samples. Material/methods: The ID Screen® ASF Indirect 
ELISA kit includes plates coated with three recombinant ASFV antigens (P32, P62, 
and P72). The ID Screen® ASF Competition ELISA allows for the detection of P32 
antibodies. In this study, wild boar samples coming from disease-free areas were 
tested with both ELISAs. The initial specificity performances on domestic pig 
samples were 100% with the indirect and the competitive ELISAs. The measured 
specificity on wild boar samples were high for both techniques: indirect ELISA: 
specificity = 100% (IC95%=99.6-100%), n=963 competitive ELISA: specificity = 
99.6% (IC95%=98.7-99.9%), n=665. In this study, validation data on the ID Screen® 
ASF ELISA range were obtained on wild boar samples. These kits offer high 
specificity on these difficult samples reducing the risk of false positive reactions 
on wild boar samples. In particular, the ID Screen® African Swine Fever Indirect 
ELISA is the only test presenting no false positives on wild boar samples. Both 
kits are high performance tools for the control of the current outbreak in Europe 
in wild boar populations. 
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4. Assessment of management strategies to control potential 
African Swine Fever outbreaks in California using an Agent-
based epidemiological model 

Carlos Gonzalez-Crespo 1, Jose Pablo Gómez-Vázquez 1, Kathleen O’Hara 1, Laura 
Patterson 2, Beatriz Martínez-López 1 

1Center for Animal Disease Modeling and Surveillance (CADMS), University of California, USA 
2Department of Population Health and Reproduction, School of Veterinary Medicine, University of 
California, USA 

African Swine Fever (ASF) is one of the most important viral diseases affecting 
domestic and wild pig (Sus scrofa) populations and currently no treatment or 
vaccine is available. It is transmitted through direct contact, ingestion of 
contaminated feed stuffs and ticks. In the last decade, ASF has reached an 
unprecedented geographical spread reaching the American continent for the 
first time in almost 40 years in the Dominican Republic. So far, ASF has not been 
detected in California, however if introduced to the United States (U.S.), ASF 
could be transmitted either between Sus scrofa or by soft ticks of the genus 
Ornithodoros, posing a threat for the entire swine industry, particularly 
considering that in recent years there is an increase in the number of domestic 
pigs raised outdoors in the U.S. Data from wild pig, outdoor-raised pig 
operations, soft ticks of the genus Ornithodoros, and the spatial co-occurrence 
of hosts and tick vectors were used to create an epidemiological simulation of 
the expansion of theoretical ASF outbreaks in California, using a spatial 
stochastic agent-based model with a susceptible-infected-removed 
compartment approach. Several scenarios were modelled based on different 
wild pig densities and source and location of the outbreaks, evaluating the 
implementation of mitigation strategies for reducing disease spread, such as 
surveillance and initial response to the first detection, harvest management, and 
carcass management. The model results assessed the effectiveness and 
efficiency of proposed management measures and strategies, evaluating the 
necessary conditions, the impact of direct and indirect transmissions, and the 
probability of infection. In the event of an ASF outbreak in California, the model 
predictions can provide managers with information to support risk-based, cost 
effective ASF prevention and response strategies to target, and key surveillance 
and management efforts in areas with the highest risk to reduce ASF spread to 
new areas.
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5. ‘Ceiler-Catcher’: Worlds first turn-key boar trap system with 4G 
1440P livestreaming camera, push notifications and remote 
catch 

Paul Kaden 1 

1Institution 313 Innovation / NBS Northern Business School, Germany 

Trapping wild boar is often frustrating and time consuming. Non full-fime 
hunters or those with other obligations find it inefficient to watch a set up trap 
without being sure that animals will be present at night. Because of the 
intelligence and behaviour of the boar in combination with current disease 
outbreaks, such as African Swine Fever (ASF), population control has to be 
professionalised and made scalable. Introducing the ‘Ceiler-Catcher’. A German 
made turn-key trap system, that comes with everything needed to immediately 
start professional ASF Management. It is possible to trapping 15 boars or more 
with one ‘Ceiler-Catcher’. A 1440P 4G Livestreaming Camera with mobile app 
allows for surveillance at any time. A motion detector sends a push-notification 
directly to the linked device. The user can observe what is happening in the trap, 
if the catch would be worthwhile, and decide to catch the animals or let them 
become acclimated to the environment and return with more members later. 
The setup comes with a cage or circle wire setup, camera, release device, and is 
easy to use. Everything is set up in a short amount of time. Its batteries last weeks. 
The ‘Ceiler-Catcher’ is the first scalable solution because it enables hunters to be 
at several places at the same time and automates inefficient tasks while still 
giving the user complete control. On the market for one and a half years, it has 
already proven that it can withstand the harsh seasons and has caught hundreds 
of wild boar for its government customers, which are tasked with controlling the 
spread of ASF.  
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6. A cartographical tool for managing African Swine Fever based 
on the most relevant parameters related to ASF in European 
wild boar 

Carolina Muñoz Pérez 1, Cecilia Aguilar-Vega 1, José Manuel Sánchez-Vizcaíno 1, 
Jaime Bosch 1 

1Universidad Complutense de Madrid (UCM), Spain 

African Swine Fever (ASF) is a viral haemorrhagic disease affecting domestic pigs 
and wild suids. Since its introduction to the Caucasus in 2007, the spread of the 
disease has been unstoppable, reaching the level of a pandemic. The wild boar 
population is severely affected and also plays a crucial role in ASF spread, posing 
a continued risk of spill-over into domestic pig populations. An eco-
regionalization process was carried out in order to classify the Eurasian territory 
in similar ecoregions depending on variables related to ecological and sanitary 
aspects of ASF distribution in wild boar. We used Principal Component Analysis 
(PCA), a statistical unsupervised machine learning technique to reduce the 
dimensionality of high-dimensions data. The first four principal components 
retained 89% of the variance of the original variables, demonstrating a strong 
association of some ecoregions with the distribution of ASF cases in the study 
area. The estimation of the most important parameters for determining the 
distribution of ASF in wild boar in different ecoregions could be a useful 
cartographic tool to develop epidemiological models with more realistic data. 
Moreover, the main objective of this study is to improve prevention, control, and 
surveillance strategies, including pilot studies programs of wild boar vaccination, 
which would ultimately reduce the risk of ASF introduction and spread. 
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7. Tools and opportunities for African Swine Fever control in wild 
boar and feral pig: a review 

Pablo Palencia 1, Sandra Blomes 2, Ezio Ferroglio 3, Andey Gogin 4, Yeong-Seok 
JO 5, Radim Plha 6, Annick Linden 7, Mary-Louise Penrith 8, Joaquín Vicente 9, 
Arvo Viltrop 10, Christian Gortazar 9 

1Instituto de Investigación en Recursos Cinegenéticos (UCLM-CSIC-JCCM) iy Università Degli Studi di 
Torino, Dipt. di Scienze Veterinarie, Italy 
2Friedrich-Loeffler-Institut, Institute of Diagnostic Virology, Germany 
3Università Degli Studi di Torino, Dipartamiento di Scienze Veterinarie, Italy 
4Federal Research Center for Virology and Microbiology 
5Daegu University, South Korea 
6Mendel University in Brno, Faculty of Forestry and Wood Technology, Czech Republic 
7Department of Infectious Diseases, Faculty of Veterinary Medicine, University of Liege, Belgium 
8Department of Veterinary Tropical Diseases, Faculty of Veterinary Science, University of Pretoria, 
South Africa 
9Instituto de Investigación en Recursos Cinegéticos (UCLM-CSIC-JCCM), Spain 
10Estonian University of Life Sciences, Estonia 

The ongoing African Swine Fever (ASF) pandemic is unprecedented in its 
geographical spread and impact on the global pork industry and wild suid 
populations. In many ASF-affected countries of Eurasia, the native Eurasian wild 
boar (Sus scrofa) is a relevant wildlife host for the ASF virus, contributing to 
infection maintenance and spread and presenting a challenge for disease 
control. Despite the plethora of scientific articles on ASF including reviews, 
expert assessments, modelling, and outbreak data analyses, not all this 
knowledge is available in a single document. Here, we synthetize current 
knowledge on the key aspects of wild boar (and feral pig) ecology and 
management, and on ASF epidemiology in wild boar. We identify the main 
intervention tools and assess the success and failures of known control attempts, 
combining published information with information from selected experts with 
hands-on experience in a broad range of epidemiological situations. The results 
are relevant to wildlife managers, hunters, farmers, and decision makers.  
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8. ANIMAS: Citizen science at the service of African Swine Fever 
surveillance  

Patrícia Tavares Santos 1, André T. Magalhães 1, Patrícia Clemente 1, Ana C. 
Nunes 1, Yolanda Vaz 1 

1Direção Geral de Alimentação e Veterinária, Portugal 

According to The European Food Safety Authority (EFSA), the reporting of dead 
wild boar is one of the most sensitive methodologies for identifying the presence 
of the ASF virus in wild animal populations, and therefore extremely important 
for applying the surveillance or control measures deemed necessary. On the 
other hand, the ASF virus survives for long periods of time in wild boar carcasses, 
and one of the most important measures for controlling the disease in affected 
countries is the rapid and efficient removal and elimination of carcasses. 
Following the expansion of ASF in Europe, Portugal has adopted several 
procedures to prevent the disease, including strengthening surveillance and 
early detection in wild boar. National authorities for animal health and hunting 
resources have thus developed and implemented the Application of Immediate 
Notification of Mortality in Wild Animals (ANIMAS), as well as specific procedures 
concerning wild boar found dead including the systematic testing for ASF. 
ANIMAS is a citizen science tool, intended to be used by all those with frequent 
contact with wild species and the natural environment, and it is intended for 
reporting dead mammals, birds, reptiles, and amphibians. Here we present a 
descriptive analysis of the results obtained during the first months of operation 
of this application, focusing on the wild boar found dead, the ASF occurrences 
recorded, and the laboratory tests performed. The use of ANIMAS has strongly 
increased the number of reported dead wild boar, and consequently has also 
increased the the number of wild boars tested for ASF, which has contributed to 
improving surveillance and early detection. 
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Spatial behaviour 

9. Stick on the pig: an alternative non-invasive method for fixing 
telemetry devices on wild boar (Sus scrofa) 

Jörg Beckmann 1, Horst Reinecke 2, Marcus Meißner 3, Sven Herzog 4, Helmuth 
Wölfel 3 

1Zoo Nuremberg, Germany 
2University of Goettingen - Wildlife Sciences, Germany 
3Institute of Wildlife Biology Goettingen and Dresden e.V., Germany 
4Technical University of Dresden - Wildlife Ecology and Management, Germany 

GPS-telemetry is a standard tool in wildlife research and is frequently used in 
mammal management and conservation. Nonetheless, telemetry studies in wild 
boar are rare compared to other ungulates, like red deer. One reason might be 
that collars – the standard method for fixing telemetry devices on ungulates – do 
not properly fit the wedge-shaped body and comparatively undefined neck of 
wild boar. In addition, wild boar are fast growing and show intensive fat storage 
and changes in fur thickness over the year, causing changes in the neck perimeter 
which can lead to collars becoming too loose or too tight. Nevertheless, they have 
been used for the telemetry of wild boar in different studies with varying results. 
Lost collars and short collar runtime (< 6 months) seem to be unpreventable. A 
feasible and reliable solution in accordance with animal welfare to fix 
transmitters on wild boar continues to be missing. Therefore, after a pre-test with 
a culled wild boar, we did a first test with a glue-on solution where we added a 
GPS-dummy with epoxy on the croup of an adult wild boar kept in an enclosure. 
Glued on the winter coat in mid-December, we predicted a dummy dwell time 
until spring when wild boar change their coat. The dummy dropped off the female 
in mid-April, as anticipated, after 115 days. We did not observe any changes in the 
behaviour of the female after we attached the dummy, neither rubbing nor 
wallowing to remove the foreign body. If attached in autumn once the winter coat 
is fully-grown, we assume a dwell time of tags up to six months or even longer. It 
might also be possible to tag young animals using glue, as there is no risk of 
collars getting too tight.  
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10. Hunting pressure, non-hunting related disturbance and habitat 
shape the space-use of wild boar (Sus scrofa) 

Markus Handschuh 1, Manisha Bhardwaj 2, Peter Linderoth 3, Janosch Arnold 3 

11. Wildlife Research Unit, Agricultural Centre Baden-Württemberg, Aulendorf, Germany. 2. Chair of 
Wildlife Ecology and Management, Faculty of Environment and Natural Resources, University of 
Freiburg, Germany 
2Chair of Wildlife Ecology and Management, Faculty of Environment and Natural Resources, 
University of Freiburg, Germany 
3Wildlife Research Unit, Agricultural Centre Baden-Württemberg, Aulendorf, Germany 

Human modification of land cover, land use, and interaction with wildlife has 
lasting impacts on the populations of wild animals and their behaviour. For 
example, hunting pressure and disturbance by recreational activities can cause 
spatial and temporal shifts in habitat selection as wild animals try to avoid 
humans while maximizing resource acquisition. In this study, we explore the 
relationship and relative importance of land use and land cover, hunting 
pressure, and non-hunting related human disturbance on the spatial usage and 
habitat selection of wild boar (Sus scrofa). The goal of our study is to investigate 
how human pressure can influence wild boar resource selection, especially in the 
context of the “refuge effect”. To do so, we used GPS location data from 36 wild 
boar individuals marked between 2012 and 2015 in three study areas in 
southwestern Germany. The three sites differ in spatial and temporal 
configuration and composition regarding habitat types and human pressure. 
Using resource selection functions, we explored the individual and intersecting 
influence of habitat types and human pressure. Overall, we expected wild boar 
to be able to modify their resource selection depending on the context of the 
landscape in which they occurred and the human pressure they were exposed to. 
We hypothesized that spatial usage is predominantly driven by habitat type, 
while hunting pressure can increase the use of lesser-favourable habitat types. 
Furthermore, we expected disturbance by human recreation and land use 
operations to be less influential than hunting pressure. Our results may assist in 
the planning and management of protected areas and no hunting zones as well 
as in population management of wild boar. 
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Ecology 

11. Differences in activity patterns of three ungulate species (Dama 
dama, Sus scrofa and Capreolus capreolus) in a Mediterranean 
wetland area  

Laura Adán Chirivella 1, Joana Colomer 1, Marina Torrellas 2, Ferran Navàs 2, Sergi 
Romero 3, Carme Rosell 1 

1Minuartia, Wildlife Consultancy. University of Barcelona. Department of Evolutionary Biology, 
Ecology and Environmental Sciences, Spain. 
2Minuartia, Wildlife Consultancy, Spain. 
3Aiguamolls de l’Empordà Natural Park, Spain 

Management of ungulate species has been a key topic for the last decades due to 
the increase of their populations and the impacts they cause. One of the most 
difficult aspects to study is their behavioural patterns and interspecific 
interactions. The use of camera traps has become a very powerful, non-invasive 
method to obtain this type of information. The goal of this study was to establish 
and compare the activity patterns between three species of ungulates: fallow 
deer (Dama dama), wild boar (Sus scrofa) and roe deer (Capreolus capreolus). 
Fourteen camera-traps were randomly installed within two integral reserves 
(RNI); RNI1-Els Estanys (321.2 ha) and RNI2-Les Llaunes (522.8 ha) in the 
Aiguamolls de l’Empordà Natural Park, a wetland area situated in north-east 
Catalonia, Spain. Camera traps were installed from July to December 2021 and 
1,037 images were obtained of the three ungulate species, which were classified 
with the help of an Artificial Intelligence using the Wildlife Insights platform. 
Activity patterns were estimated by fitting a flexible circular distribution using a 
kernel density model. The coefficient of overlap (Δ4) was used to compare 
pairwise activity distributions and overall daily activity levels (percentage of 
active time during 24h) were calculated. The results showed a high overlap in the 
activity distribution between wild boar and fallow deer, with common activity 
peaking during the evening. Lower overlap was observed between these species 
and roe deer, which showed a peak in activity during early morning hours. The 
overall activity level was different between species, with  the wild boar being the 
most active, closely followed by the common fallow deer. From these outcomes 
it can be presumed that the three species do not avoid each other through 
temporal segregation, and within the ungulates, roe deer show the most 
differentiated activity pattern. Nevertheless, other factors such as seasonality 
and habitat and food availability should be explored as they can also affect the 
activity patterns of these species.  
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12. Evaluating the impacts of wild pigs (Sus scrofa) on wetlands and 
water quality in the US coastal plain 

Elizabeth Bradley 1, Graeme Lockaby 1 

1Auburn University, USA 

In the United States, wild pigs (Sus scrofa) are an extremely invasive species 
estimated to cause $1,500,000,000 in damage and control costs annually. Wild 
pig damages are concentrated primarily in the Southeast where half of the 
nation’s 6 million wild pigs reside. The region’s temperate climate and abundant 
wetlands and waterways provides ideal habitat for the species. As evidence 
builds that wild pigs serve as ecosystem engineers altering biotic communities 
and biogeochemical processes, there is growing concern over their potential 
impacts on the wetlands and waters of the Southeast, which are unique 
biodiversity hotspots of critical environmental importance. Additionally, there is 
also growing evidence that wild pigs are increasing loads of pathogens of 
zoonotic concern in the region's waterways via faecal contamination. As part of 
the Alabama Feral Swine Eradication and Control Pilot Program and in 
collaboration with the USDA-APHIS and USDA-NRCS, our research aims to 
evaluate the impacts of wild pigs on wetland ecosystem health, water quality, 
and potential disease transmission in the Coastal Plain region. Preliminary 
results suggest that average levels of E. coli and fecal coliforms in watersheds 
with wild pig disturbance significantly exceeded that of systems without wild pig 
disturbance. Watersheds with wild pig disturbance contained double the E. coli 
levels on average than watersheds without wild pigs (305.9 MPN vs 150 MPN 
respectively). Additionally, early results show that watersheds with wild pig 
disturbance exceed the U.S. Environmental Protection Agency’s limits of E. coli 
for recreational surface waters while watersheds without wild pig disturbance do 
not. Further research assessing the influence of land use and the impacts of wild 
pig removal on water quality is ongoing. 
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13. The effects of hunting on the vigilance social structure and 
reproductive hormones of wild boar in Israel  

Achiad Davidson 1, Dan Malkinson 1, Uri Shanas 1 

1University of Haifa, Israel 

Wild boar (Sus scrofa) populations are on the rise worldwide, despite the high 
hunting pressure that they are exposed to. This hunting pressure instigates, 
among other effects, earlier sexual maturity in juvenile females, leading to the 
shortening of wild boar’s generation time. The mechanism that underlies this 
earlier sexual maturity under high hunting pressure has not been examined to 
date. To explore the physiological effects that hunting has on the reproductive 
system and whether the stress response is involved, we examined steroid 
hormone levels in the hair of female wild boar in northern Israel, comparing 
populations exposed to high and low hunting pressure. Furthermore, we used 
motion-triggered cameras, in order to examine the effects of hunting on the 
vigilant behaviour and social structure in agricultural areas (hunting permitted) 
and nature reserves (hunting prohibited). In agricultural areas, adult females 
were significantly more vigilant compared with adult males. In these areas there 
were significantly more adult males and fewer females leading family groups. 
Furthermore, male yearlings were significantly more vigilant in agricultural areas 
compared with female yearlings. Male yearlings tended to roam significantly 
more with family groups in agricultural areas compared with nature reserves, 
where they tended to roam alone or in groups. Moreover, progesterone levels 
were higher in females that were exposed to high hunting pressure. These results 
indicate social and behavioural differences in wild boar between agricultural 
areas and nature reserves, suggesting that hunting may have a substantial 
impact on their social structure and behaviour. Furthermore, the increase in 
reproductive hormones that was associated with hunting may lead to a higher 
reproductive potential in female wild boar. This data could suggest that a 
reproductive hormonal response may be one of the factors leading to the rapid 
wild boar population growth worldwide, despite the high hunting pressure. 
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14. Forest, rural or urban landscape? The influence of the living 
environment on wild boar (Sus scrofa) 

Wioleta Goździejewska 1 

1Departament of Animal Breeding and Production Faculty of Animal Science Warsaw University of 
Life Science ul. Warsaw, Poland 

The purpose of this study was to assess the individual body condition of wild boar 
from three differing habitats during the autumn of 2017, using the kidney fat 
index (KFI). In order to assess the influence of habitat/environment on the animal 
body condition in three different wild boar populations, kidneys with fat (capsula 
adiposa) were removed from 30 female wild boars approximately 2 years old. The 
females were weighed and the three wild boar populations from three different 
areas were compared. Area 1 - large scale monocultural crops; Area 2 – a strongly 
urbanized area located next to the capital of Poland (Warsaw); Area 3 – a forest 
region with numerous lakes (Mazury Region). Two kidney masses were measured 
two times: 1 - kidney with kidney fat; 2 - kidney without the kidney mass. The KFI 
was calculated using the formula: KFI=kidney mass with fat/kidney mass without 
mass. The mean value of KFI for two year old females in the agricultural area was 
1,82; the urban area was 0,35 lower than in the agricultural area; the forest area 
was 1,62 lower than the agricultural area. Differences between the mean value of 
KFI for individuals harvested in rural and urban areas were significant. There 
were no more differences between other areas. These results suggest that the 
agricultural areas are better natural living/habitat conditions for wild boar than 
urban areas. 
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15. Preliminary data on wild boar habitat selection in a coastal dune 
system and marshland in the northwest Iberian Peninsula 

Xose Pardavila 1, Francisco Carro 2, Adrian Lamosa 1, Joaquín Vicente 3, Pelayo 
Acevedo 3, Ramon Soriguer 2 

1Sorex ecoloxia e medio ambiente S.L., Spain 
2EBD-ICTS-RBD-CSIC, Spain 
3IREC-UCLM-CSIC, Spain 

Wild boar is a keystone species widespread across Europe, Asia and other areas. 
In recent decades, their populations are increasing and dispersing to colonise 
new habitats, such as agrarian landscapes, which leads to economic, sanitary, 
and environmental problems. The management of this conflict is not usually 
conducted using scientific and technical recommendations and tools. This study 
was located in the Corrubedo Natural Park (northwest Iberian Peninsula), an area 
composed of coastal dune systems and marshland, all within an agroforestry 
matrix. Two subadult wild boars were tagged with GPS-GSM collars (1 ♂ and 1 ♀), 
during a culling campaign to avoid damages in crops and wildlife. From the 
autumn of 2016 to the spring of 2017, these animals were sending position fixes 
(9886 ♂ and 1022 ♀). Their home range (fixed kernel 95%), was 130 and 323 Ha for 
the male and female, respectively. Moreover, the core area (Fixed kernel 50%), 
was 14.4 Ha ♂ and 65.85 Ha ♀. Habitat selection was quantified following Jacob’s 
Index values. There were differences in spatial usage between animals, although 
both wild boars had positively selected marshland habitats as part of their home 
range and core area level. At a home range level, the female preferred open areas 
such as an agroforestry mosaic, while the male selected coastal dunes, beach, 
and intertidal areas. At a core area level, the female selected anthropogenic 
areas, marshland, and high tree cover areas, while the male selected agroforestry 
areas and scrubland. These preliminary data could be improved by tagging a 
larger number of specimens, which would allow for identifying which areas are 
utilised for  foraging, and den areas throughout the year in the study area. 
Likewise, understanding their spatial ecology could support the management of 
this species population to minimize possible damage to crops and biodiversity in 
these changing environments. 
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16. Stable isotopes of carbon and nitrogen in Sus Scrofa hair and 
their usefulness in diet analysis 

Giovanni Vedel 1, José Manuel Moreno Rojas 2, Juan Carranza 1 
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Stable isotopes have been widely used to obtain information on the ecology and 
nutritional quality of wildlife. The isotope relationships of stable carbon and 
nitrogen isotopes (δ13C and δ15N) present in different tissues are directly related 
to the diet of the animal and, to some extent, to the environment where the 
individual has developed. This type of analysis on hair samples provides 
information on the trophic level, and the quality and composition of the diet 
accumulated during tissue growth. The aim of this study is to verify differences in 
the diet of wild boar within the same population and between different 
populations by using stable isotopes. To demonstrate strategies for the 
management of hunting grounds in terms of supplementary food and differences 
in trophic level between the animals, samples of wild boar hair were collected in 
different hunting estates in some provinces of Andalusia (Spain). The hunting 
estates sometimes supplement wild boar with maize to attract the animals or to 
keep them primarily within the estates, and these practices are not always legal 
or desirable. Each animal had its hair analysed in duplicate, with hairs previously 
cut into parts of equal size. With these analyses it was possible to reconstruct a 
chronology of the isotopic signatures in hair for each animal. Our results show 
differences in feeding between individuals from the same population and from 
different farms, as well as the presence of supplementary food. These results are 
useful both to know the behaviour and trophic ecology of the wild boar, and to 
apply them to highlight certain population management practices, as these 
analyses are a new tool to understand the origin of the animals (wild/domestic) 
and whether wild populations have been provided with extra food. 
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17. First approach to the gut microbiome of wild boar (Sus scrofa) 
and its relationships with management 
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Emilio Casamayor 2 
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The microbial community present in the intestine is usually related to the type of 
diet and to the physiological and immunological status of the host. Most studies 
on the genomes of these communities (the microbiomes) have used domestic 
animals as models, while there is a scarcity of studies on wild animals and 
particularly on game species, despite the potential management implications. 
Here we focus on wild boar (Sus scrofa) from populations of Southern Spain. Wild 
boar can serve as reservoirs for several bacteria, viruses, and parasites, which are 
transmissible to humans and domestic animals through direct or indirect 
interaction. In many European countries, wild boar also damages agriculture and 
forestry, with important economic implications. We studied wild populations 
managed for hunting purposes. Game management may involve supplemental 
feeding, which makes the diet not varied and consequently limits the 
development of the microbiome, making animals more susceptible to disease. 
Our objective was to study whether supplemental feeding may influence gut 
microbiome composition. We used genomic analysis to identify intestinal 
bacteria in 87 fecal samples taken from the end of the intestine from animals 
hunted in 17 estates. We observed a high degree of overlap between microbiome 
composition and structure between populations. However, there were 
differences in the diversity of the microbiome community that related to the 
estate and type of feed to which the animals were subjected. Animals with higher 
maize supplementation had low microbiome diversity and a high abundance of 
Enterobacteriaceae, which can be considered an indicator of dysbiosis. Our 
results suggest that management in hunting estates can influence the 
microbiome of wild boar, and depending on the microbiome composition, there 
is more susceptibility to diseases that can also be transmitted to other animals. 
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We have studied in the Principado de Asturias (North of Spain) how wild boar has 
recolonized most of the territory and how its density has increased over time. We 
have reconstructed past distribution using territorial presence/non-detection 
criteria, while from 1990 the population increase was assessed quantitatively by 
the evolution of catch per unit effort (CPUE). Density was estimated by 
correlating the CPUE with the ecological density in the shelter areas obtained in 
the beatings and the gross density was obtained by multiplying the ecological 
density by the frequency of refuge in each hunting ground. The wild boar 
population reached its minimal range in the mid-19th century (presence in 
37.3±3.0% of municipalities), finding refuge in the most mountainous areas of the 
Cantabrian Mountain Chain. No obvious recovery was achieved until the mid-
20th century (53.7±3.0%), reaching almost all municipalities (94.9±0.5%) in 2000, 
resulting in the recolonization of lowlands where it had been absent for 
centuries. In the Cantabrian Mountains, the annual growth rate (λ) (1990-1999, λ 
= 1.146; 2000-2008, λ = 1.044; 2009-2018, λ = 1.040) has been reduced more in 
recent years than in the lowlands (1990-1999, λ = 1.136; 2000-2008, λ = 1.053; 
2009-2018, λ = 1.045). Thus, currently the gross density is higher in the low areas 
(usually between 3 and 8 wild boar/km2, locally exceeding 12), some of them not 
recolonized until 1980, than in the mountain range (usually between 1 and 4 wild 
boar/km2), where it had historically remained. 
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Damage mitigation 

19. Predicting the occurrence of wilboar-vehicle collisions along the 
road network of a Mediterranean region 

Daniele De Angelis 1, Francesco Riga 2, Andrea Monaco 2, Barbara Franzetti 3 

1Italian Institute for Environmental Protection and Research (ISPRA), Italy; Sapienza University of 
Rome. Department of Biology and Biotechnology “Charles Darwin”, Italy 
2Italian Institute for Environmental Protection and Research (ISPRA), Italy 
3Italian Institute for Environmental Protection and Research (ISPRA); CNR-ISC – Institute for Complex 
Systems, Italy 

Wild boar-vehicle collisions (WVC) represent a growing menace in both rural and 
urban areas, causing risks to public safety and economic costs. Identifying road 
traits with a higher probability of WVC is fundamental to guide the 
implementation of mitigation measures at a regional level. We used 683 locations 
of WVC occurrences between 2008–2016 in a region of central Italy, to predict the 
probability of new collisions along the regional road network based on an index 
of wild boar habitat suitability, topography, land cover, and road type variables. 
To develop the model, we used an ensemble forecasting approach which 
simultaneously implements linear regression, machine learning, and maximum-
entropy algorithms. We validated our model by calculating the continuous Boyce 
index from 191 locations of new WVC occurrences during 2017-2022. The main 
predictors of WVC were proximity to main and secondary roads, the index of wild 
boar habitat suitability, human population density, and proximity to unpaved 
roads. The continuous Boyce index indicated that the ability of our model to 
correctly predict new WVC occurrences was high (R=0.98). Our model could be a 
useful tool to identify traits along the regional road network where mitigation 
measures are the most urgent. In addition, the collection of new WVC locations 
and more detailed environmental and road characteristics data would allow for 
the continuous update of the model. This would support the implementation of 
adaptive measures aimed at preventing new collisions between wild boar and 
vehicles. 
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20. Wild boar-vehicle collisions and drive hunts. Are they related? 
Ten-year temporal and spatial analysis in Álava 
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Wild boar-vehicle collisions (WVC) are considered a major issue for road safety all 
over Europe, resulting in important human and material losses. Studies have 
shown that the peak of WVC and hunting period overlap, suggesting there may 
be a causal relationship between them without further analysis. In this study, we 
analysed both the temporal and spatial relationship among WVC and drive hunts 
in Álava, a high hunting pressure area in Northern Spain. This is a pioneering 
study since this interaction between vehicle accidents and drive hunts has not 
been previously addressed at this spatial level. We analysed the 1,843 WVC 
recorded in Álava from 2009 to 2019 in the Basque Traffic Department database. 
Each accident event was georeferenced using ArcView©. Afterwards, we overlaid 
these data with the drive hunts celebrated in each hunting ground of this 
province (n=11,147). Although most of the road-casualties occurred during the 
hunting period (63.2%), only 43.2% happened out on authorized days during this 
period (Thursdays, Saturdays, Sundays and bank holidays). After accounting for 
the spatial distribution of the road-kills (if the accident occurred in the same 
hunting ground or in the nearest to the drive hunt), we concluded just 10.15% of 
the incidents were both temporally and spatially related. Thus, the drive hunts 
could be considered one of the factors affecting WVC, although they are not as 
relevant as other authors have asserted. Also, we observed there is no overlap 
between WVC occurrences and hunting activity in the  days following hunting 
effort, so the hunting effect does not last for longer than one day. Other factors, 
such as wild boar density, behavioural patterns (e.g. the coincidence of the 
mating season with the hunting period), or those related to roads, traffic, and 
landscape, play an important role as well, which should be further evaluated. 
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21. Drone and satellite images to identify damages in crops 
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This is to present a new 3-year project aiming to investigate the possibilities to 
use drones and high resolution satellite images to automatically estimate wildlife 
damages in cereals and grasslands through a machine learning system. During 
the first pilot field study, the summer of 2022, will drone images be collected by 4 
different sensors at 40m height above ground. The sensors used are Lidar (≥ 200 
measures/m2), RGB (≥24 MP resolution), Multispectral (≥ 5 bands) and IR 
(calibrated ±2%, FLIR A655 or better). Immediately prior to fields being recorded 
by the drones they are monitored on ground, by foot, to determine the cause and 
type of damage (wild boar, other wildlife, water, drought, machines, insects etc.). 
Every unique damage, irrespective of its origin, was recorded and indicated in the 
filed with an exact GPS. The first data collection started in May, 2022 with 
searching for rooting damages on grasslands, after snow melt but before 
greening and spring flush. A repeated search on the same fields was performed in 
June before the first mowing. Found damages will be indicated on the digitized 
geo-referred images and coded with the determined cause of the damage. The 
next step of analyse will involve the training and learning process. After that will 
high resolution satellite pictures of the monitored fields be bought and processed 
for the same recorded damages and followed by new training procedures. The 
project will continue with collecting field data during 2023 and 2024 including 
more crops, starting with wheat and oat. If successful, is the aim to develop a 
national damage survey system.   
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Our research was carried out on a 4,600-hectare hunting area in the southern part 
of Csepel-Island, south of Budapest, Hungary. The area is predominantly 
agricultural habitat (67%). The proportion of forests is 14% and that of reeds is 
3%. The wild boar appeared in the 1990s, and his population has been rising since 
then. Our aim was to estimate the role of wild boar in the low population size of 
small game (pheasant -Phasianus colchicus). The research was conducted from 
April 20 to May 18, 2019. We selected three different ecotones (forest-agriculture, 
reed-agriculture, agriculture-agriculture). In each ecotone we placed 10 artificial 
nests at a distance between them of 100 meters, thus 30 nests were included in 
the study. Three hen eggs and one plasticine egg were placed in each nest. A trail 
camera was also deployed for one nest per habitat type. Nests were checked 5 
times, on days 2,7,14,21, and 28. Predator identification was based on traces, 
plasticine egg injuries, and trail camera footage. During the study period, the 
stomachs of 7 hunted wild boar were collected. By the end of the study period, 
87% (26) of nests in total were affected by predation and 80% (72) of eggs were 
destroyed by: birds 31%, small predators 28%, wild boar 22% and 19% 
unidentifiable. In the agriculture-agriculture edge, 90% (9) of nests were affected 
by predation, and 83% (25) of eggs were destroyed by: 44% birds, 32% small 
predators, 6% wild boar and 18% unidentifiable. In the agricultural-reed edge, 
100% of nests were affected by predation, and 93.3% (28) of eggs were destroyed 
by: wild boar 36%, birds 23%, small predators 14% and 22% unidentifiable. In the 
agricultural-forest edge, 70% (7) of nests were affected by predation, and 63.3% 
(19) of eggs were destroyed by: small predators 42%, wild boar 23%, birds 19% 
and 15% unidentifiable. During the analysis of boar stomachs, egg residues were 
identified in one of the seven samples examined. Based on the results of the 
study, it can be concluded that the role of the wild boar was the lowest for all 
predated eggs. Birds and small predators had slightly stronger effect on nest 
predation than wild boar. However, it was also found that the nest predation of 
wild boar in the studied agricultural habitats was different for each ecotone. Boar 
predation was the least typical in the agriculture-agriculture habitat. Their role 
was stronger in the forest-agriculture ecotone, while the most significant boar 
predation was observed in the reed-agriculture ecotone. The latter may be 
significant because protected waterfowl nesting on the ground may also be 
exposed to increased damage. 
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Wild boar (Sus scrofa) populations have been growing in Central Europe over 
recent years, resulting in increased damage to crops and forests. In addition to 
its economic impact, boar foraging significantly reduces the chances of 
successful land restoration. This study presents an analysis of damage to tree 
seedling plantations caused by wild boar in the Czech Republic. The analysis is 
based on data from an extensive questionnaire survey of forest owners, our own 
survey of the extent of damage in model areas, and field experiments at locations 
with a large boar population. We found that seedling damage was widespread, 
with up to 80% of tree seedlings damaged in heavily affected locations. Trees 
were often pulled out of the ground with no trace of damage to the root system, 
with no differentiation between bareroot or containerised seedlings or tree 
species. We found no sign of preference based on containerised seedling 
substrate composition. Seedlings were most often damaged in the first four 
weeks after planting, after which the risk of damage fell considerably. Based on 
the data obtained, we estimate that seedling damage in the Czech Republic for 
2019 amounted to $3,199,200 USD, equivalent to $122 USD per km2 of forest. As 
we are not currently aware of any method for protecting against such damage, 
the most expedient solution would appear to be a reduction in the wild boar 
population, coupled with intensive monitoring and protection of freshly 
established cultures for at least four weeks after planting. 
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An increase in the abundance of wild boar (Sus scrofa) populations, which leads 
directly to an increase in conflicts between farmers and wildlife managers, has 
been reported worldwide. Therefore, the aim of this study was to analyse the 
damage caused by wild boar to crop fields located in central-eastern Poland in 
relation to the crop composition. We used the data of the crop composition in 
Lubelskie voivodship from 2014 to 2018, obtained from the Lublin Regional Office 
of the Agency for Restructuring and Modernisation of Agriculture. Additionally, 
we analysed the information provided by the Game Breeding Centres within the 
Regional Directorate of State Forests in Lublin about the area of damage to 
agricultural crops caused by wild boar, the type of damaged crops, the level of 
compensation, and the number and culling of wild boar carried out in 
compliance with the Polish Law on Hunting (Dz.U. 1995 Nr 147 poz. 713) from five 
hunting seasons, 2013/2014 - 2017/2018. A significant increase in the grassland 
area and in the area under cultivation of total cereals, vegetables, fruit, and root 
crops (p ≤ 0.05) in the study area was revealed. The volume of damage caused to 
legumes, industrial plants, vegetables, and fruit increased simultaneously with 
the increase in the surface area cultivating these plant groups (p ≤ 0.05). The 
compensation payment was positively correlated with the size of the damaged 
area of grassland, cereals, maize, root crops, legumes and an increase in the total 
damage (p ≤ 0.05). The number of compensations has a significant effect on the 
number of wild boar harvested in the studied areas (p ≤ 0.05). The number of wild 
boar and the number of harvested wild boar were strongly negatively correlated 
with the area of maize cultivation (p ≤ 0.05). The level of wild boar hunting 
increased markedly with an increase in the damage caused by these animals (p ≤ 
0.05). Measures such as electric fences for prevention or reduction of damage 
must be applied for a short period, namely after sowing and especially as soon 
as the crops are in milk, or during harvest.  One of the better practices that was 
introduced in Luxembourg could also be applied in Poland. Mean damage levels 
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were the same in each area as in the rest of the country, the damage 
compensation paid out would thus be lowered by more than a third. 
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Population control 
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Wild boar populations have expanded in Catalonia as well as in many other 
European areas occupying all habitat types and increasing their numbers and 
conflicts with human activities. Hunting is the main population control method, 
and the number of wild boar culled in Catalonia have increased over the past 30 
years (1990 to 2020), from 6,000 to 60,000 individuals per year. A wild Boar 
Monitoring Programme (WBMP) was established 30 years ago by the Catalan 
Government and the Barcelona Regional Council. Currently, 22 monitoring sites, 
distributed in different regions and landscapes, are established. In these sites, 
technicians, rangers and more than 170 hunter teams cooperate to collect data 
(date, location, number of hunters and dogs, number of wild boar observed and 
number, sex, and weight of wild boar captured) from each drive hunt undertaken 
along the hunting season. The WBMP database includes information of 90,969 
battues and data from a mean of 5,100 drive hunts. 15,600 wild boar captured are 
collected each year (data from the Catalan Wild Boar Monitoring Program) . 
Hunting effort (mean number of drive hunts per area and mean number of 
hunters and dogs participating in drive hunts) and a density estimation based on 
the number of individuals captured and hunting effort, are obtained for each year 
and monitoring site. A density estimation for the whole area of Catalonia is also 
obtained through inverse distance weighted (IDW) interpolation, resulting in a 
raster density layer as the final output. Density is a key parameter that is being 
applied to design management and population control strategies. It is used in an 
application to determine the number of wild boar to be culled to stabilize 
population growth, alongside landscape and weather parameters. Recently, 
population density has also been included as one of the parameters considered 
in a new software application developed by CRESa and Animal Health 
authorities, to estimate the ASF risk at different areas.   
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26. ‘Up-Net Trap’ for catching wild boar (Sus scrofa)  
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Different types of wild boar traps are well known to catch animals for research 
purposes and as additional population control tool for hunters. The aim of this 
study was to test a new type of trap for catching wild boar with the requirement 
of being the least harmful to the animals. A higher trapping success compared to 
existing systems was assumed. A similar trapping approach to our so called ‘Up-
Net Trap’ was used on Alpine chamois by Dematteis et al. (2009). To capture wild 
boar, we created an Up-Net Trap with a woven steel rope mesh net. The net was 
folded and well mounted on the ground, arranged in a circle with a diameter of 
nine meters. Animals are able to enter the trap by stepping over the net from 
every direction. Counter-weights mounted on iron poles lift the net to catch the 
animals at the moment when they are feeding on the bait in the centre of the 
trap. Trapped in this net, raging animals cannot harm themselves due to the 
elasticity of the entrapment. Four ‘Up-Net Traps’ and six other trap types (three 
boxes and three corrals with trapdoors) were tested in the study area of the 
Danube National Park, a 9,300 ha floodplain forest close to Vienna, Austria. 
Between 2019-2021, 330 wild boars were caught without any injury. With ‘Net-Up 
Traps’ all catches were successful. When compared to the other trap types 
tested, they seem to perform better for catching adult animals and subadults. 
Further advantages are the low overall weight and compact foldable transport 
possibility of the trap. With the positive results and experience gained, this type 
of trap can be recommended for further usage. 
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27. The main motto of Czech hunters: "Eat and multiply!" 
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For the past few years, we have been intensively involved in studying the 
reproduction of wild boar in Central Europe. We have published several articles - 
scientific and many popular science articles. African Swine Fever is close to our 
state border, but the mentality of Czech hunters is still that of "feeding and wild 
boar breeding". As in other parts of Europe, we have elucidated the effects of the 
environment on litter size, embryonic mortality, pup sex ratios, and other 
reproductive characteristics of females by histological assessment of the ovaries. 
We also looked at the reproduction of males and the activity of their testicles (via 
analysis of gonads from hunted individuals). We found that the reproduction of 
wild boar does not differ across all forest ecosystems in the Czech Republic and 
the food wild boar are consuming is significantly saturated with artificial feed by 
hunters. This does not limit the food supply and allows for early entry of females 
and males into puberty. Young wild boars are in very good condition across the 
Czech Republic, and once they enter puberty, they are actively involved in 
rutting. Thanks to the active participation of young wild boars in mating season, 
there was a significant shift in the time of piglet births until the peak of summer. 
Although the number of hunters in the Czech Republic is declining and the 
average age of hunters is increasing, thanks to modern hunting technologies, 
hunting efficiency is increasing. However, many hunters still do not see the 
approaching African Swine Fever as a threat, and refuse to hunt adult females, 
hunt more piglets, or hunt weak guide mothers. Year-on-year, the number of wild 
boar fluctuates depending on how many piglets are involved in rut. The research 
was supported by the Specific University Research Fund MENDELU. 
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Wild boar populations increased substantially in number and range over the past 
twenty years, triggering conflicts with human activities and affecting habitat and 
species of conservation concern. In Italy, these issues are even more critical 
within protected areas, where hunting is not allowed. The Presidential Estate of 
Castelporziano, Italy, is a completely fenced protected area (~60 km2), which 
preserves an exceptionally rich biodiversity, including wild boar and other 
ungulates. Without any management interventions the impacts of these 
‘enclosed’ ungulates on undergrowth oak renewal could jeopardize the 
Mediterranean lowland forest ecosystem, which survives only in a few areas 
along the coast of the Tyrrhenian Sea. Species surveys carried out since the 1990s 
showed that in the last decade, fallow deer (Dama dama) numbers fluctuated 
around 1000, and red deer (Cervus elaphus) numbers halved (from 400 to 100-
200 animals), while Italian roe deer (Capreolus capreolus italicus) increased, 
exceeding 400 heads, and wild boar (Sus scrofa) numbers remained steadily high 
(post-breeding estimates typically exceed 2000-2500 animals). Thus, annual 
culling plans of wild boar based on the survey data are carried out by the 
gamekeepers of the preserve by stalking and trapping, in accordance with Italian 
legislation. In order to investigate whether the removal of wild boar actually 
affected the population size, we analysed a long time-series of data collected 
between 2000 and 2021. We showed that the amount of wild boar harvested 
annually was not sufficient to achieve a stable reduction of the population size 
due to operational difficulties and to the variation in fertility among years, which 
may have fostered a rapid recovery of the population in some years. However, 
data showed that removing females has a substantial effect in reducing the size 
of the population (r=-0.5; t19 = -2.5, p = 0.02). Targeting this class could help 
improve the effectiveness of activities, particularly when adequate removal 
efforts cannot be achieved. 
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Since the 1960’s, the wild boar (Sus scrofa) has occupied all of the Aragon region 
in NE Spain (47,000 km2). The current hunting bag is over 34,000 animals during 
the hunting season, from September to February, which equates to well over 
50,000 animals when underestimation is taken into account for both the hunting 
season and the non-hunting season control methods (battues and waits). There 
are 1,359 hunting grounds, mainly managed by local hunters that cover over 90% 
of the territory and 45,000 hunters. Food supplementation is rare and consistent 
through time, and enclosures are almost absent (n=10). Hunting is performed 
mainly using hunting battues (>90%). Forests have increased at an annual rate of 
1% in the study period as well as rural abandonment during last decades. We 
analysed trends of hunters, hunting bags and hunting yield during 14 hunting 
seasons (2005-2006 to 2018-2019) in the four regions’ ecological areas. These 
were defined by considering precipitation, forest surface, rural abandonment, 
and agriculture as: Pyrenees, >1,000 mm, >50% forest cover, average rural 
abandonment, scarce agriculture; Pre-pyrenees, 700-1,000 mm, > 50% forest 
cover, high rural abandonment, scarce agriculture;  Middle Ebro Valley, <350 mm, 
<20% forest cover, middle rural abandonment, mostly agricultural landscape 
and Iberian Mountain Range, 350-700 mm, 20-40% forest cover, high rural 
abandonment, scarce agriculture. Yield should be bigger in most productive, 
forested, abandoned areas, with scarce agriculture and should increase 
accordingly due to the increase of forest. Average yield, hunted wild boars per 
season and km-2, show differences between all these areas, but not between 
Middle Ebro Valley and the Iberian Mountain Range: GLM likelihood ratio test, 
p<0.001; Prepyrenees (3), Pyrenees (2.5), Middle Ebro Valley (1.1) and Iberian 
System Mountain Range (0.8). Results are in the range of other European 
territories. Hunting bag increases annually (Pyrenees 6.2%, Middle Ebro Valley 
5.7%, Prepyrenees 4.4%, Iberian Mountain Range 3.7%, p<0.05). Hunters 
decrease 1.3% annually (p<0.001). We expect an increase in wild boar 
populations and hunting yield as forest and rural abandonment increase in all 
the ecological areas. 
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30. Testosterone and 17β-estradiol levels in wild boar males 
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Endocrine analyses of steroid hormones in wild boar males are almost 
completely lacking, and information about what determines if young males are 
able to take part in reproduction is not fully investigated. Due to the steadily 
increasing numbers all over Europe and the need to control wild boar 
populations to curtail the spread of African Swine Fever (ASF), it is important to 
evaluate all reproductive aspects of young individuals. We collected 127 blood 
samples and 31 testes from wild boar males hunted during two mating seasons 
in Lower Saxony, Germany. We determined by radioimmunoassay testosterone 
(T) and 17β-estradiol (E2), the presence/absence of spermatozoa in the 
epididimides, and aged and weighed individuals. Boars were divided into 
prepubertal and postpubertal based on absence/presence of sperm, according 
to hormone concentrations, and on age and weight. The mean T and E2 level for 
prepubertal boars (n = 44) was 1.24 ng/ml and 39.7 pg/ml, respectively. 
Ejaculates were characterized by absence of spermatozoa. The mean weight of 
the sampled boars was 23.3 kg. Postpubertal males (n = 66) showed significantly 
higher hormone concentrations. On average, T was 7.61 ng/ml and E2 was 664 
pg/ml. Ejaculates presented spermatozoa. Interestingly, 10 postpubertal 
individuals were juveniles. In this group, hormone levels were significantly higher 
in October then in December or January. Furthermore, 17 samples were not 
clearly assessed. Their hormonal concentrations were inbetween those of pre- 
and postpubertal males, suggesting a transitional phase consistent with puberty. 
We could ascertain that wild boar had high values of hormones similar to older 
boar already before 12 months of age, as well as sub-adults, indicating that they 
may also attempt to reproduce. Finally, hormone concentrations at the end of 
the mating season were still high, so that mating could occur also at this time, 
shifting farrowing into summer. 
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31. Wild boar in medium-sized towns. Oviedo as a case history 

Carlos Nores 1, Pablo González-Quirós 2, Obdulio Moreno 2, Orencio Hernández 2 

1INDUROT, Universidad de Oviedo, Campus de Mieres, Spain 
2Consejería de Desarrollo Rural, Agroganadería y Pesca, Gobierno del Principado de Asturias, Spain 

Hunting is allowed in 97% of the Principado de Asturias (North of Spain). Among 
the territories where hunting is forbidden are the safety zones surrounding the 
most populated cities to avoid accidents caused by shooting. These safety zones 
are located in the grounds with the highest density of wild boar in Asturias whose 
gross density ranges between 4.5 and 6 wild boar/km2. The lack of persecution in 
them facilitates a process of habituation of wild boar to the urban environment. 
We have chosen the case history of Oviedo, a medium-sized city (219,686 
inhabitants) located in the centre of the region, as an example of the colonization 
and habituation of the wild boar to the city and the means used to avoid the 
interference of wild boar with humans. In 1992, wild boar was only present on the 
periphery of the safety zone, which covered the whole municipality (186.65 km2). 
The first incidents were car accidents in rural areas (2002), afterwards damages 
(rootings) in sport fields and peripheral public parks (2007). They reach 
occasionally the urban boundary in 2009, family groups settle in the suburbs in 
2011, and some solitary wild boar arrives to the city centre (2016). Measures 
undertaken include reducing the safety zone (up to 44% between 2000 and 2014), 
hide shooting controls since 2002 and bow controls since 2019; unarmed battues 
to drive them out to the hunting grounds between 2013 and 2018. Learning had a 
significant effect: wild boar left areas with lethal measures and in the case of 
disarmed drives learned to avoid penetrating the hunting grounds. It has been 
banned feeding them since December 2018.  
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32. Wild boar management in Gipuzkoa: results of last 20 years 

Iñigo Mendiola 1, Iñaki Olano 2 

1Diputación Foral de Gipuzkoa,Servicio de Fauna y Flora Silvestre, Spain. 
2Diputación Foral de Gipuzkoa. Servicio de Fauna y Flora Silvestre, Spain. 

Gipuzkoa (Basque Country) is a coastal and mountainous province, with a 
temperate Atlantic climate and a high population density (197,836 ha; 363 
inhabitants/km2). The predominant landscape is agroforest; 90.45% of the 
territory is suitable for the wild boar. The potential surface (forests and bushes) 
increased in recent decades (+16% between 1996 and 2019). The management of 
the population carried out with the objective of population control was based on 
recreational drive hunts with dogs. The number of hunters that participate 
annually is about 1,400, grouped into 35 teams. The collaboration between the 
Hunting Federation and the Provincial Council of Gipuzkoa has provided 
valuable information in the last 20 years. 608 hunting grounds were inventoried, 
with an average area of 240 ha, covering 74% of the territory. The number of 
driven hunts increased progressively throughout the study period, as did the 
number of wild boar seen and hunted. For the last season (2019/20) the results 
were a beaten area of 115,006 ha (78% of the inventoried hunting ground area 
and 58% of the provincial area), 1,635 drive hunts performed (hunting effort = 
1.42 drive hunts/100 ha), a mean number of hunters/event of 19 (-15% in 7 years), 
2,266 hunted wild boars (1.97 wild boars/100 ha); has increased annually on 
average 10.4% ± SD 18.5 in the last 19 years, sex ratio (male: female) of 0.89:1, an 
average weight (kg) of  53.9 ± SD 25.5 for males and 49.0 ± SD 17.6 for females. A 
mean number of foetuses/female of 4.5 ± SD 1.1; range 2 – 8 (n = 151). An observed 
average density of 3.0 wild boars/100 ha; range 1.5 – 7.1 for 12 management 
units. Within each management unit, the densities are not homogeneous, finding 
areas with high densities (> 10 wild boars/100 ha). The estimated percentage of 
the population extracted by hunting is 44%. 
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Methods to estimate abundance 

33. Dynamics of numbers and harvests in wild boar (Sus scrofa) 
population in south-western Poland 

Bogusław Bobek 1, Dorota Merta 1, Jakub Furtek 2, Marta Wojciuch-Płoskonka 2 

1Institute of Biology, Pedagogical University of Krakow; Poland 
2Polish Wildlife Foundation; Poland 

Research objectives were to estimate the factors shaping the population 
dynamics of wild boar experiencing hunting pressure. The study area included 
the 66,100-hectare compact “Bory Dolnośląskie” forest complex situated in 
south-western Poland. In 2006 – 2010, the population numbers of wild boar were 
estimated prior to the start of each hunting season in February, using snow 
tracking line transects and driving census on belt transects. The average 
population size and density amounted to 1491 individuals and 22.5 animals/1000 
ha, respectively. A mathematical equation was derived to assess the net annual 
population increase (NAP) expected in the population from March to February of 
next year. This was derived based on the population number (Nt) prior to and 
after the end of hunting season (Nt+1), and at the level of hunting bags (HB). The 
value of this indicator ranged from 52.0% to 77.0% of the number Nt. Though the 
level of hunting bag ranged from 584 to 1,124 individuals, it failed to stabilise 
population numbers. This was an effect of differences between the predicted 
value of NAP1, and the actual value of NAP in the wild boar population during the 
course of the hunting season. The great elasticity seen in vital population growth 
rates, as well as the fact the harvest management plans are determined before 
the hunting season, means management plans are overburdened by the scale of 
errors caused by the fluctuations of natural resources and weather conditions 
during the hunting season. Thus, it is recommended to use NAP1 estimated as a 
mean from several NAPs obtained in previous hunting seasons. It will help in the 
adaptive management of wild boar populations by correcting the levels of 
harvest rates in the subsequent hunting season. 
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34. Camera Trap Distance Sampling: a pilot study to assess possible 
bias in parameter estimates and results 

Pietro Pontiggia 1, Barbara Franzetti 1, Stefano Focardi 2 

1ISPRA, Italy 
2CNR-ISC, Italy 

Camera trap distance sampling (CTDS) is one of the newest and most promising 
methods to estimate wildlife density using camera traps (CT) data. However, the 
applicability of this method in the field, and the amount of error associated with 
measuring the parameters needed for the estimation model, are not 
straightforward. We carried out a pilot CTDS survey in the Preserve of 
Castelporziano (Italy), to assess the feasibility of this method for long-term wild 
boar population monitoring. We also simultaneously performed a nocturnal line 
transect sampling survey (NDS). We deployed 60 CT for 15 days in June on the 
nodes of a square grid placed at random in the study area (~20 km2). We used a 
square grid of less than 600m to allow for a subsequent adjustment of the 
minimum camera trap density required to obtain robust and precise results. NDS 
survey was carried out by foot, covering 52 km of transects and using 2 thermal 
imagers simultaneously. Preliminary results show the CTDS underestimated 
density compared to NDS (11.9 wild boar/km2 vs 39 wild boar/km2), and precision 
was lower (17% vs 12%), although still appropriate for management purposes. 
We also found that some observations near the camera trap were not recorded, 
suggesting that g0 may be < 1. However, left truncation did not improve the 
estimate (13.2, 17%CV), requiring additional work to estimate the actual g0. To 
apply a CTDS properly, a substantial amount of field work is required to carry out 
the measurement of distances and to estimate the actual g0, and a substantial 
amount of computer work is also needed to process videos. 
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35. Maping of areas with wild boar overabundance in the Valencia 
region (East Spain)  

Carmen Gómez Peris 1, Juan Miguel Burgui Oltra 2, Mª Pilar Nieto 2, Mª José 
Carrión 2 

1Generalitat Valenciana, Spain 
2Valenciana d’Aprofitament Energètic de Residus, SA (VAERSA), Spain 

In the last 15 years, wild boar (Sus scrofa) captures in the Valencia region (eastern 
Spain) have grown by 203%, while hunter numbers have declined by 48%. These 
data suggest that ungulate population is experiencing a significant increase. In 
order to better manage this situation, adapting the management model to each 
territory is key. To achieve this goal, the regional government has carried out the 
delimitation of areas with wild boar overabundance. Within these areas, 
management limitations might be enforced, and hunting grounds owners must 
control wild boar’s numbers. Additionally, the use of means that improve hunting 
performance can be authorised. A threshold of overabundance has been 
arbitrarily set at >6 wild boars/km2 of forest surface, which took into account 
public interest and compatibility of uses. The methodology relates the growth 
rate of the ungulate (λ), its recruitment rate, and the extraction rate by hunting, 
all at a regional level. Assuming that the density for each of the preserves is 
estimated as the ratio of wild boar hunted (wild boar/km2) to the extraction rate 
by hunting at regional level, we have determined wild boar density by analysing 
hunting statistics of 977 preserves during 5 years, and by linking them to the 
potential habitat area for the species. To do so, we have used a spatial density 
model generated by geostatistics (kriging). As a result, the threshold of >6 wild 
boar/km2 forest surface is exceeded in 55% of the area suitable for wild boar 
(902,540 hectares). Therefore, the species is qualified as overabundant in 406,143 
ha. Over half of the studied territory has an excessive load of wild boar, with the 
greatest overabundance located in areas near the coast that are widely 
urbanized and therefore highly exposed to the impacts of wild boar on human 
activities. 
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36. Validating camera trapping to study wild boar populations in the 
Alps. 

Rachele Vada 1, Stefania Zanet 1, Anna Trisciuoglio 1, Enrica Fantini 1, Maria 
Grazia Carpignano 1, Federica De Cicco 1, Mattia Fracchia 1, Pablo Palencia 1, Ezio 
Ferroglio 1 

1Università di Torino, Italy 

Among the new methods developed to improve the estimation of density and 
abundance of wild boar populations, the Random Encounter Model (REM) is 
recommended by experts as the most efficient, in terms of both accuracy and 
precision of results and estimation effort required, when compared with 
traditional methods. Nevertheless, its applicability in different habitats needs 
careful evaluation. We aimed to validate this technique in two new areas in Italy 
where REM was never performed, an Alpine hunting district (Maira Valley, 73,010 
Ha) and a peri-urban sub-alpine Natural Park (La Mandria 6,571 Ha). We selected 
36 random sampling points in Maira Valley and 14 in La Mandria. In each, we 
placed camera traps according to the REM best practice guidelines, leaving them 
in place for three months in Maira Valley and one year in La Mandria. Rangers 
joined the field part of the study, to evaluate the long term viability of the 
technique in these areas. We analysed pictures applying the REM analysis 
protocol. Finally, to validate the REM, we compared the obtained data to the 
official hunting bags. In Val Maira, we estimated 5.85 individuals/km2, while in La 
Mandria, a fenced Natural Park with traditionally high wildlife densities, we 
estimated 15.26 individuals/km2. Both results were consistent with estimations 
of the population size and densities from hunting bag data, performed by local 
rangers. In conclusion, the applicability of this method in the study areas was 
demonstrated in three ways: (i) reliability, (ii) low labour intensity when 
compared to traditional techniques, and (iii) high efficiency in territories with 
difficult access, such as the Alpine territory, where high slopes and vegetation 
densities are often an obstacle when performing direct observation censuses. 
REM may represent a booster to gather estimations of wild boar densities more 
efficiently in these areas.  
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37. If population estimates obtained from camera trapping do not 
yield clear results, do indices work better? 

Pietro Pontiggia 1, Valentina Bellini 2, Barbara Franzetti 1, Valerio Nicolucci 1, 
Alessandro Calabrese 1, Stefano Focardi 3 

1ISPRA, Italy 
2 ISPRA, Italy 
3CNR, Italy 

The passive activity index (PAI) based on camera trapping surveys (CT) has been 
proposed as a cheap method for monitoring trends in wild boar populations, 
since it’s quite difficult to get absolute population estimates in this species. 
However, it is crucial to understand the sensitivity of PAI to variations in 
population size. So, we compared PAIs obtained from 10 CT surveys carried out 
in the Preserve of Castelporziano (Italy) in the spring and autumn beginning in 
2017, with capture-mark-resight (CMR) at feeding sites and nocturnal distance 
sampling (NDS) derived estimates. 81 camera traps are deployed for 15 days in 
each season on the nodes of a square grid placed at random in the study area 
(~60 km2). The grid nodes are ~800 m apart in order to assure at least one camera 
per average home range of a wild boar (Minimum Convex Poligon estimation: 
2.31 km2 ± 0.77ES). NDS surveys are carried out by foot, covering 110 km of 
transects and using up to 3 thermal imagers simultaneously. CMR estimates are 
obtained from counts on 88 feeding sites randomly distributed on the study area, 
that benefit from the availability of over 500 ear-tagged wild boars per year. We 
evaluated the linear relationship between PAIs and densities to understand if CT 
indices can plausibly predict the trend of the wild boar population in this area, 
and track the variations observed in densities. The results showed a good 
consistency between PAI and densities, although the observed variations are not 
proportional. These results can provide guidance to wildlife managers on how to 
optimize the use of camera traps. 
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Other Suids ecology and management 

38. The importance of diversity – habitat selection in Visayan Warty 
pigs Sus cebifrons in the Bayawan Nature Reserve on Negros in 
the Philippines  

Alexander Enge 1, Matt Ward 2, Johanna Rode-Margono 3, Guillermo McPherson 2, 
Justine Magbanua 2 

1Humboldt-Universität zu Berlin, Germany 
2Talarak Foundation Inc. 
3 IUCN Wild Pig Specialist Group 

South-East Asia is one of the most vibrant biodiversity hotspots on our planet. 
Simultaneously, human population growth is constantly increasing and 
demanding more resources culminating in habitat loss for its unique flora and 
fauna. The critically endangered Visayan Warty Pig (Sus cebifrons) is endemic to 
the West Visayan Islands of the Philippines. Once found on six of the more than 
7600 Philippine islands, the second most endangered pig species now only 
remains in fragmented forest patches of Negros and Panay Island, and this 
fragmentation is impeding species recovery. But in 2020, the Talarak Foundation 
Inc. reintroduced a group of 23 individuals from its breeding facility in Bacolod 
City, Negros Occidental, into the Bayawan Nature Reserve. This introduction has 
increased the species opportunity to breed, as well as creating a novel 
opportunity to study the species in a wild environment. The reserve covers a 
fenced area of 300ha and exhibits different habitat types from grassland, open 
and closed canopy secondary forest, to plantations of fruiting trees. To 
determine the habitat selection of the Visayan Warty Pig, we specified the habitat 
features and habitat type which the species utilised most. We used randomly 
distributed camera traps across the reserve, recording for one-month intervals 
between August 2021 to August 2022 (more than 1120 days of camera footage), 
as well as surveying for secondary evidence of the animals in 256 randomly 
selected points. This was supported with habitat assessments from each location 
to identify the habitat features present in areas of confirmed presence and 
absence. Preliminary results indicate a broad use of habitat types for different 
resources. There is evidence of adaptability and usage of materials in all habitats. 
This identified optimal habitat features for captive enclosure design and 
advanced breeding success. Furthermore, it underlined the importance of 
diversity in habitats which is crucial for future reforestation efforts and 
biodiversity conservation. 
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39. Understanding the ecology of the Mindoro warty pig (Sus 
oliveri). 

Fernando Garcia Gil 1 

1D'ABOVILLE Foundation and Demo Farm Inc, Philippines 

Named after the renowned champion of wild pig conservation, Sus oliveri is an 
endangered warty pig species endemic to the island of Mindoro, Philippines. 
Despite its conservation status (Vulnerable), very little attention has been given 
to the distribution and ecology of the Mindoro warty pig, which hampers the 
formulation of appropriate conservation actions. To increase knowledge on Sus 
oliveri, we used two separate camera trapping operations targeting another 
species, tamaraw (Bubalus mindorensis), to collect information on this suid 
species at the same time. The study sites are the Aruyan-Malati region and the 
Mt. Calavite Wildlife Sanctuary (MCWS) in Occidental Mindoro. The main 
objectives of these studies are to: (1) provide information on the natural history 
of the warty pig; (2) apply occupancy and Generalized Linear Modelling to 
investigate how different environmental factors affect the distribution of the 
species; and (3) increase the knowledge about different aspects of the ecology of 
the species. In Aruyan-Malati, 140 locations were surveyed in two consecutive 
missions (November 2020 to May 2021). In MCWS, a total of 120 camera trap 
locations will be surveyed during a study period from December 2021 to 
September 2022. So far, the warty pig has been confirmed in 8 and 7 trap 
positions in Aruyan-Malati and MCWS, respectively. Our preliminary results show 
that Sus oliveri could have a diurnal activity pattern and a group size ranging 
from 1 to 6 individuals for each camera event. These results also suggest that the 
warty pig is more frequently a forest dweller, with lower encounters in grassland 
habitats despite the fact that this form of vegetation currently dominates the 
province’s landscape. Interestingly, phenotypical differences of Sus oliveri were 
observed between the two sites. These studies serve as the first comprehensive 
and extensive effort to answer pending ecological questions on Sus oliveri. 
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40. Joining forces in pig and peccary conservation: European zoos 
follow the IUCN ‘One Plan Approach’ 
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Survival Commission (IUCN SSC), Wild Pig Specialist Group 

The ‘One Plan Approach’ (OPA) to species conservation is a relatively new tool. It 
brings together different parties from in situ and ex situ conservation to develop 
diverse management strategies and conservation actions. The new Regional 
Collection Plan (RCP) produced by the Tapir and Suiform Taxon Advisory Group 
(TAG) of the European Association of Zoos and Aquaria (EAZA) recommends 
which species of pigs, peccaries, hippos, and tapirs should be managed in EAZA 
zoos under an EAZA Ex-situ Programme (EEP). The RCP further specifies which 
direct and / or in-direct conservation roles these programmes aim to fulfil. In 
November 2020, the TAG conducted its RCP online workshop in close 
cooperation with four different Species Survival Commission Specialist Groups 
(SSC SGs) of the International Union for Conservation of Nature (IUCN) - namely 
the specialist groups for Wild Pigs (WPSG), Peccaries (PSG), Hippos (HSG), and 
Tapirs (TSG) - hence bringing together in situ and ex situ knowledge and 
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conservation efforts. Twenty-seven taxa from the four families Hippopotamidae, 
Suidae, Tayassuidae, and Tapiridae were evaluated by experts from around the 
world over three days, despite the fact that only nine species are currently held 
(N > 3 individuals) in EAZA institutions. Aspects like conservation status, threats 
(e.g. African Swine Fever, anthrax, habitat loss), research demands or needs and 
chances for education were taken into account for the RCP, which was finalised 
in 2021 and published in 2022. The RCP provides management recommendations 
for those nine species in relation to the defined direct and in-direct conservation 
roles (e.g. serve as an insurance population, provide husbandry training, 
research, educational material for in situ conservation), and how the respective 
zoo population should be developed in the future. These recommendations 
provide guidance for close cooperation, integrated action, and synergies 
between the various players and stakeholders ex situ and in situ. 
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Genetics 

41. Mining the Romanian wild boar genome reveals a reduced 
diversity and signature of an admixed origin 

Valentin Adrian Bâlteanu 1, Ruxandra Karina Sigartău 2, Marcel Amills 3 
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3Center for Research in Agricultural Genomics (CSIC-IRTA-UAB-UB), Campus Universitat Autònoma 
de Barcelona, Spain 

Romanian wild boar suffered an extreme demographic decline due to 
overhunting during the World Wars followed by disease outbreaks. Currently, it 
is the most successful game species in the Carpathian basin, flourishing in 
extremely diverse wild or agricultural ecosystems i.e. from the Transylvanian 
hilly areas to the southern planes, spreading from the Carpathian Mountains to 
the Danube River and the Black Sea. However, this successful survival could 
represent a real threat for sensitive natural ecosystems populated with other 
wild species (mammals, birds or reptiles), for agricultural crops, and/or for the 
domestic pig industry as wild boar play key roles in African Swine Fever (ASF) 
outbreaks. Natural hybridisation with domestic pigs occurs, especially in 
hotspots such as wetlands near the Danube Delta, where pigs are traditionally 
kept free range on natural pastures. Moreover, human induced hybridisation 
with domestic pigs (ex. Mangalitza) is happening in rural areas, with the goal to 
obtain game-like meat products. To better understand the current status of 
Romanian wild boar in this complex context, we sequenced the MY-CYB gene in:  
i) 36 wild boars from 12 representative locations, including the Danube Delta; ii) 
two local heritage pigs i.e. Romanian Red Mangalitza (RedRM, N=12); and iii) 
Bazna (BR, N=14) and Vietnam (V, N=10), as an out-group. Furthermore, we 
genotyped 18 Romanian wild boars, 18 RedRM, and 5 BR with the Illumina 
Porcine SNP60 BeadChip. An additional SNP data set available from 21 wild boars 
from Spain and Russia, and 19 from the Near East, were used in this study. The 
main conclusions were: 1. Based on mtDNA data we observed a strong genetic 
differentiation between Romanian wild boar, RedRM, BR and V; 2. RWB show 
signs of the Near East Wild Boar autosomal signature; 3. A reduced diversity on 
both the mitochondrial and autosomal levels was observed in Romanian wild 
boar; 4. Two Romanian wild boar samples were detected as being hybrids with 
local pigs. We are currently further investigating these complex aspects, which 
are essential for better management of Romanian wild boars and local heritage 
pigs. 
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42. First insights into spatial, reproductive and social behaviour of 
wild boar by using MHC and neutral genetic diversity 
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Wild boar has long been considered a polygynous species with strong social 
bonds in female-based groups. However, recent molecular studies have revealed 
that the species is actually polygamous, and that the composition of social 
groups is far more complex than previously thought and may vary depending on 
various ecological and anthropogenic factors. By using a multisided approach, 
i.e. by combining spatial data (exact harvest locations) with relatedness data 
based on microsatellite loci (n = 13) and major histocompatibility complex (MHC) 
diversity, we provide insight into the spatial and reproductive behaviour, genetic 
structure, and complexity of social organization of wild boar. We also studied the 
frequency of MHC alleles in closely related animals (i.e., parent–offspring) to 
roughly understand the inheritance patterns in wild boar, which is still unclear. 
We genotyped 58 individuals (of both sexes and all age classes), which represent 
89% of all wild boar harvested between 2017–2020 in a 2.600 ha large model 
hunting ground in central Slovenia. Based on genetic data, we performed a 
detailed relatedness analysis to get insight into specific relations (parentage, 
sistership, brothership, halfsiblings) of studied individuals, enabling better 
understanding of the social structure and spatial distribution of allelic diversity 
in this species. The relatedness data were also combined with exact harvest 
locations (coordinates) to provide insight into behavioural features (e.g. 
dispersion, site-fidelity of females, etc.). We found many genetic relationships 
and a high degree of relatedness among the studied individuals, which indicates 
there are only a few maternal groups and a high matrilineal effect, with a high 
side-fidelity of adult females and a short dispersal distance of piglets within the 
study area. Moreover, the social groups also consisted of unrelated animals, 
which indicates that social organisation in wild boar is very complex. 
Additionally, we frequently detected multiple paternity within litters in the 
studied population, as we found six litters (with the majority of the siblings within 
a particular litter shot together) having different fathers. 
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Diseases and One Health 

43. Implementing integrated wildlife monitoring: challenges and 
outcomes 
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Wildlife health monitoring is necessary to detect changes in disease occurrence, 
particularly in the context of unprecedented change and/or the emergence of 
new pathogens, and when the significant role of wildlife is broadly recognized. 
The aim of this study is to report the implementation of the first nationwide pilot-
trial of balanced integrated wildlife monitoring (IWM) in Europe using a network 
of eleven representative pilot points (PP) in Spain. This work is focused on the 
community of large mammals and on the wild boar as a health indicator. 660 sera 
from hunter-harvested wild boar were analysed for specific (antibodies against 
selected pathogens) and unspecific (Acute Phase Proteins; APPs) health 
indicators. To characterize the host community population, densities were 
estimated (by Random Encounter Model methodology), and inter-specific 
interaction indexes were calculated. Additionally, social network analyses were 
performed, and environmental information was collected (CORINE land cover). 
Finally, bivariate analyses and generalized linear mixed models were performed 
to identify the association between populational, environmental, and health 
variables. Wild boar densities ranged from 0.52 to 57.49 individuals/km2. 
Prevalences were: i) Aujeszky disease virus (0-58.3%); ii) porcine circovirus type 2 
(3.2-78.3%); iii) hepatitis E virus (5-32.7%);  iv) B. suis (0-57.1%); v) Mycobacterium 
tuberculosis complex (0-36.7%); and iv) T. gondii (0-46.2%)). The APPs 
concentrations varied significantly among the PP. Both unspecific and specific 
markers of health status were interrelated and responded to population, 
environmental, and disease factors. Latitude determined seroprevalences rates 
of MTC, ADV, and HEV. A significantly fewer number of pathogens were associated 
with PP with the higher host diversity. Finally, the correlation found between MTC 
seroprevalence and frequency of wild boar-red deer interactions emphasizes the 
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importance of this link for the persistence of MTC. This pilot trial provided 
evidence of host population abundance, community structure, and the 
interaction of these factors driving disease prevalence and population health 
indicators. This allowed for the identification of factors that create hotspots for 
disease spread and transmission.  
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The hepatitis E virus (HEV) is the main cause of viral acute hepatitis in the world, 
affecting more than 20 million people annually. During the acute phase of 
infection, HEV can be detected in various bodily fluids, which has a significant 
impact in terms of transmission, diagnosis or extrahepatic manifestations. 
Several studies have isolated HEV in the genitourinary tract of humans and 
animals, which could have important clinical and epidemiological implications. 
Our main objective was to evaluate the presence of HEV in testis of naturally 
infected wild boar (Sus scrofa). Blood, liver, hepatic lymph node and testicle 
samples were collected from 191 male wild boars from 32 hunting estates of 
Andalucia and Extremadura (southwestern Spain). The presence of HEV was 
evaluated in serum by PCR, as well as in tissues by PCR and 
immunohistochemistry. Four animals (2.09%; 95%CI: 0.82-5.26) showed 
detectable HEV RNA in serum, and the presence of the HEV-3f genotype in three 
of these samples was confirmed by phylogenetic analysis. HEV was also detected 
in liver and/or hepatic lymph nodes of the four animals by RT-PCR, as well as by 
immunohistochemistry analysis. Only one of these wild boars also showed 
detectable viral load in testis, observing HEV-specific labelling in a small number 
of fibroblasts and some Sertoli cells. Our results confirm the presence of the HEV 
genotype 3 in naturally infected wild boar testis, although no associated tissue 
damage was evidenced. This study does not allow us to discard semen as a 
possible source of HEV transmission in suids. Future experimental studies are 
necessary to evaluate the impact of the HEV genotype 3 on fertility and the 
possibility of transmission through sexual contact.  
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Gastrointestinal parasites in wild animals may cause severe health damage and 
predispose hosts to other opportunistic infections if they are not dewormed. An 
overlap of habitats between domestic and wild animals may favour the spill-over 
of parasites between animal species and humans through environmental 
contamination, in a One Health perspective. The aim of this study is to assess the 
diversity and burden of gastrointestinal parasites in wild boar (Sus scrofa) in 
Portugal. Faecal samples of wild boar were collected at 11 locations in the north, 
centre and south of Portugal between 2020 and 2022, during official hunting 
campaigns. Samples were analysed using the Mini-FLOTAC® method. To date, 91 
samples were analysed, and parasites (eggs and oocysts) were identified in 
27.4% (n=25), namely: Strongylidae (8.8%, n=8), Eimeria spp. (3.3%, n=3), Ascaris 
suum (2.2%, n=2) and Trichuris suis (1.1%, n=1). Metastrongylus (lung parasite) 
(9.9%, n=9), Aspiculuris spp. (a rodent parasite) (1.1%, n=1) and an oxyurid (1.1%, 
n=1) were also identified. The parasite burden in eggs/oocysts per gram 
(EPG/OPG) ranged from 0 to 75 EPG/OPG, with the highest counts found in 
Ascaris suum. Although these results are still preliminary, a reasonable diversity 
of parasites were identified, namely with zoonotic potential (i.e., Ascaris suum 
and Trichuris suis). The overall burden of parasites was low. This epidemiological 
study provided useful information to assess the health of these populations, as 
well as the parasite biodiversity and the risk of environmental contamination 
from a One Health perspective. Funding: This work was supported by the projects 
UIDB/CVT/00772/2020 and LA/P/0059/2020 funded by the Portuguese 
Foundation for Science and Technology (FCT). 
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Due to the particularities of the first steps of the game food chain in Portugal, 
wild boar are shot, bled, and eviscerated on the spot. Thus, there is no access to 
hygienic conditions like those present in modern slaughterhouse facilities. The 
microbiological contamination of the carcasses depends on the hygiene 
practices/requirements by the initial examination operators (e.g. hunters or 
veterinarian) during the dressing and further handling from the collection to the 
chilling point. This point is also of great importance in terms of safety for the 
operator to prevent the risk of acquiring zoonotic agents. The objective of this 
work is to propose a harmonized score for the evaluation of hygiene procedures 
and requirements during the initial on-the-spot examinations. A score up to 100 
points was designed for an inquiry about the procedures and hygiene 
requirements of the initial exam in the collection points. In a preliminary phase, 
an exhaustive survey with questions related to the use of personal knives, 
personal protective equipment (masks, gloves and cuffs), disinfection products, 
and their use during the initial examination by the operator, was applied to 25 
different collection points in 2 hunting seasons (2020-2022), evaluated by the 
same interviewer. In the preliminary analysis of the surveys, most of the initial 
examinations analysed in this study do not reach 50 points in the proposed score. 
With this preliminary evaluation, it can be concluded that some bad hygiene 
practices are commonly used in the initial examination and some basic 
requirements are missing from this step. These can pose a risk to operators 
(occupational health) and to consumers (foodborne diseases). To reduce this 
risk, it is necessary to promote knowledge of good practices during the initial 
examination and the handling of the carcasses during the game meat chain. 
Funding: This work was supported by the projects UIDB/CVT/00772/2020 and 
LA/P/0059/2020 funded by the Portuguese Foundation for Science and 
Technology (FCT). 

  



 

142  13th International Symposium on Wild Boar and Other Suids 
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The severity of tuberculosis (TB) in wild boar (Sus scrofa) may be affected by 
coinfections with other pathogens, such as porcine circovirus type 2 (PCV2). 
Therefore, sanitary measures focused on the control of PCV2 could be suitable in 
reducing the impact of tuberculosis in this wild swine. The aim of this study was 
to explore whether long-term PCV2 vaccination targeting young animals could 
affect the prevalence of TB and the severity of TB in wild boar. The study was 
carried out on two hunting farms located in western Spain. A total of 430 animals 
aged between 4 and 8 months were individually identified, vaccinated against 
PCV2, and released, forming a vaccinated group. In one of the farms, a 
deworming protocol was also applied. Then we had four possible groups: 
vaccinated and dewormed, vaccinated and not dewormed, unvaccinated and 
dewormed and unvaccinated and not dewormed, which was considered the 
control group whose animals lived with the rest of the groups in similar 
conditions. A total of 147 animals were hunted between 2017 and 2020, and a 
diagnosis of TB was made based on pathological evaluation (macroscopic and 
microscopic) and microbiological culture. The obtained results revealed that, 
although there wasn’t a lower prevalence of tuberculosis in vaccinated and/or 
dewormed animals than in the control groups, a decrease in the macroscopic 
lesions associated to bovine tuberculosis (bTB) was recorded, with more 
advanced granulomatous forms; so, this study determined an improvement in 
the severity of the lesions as well as the prevalence of this disease through the 
capture, vaccination and deworming of wild boar. 
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The severity of some diseases in wild boar (Sus scrofa) may be affected by 
coinfections with other pathogens, such as porcine circovirus type 2 (PCV2). 
Therefore, sanitary measures focused on the control of PCV2 could reduce the 
impact of this and other diseases in this wild swine. The aim of this study was to 
explore whether long-term PCV2 vaccination targeting young animals would 
reduce its prevalence. The study was carried out on two hunting farms located in 
western Spain. A total of 430 animals aged between 4 and 8 months were 
individually identified, vaccinated against PCV2, and released, forming a 
vaccinated group. In one of the farms, a deworming protocol was also applied. 
Uncaptured animals living together with the vaccinated boar constituted the 
control group. A total of 147 animals in both groups were hunted between 2017 
and 2020. Both blood and lymph node samples were used to evaluate PCV2 
prevalence using Elisa, PCR techniques, and immunohistochemistry. The results 
revealed an increase in the production of antibodies against PCV2 and a decrease 
in the number of DNA virus copies, improving an efficiency of vaccination to 
control its prevalence. Therefore, the final conclusion is that long-term single-
dose vaccination against PCV2 and continued deworming help in virus control, 
and possibly decrease the risk of suffering from other diseases. 
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Wild boar (Sus scrofa) is widely distributed at a continental scale, and locally 
achieves high population densities. It is also the major reservoir of several shared 
infections in Europe. The current spread of African Swine Fever (ASF) has 
devastated the pig sector in affected regions and is a serious threat to other 
exporting countries. Several studies have highlighted the role of wild boar in the 
maintenance and spread of shared infections in extensive production systems 
where wild boar and pigs share resources. However, few studies have 
investigated wild boar behaviour in agriculture areas in the vicinity of indoor pig 
farms. Here, we evaluate the use of space and livestock resources by wild boar in 
the proximity of indoor pig farms. For these purposes, adult wild boar were 
captured and monitored using GPS telemetry in the two provinces of Spain with 
the highest census of pigs in intensive production, Murcia and Lleida. We describe 
the use of intensive pig farm resources by wild boar and discuss its utility for 
designing preventive actions to improve biosecurity in indoor pig farms and to 
reduce the risk of interactions and disease spread (such as ASF) at the interface. 
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The wild boar is a reservoir and potential disseminator of several zoonoses, 
including Brucellosis and swine Erysipela. In addition to being a great risk to 
public health, they also represent a great risk to pig farms. The aim of this study 
is to obtain information on the seroprevalence of these two infectious agents in 
a wild boar population. The samples were collected in four municipalities 
(Guarda, Almeida, Figueira de Castelo Rodrigo and Pinhel) in the district of 
Guarda, Portugal during the 2019/2020 hunting season. Blood was collected from 
111 wild boars (64 adult females, 38 adult males, 5 young females and 4 young 
males) in 8 hunting areas. These animals were mostly hunted through the 
montaria method. In the laboratory, the titration of antibodies specific to 
Erysipelothrix Rhusiophatie (INgezim MAL ROJO) and Brucella LPS (INgezim 
Brucella porcina) was performed in the 111 collected serums. A seroprevalence 
of 16.2% was found for swine Erysipela and 22.5% for swine Brucellosis. 
Statistically, there were no significant differences between the four 
municipalities in the case of Brucellosis, but there were significant differences 
between the municipalities in the case of Erysipela. Previous studies have shown 
that the probability of finding a seropositive animal in the municipality of Pinhel 
is 5 times higher than in the others (Odds ratio=5,4, p-value). This study allowed 
us to conclude that the swine Erysipela and brucellosis are present in wild boar 
in the district of Guarda, which makes these diseases a real day-to-day problem 
for extensive farming in this area, and which may pose health hazards to hunters, 
consumers and other game animals in the surrounding area. For this reason, we 
intend to carry out further studies on the subject in this area, and to educate 
hunters and pig farmers on the risks associated with these zoonoses. 
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Management of wild boar (Sus scrofa) presence in urban environments faces 
specific challenges. While short-term management of conflicts derived from wild 
boar presence in urban environments strongly relies on lethal control, some 
citizens oppose lethal control and even defend cohabitation. We hypothesize 
that the urban environment is detrimental to wild boar health and welfare, which 
may be a better argument to (1) achieve a consensus on the inconvenience of 
wild boar presence in the urban areas and (2) gain support for wild boar 
management measures from stakeholders currently against them. Between 2015 
and 2018, 860 wild boar were hunted or captured and euthanized for 
management purposes in urban (n=601) and forestry (n=259) sites in the 
Metropolitan Area of Barcelona. Necropsy findings and lesions were described 
and those non-attributable to the capture method were classified using a 
Severity Score ranging from 1 (less severe) to 3 (more severe). Our results confirm 
that wild boar ranging in urban environments are more likely to suffer severe 
traumatic injuries, attributable to vehicle collisions, dog attacks and even 
poaching, resulting in a shorter life expectancy. Hence, the urban environment is 
not a suitable ecological niche nor habitat for wild boar, resulting in a higher 
probability of decreasing fitness, health, and welfare. In addition, despite that 
wild boar lethal control is not desirable, it may be necessary in urban 
environments. Hence, promoting cohabitation with wild boar in urban settings is 
not desirable, as it not only compromises humans but also wild boar safety. 
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We analysed entry frequencies (raids) of wild boar in three different golf courses 
in the Costa del Sol (Málaga, Spain) during the 2020-2022 period. We compared 
raid frequencies during periods with COVID restrictions to the frequencies during 
times of normal access to the facilities. We used camera-trapping to monitor wild 
boar movement onto the golf courses. Raids were expressed as frequencies of 
independent (30 minutes apart) photo-captures per 1000 days. We identified 457 
incursions of 1,093 wild boars during 2,639 days of camera activity. Overall, wild 
boar raids into golf courses during COVID lockdown periods (1.370 ± 0.057; 54.7% 
of raids detected) were significantly less frequent (F = 30.179; p < 0.001) than 
during periods of normal activity (2.062 ± 0.119; 45.3%). We used a Generalized 
Linear Mixed Model (GLMM) to assess the effects of COVID lockdown, the golf 
course sampled, year and month of sampling and the hunting period on the raids. 
The GLMM showed a significant effect of the COVID lockdown (F = 10.599; p < 
0.001) on the wild boar raids onto golf courses. During the lockdown months 
hunting was also restricted. Results show that wild boar accessed golf courses 
less frequently when hunting and human activity was restricted, suggesting that 
golf courses may be acting as sanctuaries for wild boar. In these facilities, they 
not only find food in critical periods, but also shelter. When COVID reduced 
human activity, the animals did not need to access these shelters. 
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Wild boar in urban habitats 

53. Wild boar in the Forest of Dean UK, reverse-NIMBYism, and the 
need for conscientious management. 
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Wild boar has been present in the Forest of Dean, UK, since an unofficial 
reintroduction in 1999. Since this reintroduction, the population has shown rapid 
growth despite culling, and numbers are estimated to be between 1,200 and 
1,500 individuals in the Forest of Dean. Alongside this increase in wild boar 
population there has been increasing negative interactions between people and 
wild boar, and negative socioeconomic effects to the local communities. Data 
were collected through a questionnaire and semi-structured interviews between 
2016 and 2019. Study participants were asked about their experiences with wild 
boar, their view on media about wild boar, and economic effects of the wild boar. 
Forty five percent of study participants reported negative experiences with wild 
boar in the Forest of Dean. This was associated with a sense of safety in the area. 
The majority of negative interactions were whilst walking a dog both on and off 
the lead, with further negative interactions when walking, cycling, or driving a 
vehicle. Opinions on media messages showed that national media was positive 
about wild boar, whereas local media was negative towards wild boar. This has 
created a sense of NIMBY (Not In My Back Yard) syndrome and reverse-NIMBYism. 
The majority of study participants did not suffer negative economic effects, 
however for those who did these were significant in cost. Of these costs the most 
common was property fence repair. Conscientious management (i.e., listening to 
and working with local communities), could be used to mitigate some of these 
issues. Such examples include, having a fund to relieve the economic costs of 
wild boar, and working with the communities to reduce negative interactions 
and increase positive interactions through wild boar experiences and education. 
Further education needs to occur nationally where negative effects of wild boar 
are publicised as well as positive messages. 
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A considerable increase of the occurrence of wild boar in an urban context has 
been reported throughout the species' range, requiring an ad hoc management 
approach to tackle the problem. In Italy in recent years, the presence of wild boar 
in the urban environment seems to be increasing. However, there is a lack of 
quantitative evidence that allows us to build a realistic picture of the extent of 
the presence of the species in urban areas in Italy. The aim of the present work 
was to utilise information available in online newspapers to create the first 
comprehensive and up-to-date picture of the urban wild boar phenomenon on a 
national scale. The study was conducted using reports published in online 
newspapers by consulting the digital archives of the local editions. Each report 
was included in the archive only if it referred with certainty to a sighting of the 
species in an urban context or to a reporting of an injured or dead boar. All 
reports were geo-referenced with an associated estimate of the position error. In 
total, more than 1,500 online articles published in 187 newspapers and covering 
the period between 2012-2021 were found. In all regions except Valle d'Aosta and 
Trentino-Alto Adige, the presence of wild boar in urban settings was detected. 
The number of reports considered reliable and georeferable was 862, referring to 
105 urban centres. In 34.3% of urban centres, the presence of the species was 
detected in at least three different years. The number of urban centres affected 
showed a steady increase, rising from 2 in 2012 to 64 in 2021. The widespread and 
constant increase of the urban wild boar phenomenon on a national scale calls 
for the urgent adoption of a national intervention strategy. In order to guarantee 
effective and technically consistent action, it is essential to have a clear picture 
of the phenomenon. The method adopted in this study is a fast and low-cost 
option for monitoring wild boar occurrences on a large scale, and a useful 
method for complementing local-scale collection of more detailed data. 
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Human dimensions 
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Wild boar have been used symbolically in a negative way in Malay culture, which 
has affected local attitudes towards them. This study investigates these cultural 
symbols as a driving factor of human-wildlife conflict in Malaysia. Thematic 
analysis of semi-structured interviews with Malay respondents yielded 10 
different kinds of conflicts connected to the wild boar. The form of these conflicts 
can be analysed in terms of whether the local’s attitudes have a metaphoric or 
literal meaning, and whether it occurs at the level of an individual or species. 
These attitudes towards wild boar take different forms, which correspond to 
differential levels of direct experience with the animals. The 10 kinds of conflicts 
can be integrated into four related symbols referring to the wild boar: 
humiliation, scorn, stupidity, and fertility. These symbols of wild boar are similar 
in locals’ attitudes and are drivers of human-wildlife conflicts. These findings 
show how local demographic factors such as cultural perceptions may cause 
human-wildlife conflicts. Investigating these cultural symbols may lead to a 
greater understanding of the way locals affect the actual animal, and this 
understanding may lead to a more positive attitude towards wild boar, and 
ultimately, to better treatment. 
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Hunting has turned out to be one of the most effective ways to control wild 
boars. The number of wild boards hunted in Asturias, has increased from a few 
hundred at the beginning of the nineties, to 12.000 in 2018/2019. In this region, 
two thirds of its surface is managed by hunting societies, whereas in the other 
third, we find regional game reserves and protected areas. 
A marking project has been carried out by capturing wild boards using trap 
cages, between the months of March and July of the years 2016 to 2019. In total, 
30 wild boars were captured. We selected the 10 individuals with a weight 
higher than 30kg to be marked with GPS collars, while the 20 younger 
specimens were marked with ear tags. The radiotagged wild boars were all 
males from 40 to 60 kg. We used GPS-GSM collars (Microsensory System, Spain) 
that emit one position per hour, and were followed during 2 to 10 months. Our 
results showed that the home range areas (MCP) between consecutive locations 
(n=10.703 useful positions), are greater during the hunting season (September 
to February; 20,82±9,34 Km2), than in the period of the year with no hunting 
activity (March-August; 4,90±4,05 Km2). The length of the transect between 
midday positions in consecutive days is greater in months with hunting activity 
(average±SD: 1195,14±1.506,12 m) than in those without hunting (average±SD: 
525,11±631,38 m; ANOVA: F1, 1.152=106,93; P=0,000). During the hunting season 
there are no significant differences between the distance of the day rest shelters 
between hunting and non-hunting days (ANOVA: F1, 479=0,304; P=0,304). The 
extraction rate per hunting, in the first season after the captures of adult wild 
boars marked with collars, has been of 40%; whereas if we consider the 30 wild 
boars captured and marked with collars or ear tags, the rate has been of 27%. If 
we compare the MCP of hunting and non-hunting seasons, we observe that 
these are significantly higher during hunting, although there are no differences 
in the distance between the places of diurnal refuges in the hunting season. This 
project is included in a general study about the transmission of animal 
tuberculosis between wild and domestic species in Asturias (RTI2018-096010-B-
C21, co-financed with FEDER).                                                       . 
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