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34TH INTERNATIONAL UNION OF GAME
BIOLOGISTS (IUGB) CONGRESS 2019
KAUNAS, LITHUANIA, 26-30TH AUGUST 2019
An essential key of the 34th IUGB Congress referred to Wildlife: Coexistence or Opposite?

The 34th IUGB 2019 Congress presents research related to forestry, agriculture, hunting,
recreation, urbanization, climate change, ecosystem and economic development, and humanwildlife coexistence. Managers of natural resource as foresters, hunters, soil and water
conservationists, civil engineers, urban and land use planners and researchers no longer have
the luxury of thinking of themselves in isolation from one another. They work within the same
environment (landscapes, watersheds, and communities).
Since the 1980s, sustainability has served to bind together the many intersecting social and
environmental issues, from climate changes and biodiversity loss to population growth, global
poverty, and public health. Sustainability of human development is feasible if it does not
destroy the ecosystems on which people and wildlife depend. Since Aldo Leopold’s Land Ethic
(1949) that was one of the first clarion calls announcing a new era of thinking about Nature,
however, around the world, human populations still continue to grow and anthropogenic
ecosystem changes increasingly affect wildlife. Habitat degradation, fragmentation as well as
climate warming not only may decrease food availability and destroy the movement of
animals but also may increase the opportunity for contact among humans, livestock and
wildlife, potentially enhancing disease transmission rates. Concurrently, infectious diseases

1

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

are identified as an increasing threat to wildlife conservation. There is perception that
infectious diseases were previously under control, because of their rapid spread while
development of drugs and vaccines to combat some of these is, unfortunately, slow and
costly.
Over the course of time, conflict management strategies earlier comprised lethal control,
translocation, regulation of population size and preservation of endangered species. Recent
management approaches attempt to use scientific research for better management
outcomes, such as behaviour modification and reducing interaction. As human-wildlife
conflicts inflict direct, indirect and opportunity costs, the mitigation of human-wildlife conflict
is an important issue in the management of biodiversity and protected areas. Maintaining
biodiversity is an enormous challenge and depends on knowledge of the complex
interdependencies between human and wildlife. Evaluating the state of wildlife in relation to
human wellbeing underpins our ability to sustainably manage natural resources while
delivering development goals.
The International Union of Game Biologists (IUGB)
is a non-profit organisation with international membership. It has its legal domicile in Cernier,
Switzerland. Its actual bylaws have been signed in Moscow, in 2009.
The aims are to promote the improvement of knowledge about game biology and any other
skill related to wildlife, such as wise use of animal populations and the conservation of their
habitats. To reach this aim, a conference is taking place every two years since 1954. Over time,
IUGB has become a platform that allows networking between its Members.
The IUGB objectives are as follows:
•
•
•

•
•
•
•
•

organize an international congress every two year;
promote the concept of sustainable use of wildlife resources;
stimulate research and international technical cooperation in the elaboration of
new models of development and management of renewable resources,
integrating the objectives of wildlife conservation, wise land use and economic
decisions;
promote awareness and appreciation of wildlife values;
support and advances high standards of education and professional performance
in the field of wildlife management;
contribute to the solidarity amongst its Members;
is committed to the protection of wild animals and the conservation of species;
exchanges information and encourages other forms of collaboration between this
and other associations in allied scientific disciplines.
To achieve its objectives, the IUGB shall:

•
•

organise, cosponsor and promote scientific meetings, training seminars, excursions
and similar events;
undertake publication of the results of its scientific meetings, encourage submission
of scientific articles to peer reviewed journals, etc;
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•
•
•

•
•

issue international directories of institutions and bodies providing education facilities
supporting the aims and objectives of IUGB;
encourage student participation through the presentation of awards for scientific
contributions;
establish close relationships with governmental agencies, intergovernmental bodies
and organisations of the private sector concerned with regulatory matters related to
wildlife;
stand up for the concerns and professional interests of its associates and participants;
and any other means necessary to achieve the objectives.

The current Liaison Officers signing this constitution are the founder Members of the IUGB.
New Members are admitted by co-optation; each participating country being entitled to one
representative. The IUGB shall be composed of a) the General Assembly of Liaison Officers; b)
the Board, and c) the Auditors.
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Dear Colleagues and Friends, Dear All
It is a great pleasure for us to declare open the IUGB Congress and to welcome the
participants from all-over the world, who came here to exchange experience and work
together a few days on the topics on wildlife.
We wish the Congress to become very important in the scientific field and to strengthen
the bridges between wildlife researcher community and all who are interested in wildlife.
Researchers and managers of natural resource as foresters, hunters, conservationists
and other – We work within the same environment (landscapes, watersheds, and
communities) and we no longer have the luxury of thinking of themselves in isolation from
one another.
Following Aldo Leopold:
“We shall never achieve harmony with land, any more than we shall achieve absolute
justice or liberty for people. In these higher aspirations the important thing is not to
achieve, but to strive.” (Aldo Leopold, by L.B. Leopold, ed.: Round River: From the Journals
of Aldo Leopold. New York: Oxford University Press, 1953, 55.).
It was the most personal efforts of Aldo Leopold to restore natural things as game and
wildlife populations, watersheds, forests and rangelands, prairies and wetlands, diversity,
ecosystem function and land health. Since the 1980s, sustainability has served to bind
together the many intersecting social and environmental issues, from climate changes and
biodiversity loss to population growth, global poverty, and public health. Sustainability of
human development is feasible if it does not destroy the ecosystems on which people and
wildlife depend.
Since Aldo Leopold’s Land Ethic (1949) that was one of the first clarion calls announcing
a new era of thinking about Nature, however, around the world, human populations still
continue to grow and anthropogenic ecosystem changes increasingly affect wildlife.
Habitat degradation, fragmentation as well as climate warming not only may decrease
food availability and destroy the movement of animals but also may increase the opportunity
for contact among humans, livestock and wildlife, potentially enhancing disease transmission
rates. Concurrently, infectious diseases are identified as an increasing threat to wildlife
conservation. There is perception that infectious diseases were previously under control,
because of their rapid spread while development of drugs and vaccines to combat some of
these is, unfortunately, slow and costly.
Over the course of time, conflict management strategies earlier comprised lethal
control, translocation, regulation of population size and preservation of endangered species.
Recent management approaches attempt to use scientific research for better
management outcomes, such as behaviour modification and reducing interaction.
Maintaining biodiversity is an enormous challenge and depends on knowledge of the complex
interdependencies between human and wildlife.
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Evaluating the state of wildlife in relation to human wellbeing underpins our ability to
sustainably manage natural resources while delivering development goals.
We congratulate you for your commitment and active participation and wish you all the
success.
Marius Aleinikovas, Chair of the 34th IUGB Congress
Olgirda Belova, President IUGB
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Thankfulness
We extend our sincere appreciation to our sponsors, without whom the Congress would
not be possible.

www.perdixwildlifesupplies.com
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AWARDS
On the Jan van Haaften
IUGB Award for Wildlife Management in Europe

One of the first supporters of IUGB back in the fifties, acting for almost four decades as
national IUGB Liaison Officer for the Netherlands, and an active participant in virtually all IUGB
Congresses until 2011, Professor Jan van Haaften (1927 – 2012) was without any doubt an
important steering force in our organisation.
His professional career included research on roe deer (the subject of his 1965 PhD thesis
“Das Rehwild in verschiedenen Standorten der Niederlande und Slowenien”), seals, wolf and
brown bear in Europe (the Netherlands, Portugal, Slovenia, Romania…) and abroad
(Mongolia), and contributed greatly to our current understanding of the relationship between
large carnivores and their prey. Jan van Haaften advocated the wise and sustainable use of
wildlife resources, and emphasized the importance of scientific research to improve our
knowledge on wild “game” populations and their management. As a Professor “Game biology
& Nature conservation”, he was an excellent tutor, as his many students from the renowned
University of Wageningen in the Netherlands, but also other academic institutes in Europe,
will testify.
Last but not least, Jan had a charming personality, offering friendly advice and support
when needed, and to many of us he was a true friend and companion
*****
When IUGB President Dr. Yves Lecocq learned, during the preparatory stages for the
2013 Brussels’ Congress, about Jan van Haaften’s accidental death during a summer holiday
in his beloved Slovenia, he proposed to create a special honour to commemorate his
significance for the wildlife management profession in Europe. This initiative resulted in the
Jan van Haaften Award for Wildlife Management in Europe (hereafter the “Jan van Haaften
IUGB Award”), as a distinction bestowed by the International Union of Game Biologists IUGB
for eminent service to applied wildlife research in Europe, contributing to the best possible
management and conservation.
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The basic selection criterion for the Jan van Haaften IUGB Award is the significance and
impact of an individual’s or a team’s of wildlife research, undertaken in Europe and having
resulted in application of management and conservation “on the ground”.
This work should be characterised by a sustained record of productivity in applied wildlife
research over a substantial period of time, with a direct value for managing and conserving
wild birds and/or mammals, in particular when these efforts have influenced public opinion
in a constructive manner.
*****
Recipients receive a unique bronze sculpture, created by Dutch wildlife artist Pieter
contribution(s) to the field
Verstappen exclusively for IUGB, representing a roe buck, a European species of
particular interest to Jan Van Haaften.

Pieter Verstappen (°1952) is a highly successful self-taught artist for 30 years, painting
realistic canvases of wildlife he observes near his home in the Dutch Province of Limburg and
its Peel moorland area, as well as bronzes and lately also more impressionistic work. He was
selected several times to participate in the prestigious “Birds in Art” exhibitions at the Leigh
Yawkey Woodson Art Museum (US). See also www.pieterverstappen.com

*****
The recipient of the first Jan van Haaften IUGB Award in 2013 was Professor Harto
Lindén whose long career at the Finnish Game and Fisheries Research Institute covered
research on a wide range of species, from voles to large carnivores, and in particular on
grouse. He also developed the Finnish “wildlife triangle census” scheme, often described as
the best game monitoring scheme in Europe. Harto Lindén was also founding Editor-in-chief
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of the leading “Wildlife Biology” journal, President of the Finnish Ornithological Society and,
last but not least, IUGB Liaison Officer for Finland from 1987 until 2007.
As the 2015 Congress took place outside Europe, it was at the 2017 edition in
Montpellier, France, that the second Jan van Haaften IUGB Award was accorded to the Game
& Wildlife Conservation Trust and its team of researchers – with the late Dick POTTS as its
Director General from 1993 to 2001 (and before that Director of Research) – based in
Fordingbridge, UK.
Since its establishment in 1931, the GWCT has promoted game and wildlife
management as a foundation for good conservation, in particular in farmland ecosystems.
Their science has led to the development of widely used management concepts, such as the
value of “Conservation headlands” (ensuring the reduced use of pesticides at the edges of
fields) for biodiversity, and of “Beetle banks”, providing nesting cover and insect-rich
overwintering habitat. It was Dr Nicholas Aebischer (IUGB Liaison Officer for the UK) who
accepted the Award on behalf of the GWCT.

Nomination and selection procedure
The nominee should have a well-established and distinguished career that has been of
undoubted significance, in particular through research leading to significant improvements in
wildlife management and conservation, on-the-ground management practices, or wildlife
policies.
The Jan van Haaften IUGB Award is given to a living individual, or team of individuals,
with an international reputation for excellence in applied wildlife research undertaken in
Europe. Representatives of research bodies may be eligible for the Award if they were
intellectually involved in the research, i.e. contributed to the development, experimental
design, analysis, and/or application of said research.
A nomination statement that clearly outlines the nominee’s contributions to wildlife
management and applied research in Europe, providing an explicit link between the
nominee’s career and a serious track record relative to wildlife management and research
findings, recognised success, and application of results that have high importance in the
field of conservation and/or wildlife management, is to be presented by Email to the Chair
of the Scientific Committee of the 2019 IUGB Congress: Baltic.Foresty@mi.lt
Alternatively, such nomination may also be presented as a hard copy at the latest on
Tuesday 27th August – the first day of the IUGB 2019 Congress in Kaunas, Lithuania.
A Judging Panel, consisting inter alia of members of the Congress Scientific Committee
and the European IUGB Presidents (past, acting and elect), will meet during the Congress to
carefully examine all nominations and select the winner for the 2019 Jan van Haaften IUGB
Award, to be announced next day at the Closing ceremony of the Congress.
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Young Scientists Awards
The IUGB strongly values the scientific contributions of our youngest colleagues. Prizes for the
best communications by young scientists will, therefore, be awarded during the congress. To apply
to these awards, you have to be from Bachelor till the third year after your PhD defence. Judgement
will be based on the soundness of the scientific contents as well as the general quality of the
presentations. There will be several awards each for the best oral and best poster presentations.
A Judging panel will attend the oral presentations by competing young scientists and visit their
posters: if you want to compete for the awards make sure to stand by your poster and talk with the
judging panel!
Members of the Judging panel:
Gintaras Brazauskas, Lithuanian Research Centre for Agriculture and Forestry LAMMC
Marius Aleinikovas, Institute of Forestry LAMMC
Vita Tilvikienė, LAMMC
Sandra Cellina, Service de la nature, Administration de la Nature et des Forêts, Luxemburg
Manel Puigcerver, University of Barselona, Spain
Joaquin Vicente Baños, National Institute on Wildlife Research (IREC), Spain
Olgirda Belova, Institute of Forestry LAMMC
Young scientists shall have indicated their willingness to compete for the awards directly onto their
abstracts, but it will still be possible to enter the competition until the beginning of the Congress:
contact : Baltic.Foresty@mi.lt
Winners for the IUGB33 Young Scientists Awards will be announced and presented their prizes
during the closing ceremony of the Congress.
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Organizing Committee
1. Marius Aleinikovas (Chair) (Lithuanian Research Centre for Agriculture and Forestry
LAMMC)
2. Valda Araminienė (LAMMC))
3. Iveta Varnagirytė-Kabašinskienė (LAMMC))
4.Egidijus Vigricas (LAMMC))
5. Povilas Žemaitis (LAMMC))
6. Odeta Skaisgirienė (LAMMC))
7. Birutė Gervienė (LAMMC))
8. Katarzyna Tajchman (University of Life Sciences in Lublin Poland, Department of Ethology
and Animal Welfare, Sub-Department of Game Management)
9. Paweł Nasiadka (Department of Forest Zoology and Wildlife Management, Warsaw
University of Life Sciences WULS-SGGW, Poland)
10. Olgirda Belova (LAMMC)
11. Gintarė Naujokienė (LAMMC) (maternity leave)
12. Valda Gudynaitė- Franckevičienė (Kaunas Forestry and Environmental Engineering
University of Applied Sciences KFEEUAS)
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Scientific Committee
Carlos Fonseca, Department of Biology, University of Aveiro, Portugal
Manel Puigcerver, Faculty of Education, University of Barcelona, President of the 30th IUGB
Congress

Friedrich Reimoser, Institute of Wildlife Biology and Game Management (IWJ), BOKU, Austria
Sandra Cellina, Service de la nature, Administration de la Nature et des Forêts, Luxemburg
Yves Lecocq, FACE, President 2011/2013 IUGB
Klaus Hackländer, Institute of Wildlife Biology and Game Management (IWJ), BOKU, Austria
Joaquin Vicente Baños, National Institute on Wildlife Research (IREC), Spain
Saulius Švažas, Nature Research Centre, Lithuania
Petri Nummi, University of Helsinki, Finland
Matthieu Guillemain, National Office of Hunting and Wildlife (ONCFS), France
Ilse Storch, University of Freiburg, Germany
Jim Casaer, Research Institute for Nature and Forest (INBO), Belgium
Olgirda Belova, Institute of Forestry LAMMC, Lithuania
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34th IUGB Congress 2019
Programme Scheme
MONDAY, 26 August 2019
Kickstart Congress: Ice breaking cocktail: 19:00 – 23:00

TUESDAY, 27 August 2019
ALFA hall
Registration & refreshment -08:00-10:00
Opening Ceremony - 10:00 – 11:15
Luigi Boitani: “LCIE vision of coexistence between large carnivores and humans” -11:20-12:00
Lunch 12:20- 13:20
ZETA

SIGMA
2.S. Predator-prey relationships and
carnivore management
15:40 – 17:40

15:40 – 16:20
Marion Valeix: Predator-prey
relationships and carnivore
management: the need to
understand interspecific interaction
networks

4.S. Genetic structure and
diversity of wildlife
populations
14:00 – 17:20

BETA

ETA

1.S. Wildlife –
human conflict and
its mitigation
13:20 - 18:00

3.S. Wildlife and
human-induced
global climate
change
13:40 -15:00
13:40 – 14:20
Anthony David Fox:
Effects of climate
changes on waterbird
populations in Europe

14:00 - 14:40
Carles Vilà: Genetics and
genomics of wolves and
quails. Opportunities and
challenges
Coffee break 15:00 - 15:40

GAMMA

ZETA

BETA

ETA

7.S. Wildlife habitat management and
behavioural ecology

4.S. Genetic structure and
diversity of wildlife
populations

1.S. Wildlife –
human conflict and
its mitigation

3.SS.1. Waterfowl
Harvest Management
15:40 – 16:40

13:20 – 14:00
Peter Busher: Understanding wildlife
behaviour as a mechanism for
management solutions: What can we
learn from a long-term study of an
unexploited beaver population?
7.SS.1. Estimating wildlife populations:
methodology issues
14:00 – 16:40
7.SS.2. Wildlife corridors and
connectivity
16:40 – 17:20

19:00 - Cognitive excursion: Kaunas City – Old Town
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WEDNESDAY, 28 August, 2019
DELTA

ZETA

BETA

5.S. Wildlife health surveillance and
6.S. Invasive alien species:
man-made environmental hazards/
management and attitudes
10:00 – 17:20
ecological disasters
09:00 – 16:20
09:00 – 09:40
10:00-10:40
Emmanuelle Gilot-Fromont: Disease
Franck Courchamp: Invasion Biology:
management in wildlife populations: why is Specific Problems and Possible Solutions
it so complex?
Coffee break 10:20 – 11:00
DELTA
ZETA
5.S. Wildlife health surveillance and
man-made environmental hazards/
ecological disasters

DELTA
5.S. Wildlife health surveillance and
man-made environmental hazards/
ecological disasters
14:00 - 14:40
Ezio Ferroglio: Wildlife, Vector,
Pathogens and Global Changes: A Nice
Poker for the One Health Approach

6.S. Invasive alien species:
management and attitudes

Lunch 12:20 – 13:20
ZETA

7.S. Wildlife habitat
management and
behavioural ecology
09:40 - 17:40

BETA
7.S. Wildlife habitat
management and
behavioural ecology

BETA

6.S. Invasive alien species:
management and attitudes

7.S. Wildlife habitat
management and behavioural
ecology

Coffee break 15:00 – 15:40

DELTA

ZETA

BETA

5.S. Wildlife health surveillance and
man-made environmental hazards/
ecological disasters

6.S. Invasive alien species:
management and attitudes

7.S. Wildlife habitat
management and behavioural
ecology

OMEGA
1.SS.1. Avian population dynamics in agricultural and forested landscapes
15:40 – 17:00
15:40 – 16:20
Petras Kurlavičius: Uncommon dynamics of terrestrial common bird
population over the past few decades: North European case

GAMMA
1W. Towards Sustainable Management of Wild Boar Populations: facing ASF in Europe
14:00 – 17:00
ETA
2W. Adaptive Management of Wildlife Species
14:00 – 17:00
POSTER SESSION
Poster/exhibition hall
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THURSDAY, 29 August, 2019
BETA

DELTA

09:00 - 09:40
Christopher Dickman: Conservation and management of
native and invasive carnivores

3W. Problems and Prospects for Beaver Management
across the Anthropogenic Landscape

BETA
2W. Adaptive Management of Wildlife Species
10:00 – 12:20

10:00 - 12:20

Coffee break 10:20 – 11:00

3W. Problems and Prospects for Beaver Management
across the Anthropogenic Landscape

Lunch 12:20 – 13:20

ETA
General Assembly Meeting
13:20 - 14:00

ALFA
Closing Ceremony
14:00 – 14:40
Award Ceremony
14:40 – 15:00
Farewell speeches
15:00 – 15:40
Restaurant “SALA”, Karaliaus Mindaugo pr. 50, LT-44334 Kaunas
GALA DINNER
19:00

FRIDAY, 30 August, 2019
FIELD TRIPS

H.FT. Kauno Marios Regional Park (Half day Field Trip): Departure: 09:00 Return: 14:00.
F.FT.1. Trakai Island Castle-Vilnius Old Town: Departure: 09:00 Return: 16:00.
F.FT.2. Marcinkonys – Čepkeliai: Departure: 09:00 Return: 16:00.
F.FT.3. Plateliai (North Western Žemaitija Highland): MMMPV:
Departure: 08:30; Return: 20:00.
F.FT.4. Curonian Spit (Kuršių Nerija): Departure: 08:00 Return: 21:00 – 22:00
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DETAILED PROGRAMME 34th IUGB 2019
26-30 August 2019
KEY TOPIC: Wildlife: Coexistence or Opposite?
The topics of IUGB 2019 cover modern-day themes and concepts
1.S. Wildlife – human conflict and its mitigation (Keynote/chaired by Luigi Boitani)
Plenary: “LCIE vision of coexistence between large carnivores and humans”
1.SS.1. Sub-session: Avian population dynamics in agricultural and forested landscapes
(Keynote/chaired by Petras Kurlavičius)
Plenary: “Uncommon dynamics of terrestrial common bird population over the past few
decades: North European case”

2.S. Predator-prey relationships and carnivore management (Keynote/chaired by Marion
Valeix)
Plenary: “Predator-prey relationships and carnivore management: the need to
understand interspecific interaction networks”

3.S. Wildlife and human-induced global climate change (Keynote/chaired by Anthony David
Fox)
Plenary: “Effects of climate changes on waterbird populations in Europe”

3.SS. Sub-session: Waterfowl Harvest Management
4.S. Genetic structure and diversity of wildlife populations (Keynote/chaired by Carles Vilà)
Plenary: “Genetics and genomics of wolves and quails. opportunities and challenges”

5.S. Wildlife health surveillance and man-made environmental hazards/ ecological
disasters
(Keynote/chaired by Ezio Ferroglio; Emmanuelle Gilot-Fromont)
1_Plenary: “Disease management in wildlife populations: why is it so complex?”
(keynote Emmanuelle Gilot-Fromont
2_Plenary: “Wildlife, Vector, Pathogens and Global Changes: a Nice Poker for the One Health
Approach”
(keynote Ezio Ferroglio)

6.S. Invasive alien species: management and attitudes (keynote/chaired by Franck
Courchamp)
1_Plenary: “Invasion Biology: Specific Problems and Possible Solutions” (Franck Courchamp)
2_Plenary: “Conservation and management of native and invasive carnivores” (Christopher
Dickman)
7.S. Wildlife habitat management and behavioural ecology (Keynote/chaired by Peter Busher)
Plenary “Understanding wildlife behaviour as a mechanism for management solutions: What
can we learn from a long-term study of an unexploited beaver population?”

7.SS.1. Sub-session: Estimating wildlife populations: methodology issues
7.SS.2. Sub-session: Wildlife corridors and connectivity (Chaired by Claude Fisher)
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WORKSHOPS:
1. Workshop 1W: “Towards Sustainable Management of Wild Boar Populations: facing ASF
in Europe" (Chaired by Joaquin Vicente Baños),
Areas of discussion
• Disease risk and overabundance: the case of wild boar
• Risk analysis for ASF: need for population data
• Estimating wild boar populations: practical methodology issues (ENETWILD will release a
practical guidance shortly)
• Ungulate game (particularly wild boar) hunting data collection frameworks across Europe:
harmonizing the way data is collected in order to be comparable (and shared!)
• Standards developed by ENETWILD for wild boar distribution and abundance across Europe
(applicable other ungulates).
• Control programs at large scale: the case of feral pig in the USA
• Towards integral and coordinated management of wild boar in Europe: ecological, technical,
social, economic and political aspects
2. Workshop 2W: “Adaptive Management of Wildlife Species” (Chaired by Christopher Dickman)
Areas of discussion
• Problem framing (specification of objectives, actions, models, and monitoring)
• Value of Information analyses
• Specifications of model uncertainty
• Monitoring in the context of adaptive management (needs, designs, partial observability)
• Approaches to learning (passive vs. active, balancing performance and learning, time horizons
and discounting)
• Optimization methods
• Human dimensions in adaptive management (stakeholder engagement, governance)
• Challenges and barriers to implementation of adaptive management
• Institutional learning (double and triple loop learning)
• Case studies in adaptive management of game populations
3. Workshop 3W: “Problems and Prospects for Beaver Management across the Anthropogenic
Landscape Chaired by Peter Busher)
This workshop will bring together participants interested in issues involving beaver biology and
management. The relatively rapid expansion of beavers across the Holarctic region in the late
20thcentury (after local extinctions in the 19thcentury) creates the need for better understanding of
the beaver-human relationship.
Areas of discussion
1. How to best estimate beaver population size and carrying capacity
2. The role of geomorphology and hydrology in beaver management
3. Regional/country beaver management issues
4. Beavers and ecosystem services
5. Beavers and biodiversity
6. Beavers and other game species
7. Beaver management policy: county vs. EU perspectives
8. Beaver ecology and management
9. Other areas of interest to participants
4) Workshop 4PD: “Impact of agri-environmental schemes on wildlife in European Union"
Cancelled by organizer Professor Bogusław Bobek, 03.06.19
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Monday,26th August, 2019
19:00 – 23:00 - Congress kick-start: evening Ice break cocktail

Tuesday, 27th August, 2019
KEY TOPIC: Wildlife: Coexistence or Opposite?
08:00-10:00 – Registration & refreshment
10:00 – 11:15 Opening: Welcoming speeches at the Opening Ceremony
Introduction – moderator Dr. Marius Aleinikovas, Institute of Forestry LAAMC Dr. Gintaras Brazauskas, LAMMC
Valerijus Makūnas, Mayor of the Kaunas District Municipality
Kaunas Municipality
The Ministry of Environment
State Forest Enterprise
and more on request

11:20-12:00

Keynote speaker Luigi Boitani
Plenary: “LCIE vision of coexistence between large carnivores and humans”
Questions
12:20- 13:20
Lunch
1.S. Wildlife – human conflict and its mitigation: chaired by Luigi Boitani
13:20 – 13:40 - Michael Petrak: The impact of red deer Cervus elaphus L. on the ravine forests in
the Eifel National Park – consequences of the visitor management
13:40 - 14:00 - Zygmunt Giżejewski* et al.: What can red deer antlers from 1953-2012,
reindeer antlers from late Pleistocene and chalk sediments tell us about our
environment?
14:00 – 14:20 - Léo Bacon* et al.:” Spatio-temporal distribution of Greylag Goose (Anser anser)
resighting on the North-West / South-West European flyway: guidance for the
delineation of transboundary management units
14: 20 – 14:40 - Alain Gigounoux: “Living in harmony with large wildlife species in France, a
major challenge for society in the 21st century”
14:40 – 15:00 – Karolina Jasinska* et al.: “The comparison of roads and railways: temporal
patterns of ungulate-vehicle collisions in Poland”
15:00 - 15:40 – Coffee break
15:40 - 16:00 – Michal Bíl*, Jan Kubeček: “SRAZENAZVER.CZ: An online system of animalvehicle crash reporting”
16:00 – 16:20 – Mateusz Jackowiak*, et al.: “Distribution of red fox dens and potential role of
cover in placement and usage of breeding sites in the city of Warsaw”
16:20 – 16:40 – Torstein Storaas: “Swearing in the wild reindeer church – is voluntary
mountain protection the way?”
16:40 – 17:00 – Boguslaw Bobek* et al.: “Population number and density of moose Alces alces
in eastern Poland”
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17:00 – 17:20 – Jorge Ramón López Olvera* et al.: “Combining hunting, capture and urban
habitat management to reduce wild boar population and urban conflict in
Barcelona”
17:20 – 17:40 - Vojtěch Nezval*, Michal Bil: “Animal-human conflict on railways: Examples
from the Czech Republic”
17:40 – 18:00 – Dovilė Čiuldienė* et al.: “The effect of beaver dam on nutrients and methyl
mercury concentrations in impounded water bodies”
Discussion

2.S. Predator-prey relationships and carnivore management: Keynote/chaired by Marion
Valeix
15:40 – 16:20 - Plenary: “Predator-prey relationships and carnivore management: the need to
understand interspecific interaction networks”
16:20 - 16:40 – Massimo Scandura* et al.: “Issues and challenges of wolf management in
European human-dominated landscapes: insights from the expanding wolf
population in Tuscany, Italy
16:40 -17:00 - Peep Männil*, Sander Ahi, Guna Bagrade: “Jackal`s expansion towards north:
can they survive in boreal ecosystem?”
17:00 – 17:20 - Tom Porteus*, Jonathan Reynolds; Murdoch McAllister: “Evaluating alternative
fox control strategies for the benefit of game and other wildlife species”
17:20 – 17:40 - Kristina Vogt: “Effects of lynx predation and human hunting on Alpine chamois
– which factor has more impact?”
Discussion

4.S. Genetic structure and diversity of wildlife populations: Keynote speaker/chaired by Carles
Vilà
14:00 - 14:40 - Plenary: “Genetics and genomics of wolves and quails. Opportunities and
challenges”
14:40 - 15:00 - Dalius Butkauskas* et al.: “Population genetic structure of the common quail
(Coturnix coturnix) in Ukraine, Spain and Morocco based on D-loop sequencing
data”
15:00– 15:40 Coffee break
15: 40 – 16:00 - Angelika Kotlarczyk* et al.: “Expression of mRNA for selected enzymes
involved in progesterone metabolism and proliferation in the uterus of red
deer during the breeding season and pregnancy”
16:00 – 16:20 - Nikica Šprem* et al.: “Genetic structure of Balkan chamois (Rupicapra
rupicapra balcanica), conservation implications”
16:20 – 16:40 - Martyna Grzyb* et al.: “Synthesis of arachidonic acid metabolites in the uterus
during breeding season and pregnancy in red deer (Cervus elaphus L.)”
16:40 – 17:00 - Kaari Susi* et al.: “Population structure and gene flow between wolf
populations in Estonia, Latvia, Lithuania, Poland, Finland and European Russia”
17:00 – 17:20 - Barbora Turbaková* et al.: “Genetic composition and social structure of the
Carpathian lynx at the western edge of its distribution range”
Discussion

3.S. Wildlife and human-induced global climate change: Keynote /chaired by Anthony David
Fox)
13:40 – 14:20 Plenary: Effects of climate changes on waterbird populations in Europe
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14:20 – 14:40 - Saulius Švažas*, Alexander Mischenko, Alexander Kozulin: “The decline of the
breeding population of Common Pochard (Aythya ferina) in Eastern Europe
and Siberia, and its reasons”
14:40 – 15:00 - Céline Arzel* et al.: “Brownification of surface water affects the boreal food
web”
15:00– 15:40

Coffee break

Sub-session 3.SS.1. Waterfowl Harvest Management
15:40 – 16:00 - Adam A. Ahlers*, Craig A. Miller: “Waterfowl hunters have imperfect
waterfowl identification skills”
16:00 – 16:20 - Heather Warrender* et al.: “Establishing a national wing survey for huntable
waterbirds in the UK”
16:20 – 16:40 - Matthew Ellis*, Heather Warrender: “Motivations and barriers to
participation in a hunter-specific citizen science project
Discussion

7.S. Wildlife habitat management and behavioural ecology: Keynote/chaired by: Peter Busher
13:20 – 14:00 - Plenary: Understanding wildlife behaviour as a mechanism for management
solutions: What can we learn from a long-term study of an unexploited beaver
population?

7.SS.1 Sub-session. Estimating wildlife populations: methodology issues
14:00 – 14:20 - Joaquin Vicente* et al.: “Can we apply Citizen Science in the monitoring of
mammals at European level?”
14:20 – 14:40 - Manel Puigcerver* et al.: “Are passive bird surveys always reliable? The case of
the common quail (Coturnix coturnix)”
14:40 – 15:00 - Sándor Csányi* et al.: “The speed and the spatial process of the decline of
brown hare in Hungary”
15:00 – 15:40 Coffee break
15:40 – 16:00 – Olgirda Belova* et al.: “GPS technology to track wild boars in Lithuania: the
tool for research and management”
16:00 – 16:20 - Pietro Pontiggia* et al.: “Evaluation of the reliability of a passive activity index
based on camera traps for monitoring wild boar populations
16:20 – 16:40 - Aliaksandr Hurynovich*, Aliaksandr Kazarez: Analysis of census results in the
search of ways to change the model of Cervidae harvest management in
Belarus

7.SS.2. Sub-session Wildlife corridors and connectivity
16:40 – 17:00 - Claude Fischer*, Jessica Ranzoni: “Use of the black continuum by the Red
Deer”
17:00 – 17:20 - Juri Kurhinen* et al.: “Wildlife corridors in East Fennoscandia – research
history and modern situation”
Discussion

19:00 - Cognitive excursion: Kaunas City – Old Town

Wednesday, 28th August, 2019
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological
disasters
(1 part)
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Keynote/chaired by: Ezio Ferroglio & Emmanuelle Gilot-Fromont
09:00-09:40 - Plenary: Disease management in wildlife populations: why is it so complex?
(Keynote Emmanuelle Gilot-Fromont)
09:40 – 10:00 - Craig A. Miller*, Jerry J. Vaske: “Stakeholder Trust, Perceived Risk, and Support
for Chronic Wasting Disease Management in Illinois, USA”
10:00 – 10:20 - Andreas König*, Christian Ehrmantraut: “Appearance of the American liver
fluke (Fascioloides magna) in northern Bavaria”
10:20 – 11:00 Coffee break
11:00 – 11:40 - Mindaugas Šarkūnas* et al.: “The seasonal changes in gastrointestinal
nematode (Trichostrongylidea) egg excretion in naturally infected fenced sika
deer (Cervus nippon), fallow deer (Dama dama), red deer (Cervus elaphus) and
European bison (Bison bonasus L.) and pasture contamination with infective L3
stage larvae in Lithuania”
11:40 – 12:00 - Marja Isomursu: “The raccoon dog Nyctereutes procyonoides - an invasive
species as a host of zoonotic parasites”
12:00 -12:20 - Alexey Sergeyev* et al.: “The current status of wild boar resources in Russia due
to the spread of African swine fever
12:20 – 13:20 Lunch

5.S. Wildlife health surveillance and man-made environmental hazards/ ecological
disasters
(2 part)
Keynote/chaired by: Ezio Ferroglio & Emmanuelle Gilot-Fromont
14:00 - 14:40 - Plenary: Wildlife, Vector, Pathogens and Global Changes: A Nice Poker for the One
Health Approach (Keynote Ezio Ferroglio)
14:40 – 15:00 - Anneluise Mader* et al.: “Land use related Evaluation Methods, One Health
Approaches - A cooperation of research and land management in Germany
15:00 – 15:40 Coffee break
15:40 – 16:00 - Tobias Wild* et al: “The prevalence, promotive factors and impact of lung
parasites in roe deer (Capreolus capreolus) in southeast German
16:00 – 16:20 - Jamil Cappelli*, et al.: “Roe deer as a bioindicator: impact of geothermal plants
activity on the elements content in liver and bone tissues"

Poster Session
6.S. Invasive alien species: management and attitudes: Keynote/chaired by: Franck
Courchamp
10:00-10:40 Plenary: Invasion Biology: Specific Problems and Possible Solutions (Franck
Courchamp)
10:40 – 11:00 Coffee break
11:00 – 11:40 - Fredrik Dahl, Per-Arne Åhlén: “The Swedish raccoon dog (Nyctereutes
procyonoides) project – a decade of successful IAS management”
11:40 – 12:00 - Per-Arne Åhlén, Fredrik Dahl: “Implementation of a national task force for
eradication of invasive alien mammals and birds”
12:00 – 12:20 - Heidi Krüger* et al.: “New faces of nest predation – evidence of additive
predation by the raccoon dog (Nyctereutes procyonoides), an invasive alien species”
12:20- 13:20 Lunch
13:20-13:40 - Carlos Henrique Salvador*, et al.: “First attempt to eradicate wild boar (Sus
scrofa) in a protected area in Brazil”
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Discussion

1.SS.1. Sub-session: Avian population dynamics in agricultural and forested landscapes
(Keynote/chaired by Petras Kurlavičius)
15:40 – 16:20 – Plenary: Uncommon dynamics of terrestrial common bird population over the past
few decades: North European case
16:20 – 16:40 – Sari Holopainen* et al.: “Balancing between predation risk and food by
breeding ducks”
16:40 – 17:00 – Elmars Peterhofs* et al.: “Suitability of capercaillie Tetrao urogallus as an
umbrella species for Latvian boreal forests
Discussion

7.S. Wildlife habitat management and behavioural ecology: Keynote/chaired by: Peter Busher
09:40 – 10:00 – Jim Casaer*, Anneleen Rutten et al.: “Distribution modelling of wild boar in a
highly anthropogenic landscape using citizen science data”
10:00 – 10:20 - Sarah-Alica Dahl*, Andreas König: “What does the roe deer (Capreolus
capreolus) weigh? - from lean to stout over the course of the year”
10:20 – 10:40 - Annika Herrero* et al.: “Eurasian lynx dispersal and social organization in
Finland”
10:40 – 11:00 Coffee break
11:00 – 11:20 - Carsten Riis Olesen: “Defining the breeding period of a multiple breeder - the
wood pigeon – allowing ethical and sustainable hunting management
11:20 – 11:40 - Justine Güldenpfennig*, Oliver Keuling: “An approach in stress research in
wildlife species: stress hormone levels of wild boars (Sus scrofa)”
11:40 – 12:00 - Guillaume Souchay* et al.: “Declining breeding success in a medium-size
mammal of European farmland”
12:00 – 12:20 - Mike Short* et al.: “GPS-tracking foxes on river meadows: understanding their
ecology around breeding waders and waterfowl
12:20- 13:20 Lunch
14:00-14:20 - Tamás Tari* et al.: “Characteristics of habitat use of Red deer in Sopron
Mountains, North-west Hungary”
14: 20 – 14:40 - Stipan Cupic* et al.: “Analysis of individual and environmental sources of
variability in faecal nutrients in red deer”
14:40 – 15:00 - Lea Maronde* et al.: “Wildcat habitat use on the shore of Lake Neuchâtel
(Switzerland)”
15:00 – 15:40 Coffee break
15:40 – 16:00 – Jim Casaer*, Anneleen Rutten* et al: “What attracts wild boar to agricultural
crops?”
16:00 – 16:20 - Federico Mason* et al.: “Effect of farming condition on rumen environment of
red deer (Cervus elaphus L.)
16:20 – 16:40 – Krešimir Kavčić* et al.: “Negative temporal trend of early horn growth in
European mouflon Ovis aries musimon”
16:40 – 17:00 – Jörg Zeitler* et al.: “Comparison of ingredients and composition of roe deer diet
in different habitats”
17:00 – 17:20 – Sébastien Farau* et al.: “Vegetation heights and water levels: what do need
breeding waterbirds?”
17:20 – 17:40 – Péter Gyüre*, Lajos Juhász: “Population dynamics of the Great Cormorant
(Phalacrocorax carbo) in the fishponds of Hortobágy
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17:40 – 18:00 - Lajos Juhász et al.: “Nesting characteristics and the effect of main influencing
factors of Wood Pigeon (Columba palumbus L.) in urban environment”

Poster Session
1W Workshop: 14:00 – 17:00
“Towards Sustainable Management of Wild Boar Populations: facing ASF in Europe”
Chaired by Joaquin Vicente
Areas of discussion:
14:00 - 14:20 - Disease risk (ASF) and overabundance: the case of wild boar
14:20 –14:40 - Risk analysis for ASF: need for population data. Enetwild hunting data collection
frameworks across Europe: harmonizing the way data is collected in order to be comparable
(and shared!)
14:40 –15:00 - Data collection through Citizen Science
15:00 – 15:40 - Coffee break
15:40 – 16:00 - Estimating wild boar populations: practical methodology issues
16:00 – 16:20 - Modelling wild boar distribution
16:20 – 16:40 - Challenges and science-based implications for modern management and
conservation of European ungulate populations.
16:40 – 17:00 - Towards integral and coordinated management of wild boar in Europe: ecological,
technical, social, economic and political aspects
Presentations related: Jakub Furtek* et al.: ”Using collective hunts data for estimating wild boar (Sus
scrofa) population density in north-eastern Poland” (Poster); András Náhlik* et al.: “African Swine Fever (ASF)
in Hungary - history of the first year after the outbreak” (Poster); Jakub Drimaj* et al.: “Initial results of
spatial and temporal analysis of ASF positive dead wild boars in the Czech Republic” (Poster); Anneleen
Rutten* et al.: “Distribution modelling of wild boar in a highly anthropogenic landscape using citizen science
data” (Oral); Anneluise Mader* et al.: “The wild boar (Sus scrofa) as bioindicator for the presence of
perfluoroalkyl acids (PFAAs) in the environment” (Oral); Justine Güldenpfennig* and Oliver Keuling: “An
approach in stress research in wildlife species: stress hormone levels of wild boars (Sus scrofa)” (Oral); Carlos
Henrique Salvador* et al.: “First attempt to eradicate wild boar (Sus scrofa) in a protected area in Brazil”
(Oral); Alexey A. Sergeyev* et al.: “The current status of wild boar resources in Russia due to the spread of
African Swine Fever” (Oral); Olgirda Belova* et al.: “GPS technology to track wild boars in Lithuania: the tool
for research and management” (Oral); Igor Domsky* et al..: Emergent Therio Zoonoses in Russian Federation
“(Poster); Pietro Pontiggia* et al.: “Evaluation of the reliability of a passive activity index based on camera
traps for monitoring wild boar populations” (Oral); Jorge Ramón López Olvera* et al.: “Combining hunting,
capture and urban habitat management to reduce wild boar population and urban conflict in Barcelona”
(Oral)

Discussion

Poster Session
Workshop 2W: 14:00 – 17:00
Adaptive Management of Wildlife Species Chaired by Christopher Dickman
Areas of discussion
1. Problem framing (specification of objectives, actions, models, and monitoring)
2. Value of Information analyses
3. Specifications of model uncertainty
4. Monitoring in the context of adaptive management (needs, designs, partial observability)
5. Approaches to learning (passive vs. active, balancing performance and learning, time horizons
and discounting)
6. Optimization methods
7. Human dimensions in adaptive management (stakeholder engagement, governance)
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8. Challenges and barriers to implementation of adaptive management
9. Institutional learning (double and triple loop learning)
10. Case studies in adaptive management of game populations
Presentations related:
Sándor CSÁNYI* et al.: “Long-term wildlife management databases as the basis of adaptive wildlife
management”; Yasmine Verzelen* et al.: “PARTRIDGE (Protecting the Area's Resources Through
Researched Innovative Demonstration of Good Examples)” (Poster); Anneleen Rutten* et al.:
“Distribution modelling of wild boar in a highly anthropogenic landscape using citizen science data”;
Anneluise Mader* et al.: “Land use related Evaluation Methods, One Health Approaches - A
cooperation of research and land management in Germany” (Oral); Matthew Ellis* et al.: “Motivations
and barriers to participation in a hunter-specific citizen science project” (Oral); Heather Warrender*
et al.: “Establishing a national wing survey for huntable waterbirds in the UK” (Oral); Alain Gigounoux:
“Living in harmony with large wildlife species in France, a major challenge for society in the 21st
century” (Oral); Joaquin Vicente* et al.: “Can we apply Citizen Science in the monitoring of mammals
at European level?” (Oral); Marco Zaccaroni* et al.: “Actions speak louder than words: a new strategy
for wild ungulates management in Tuscany Region”; (Poster); Torstein Storaas: “Swearing in the wild
reindeer church – is voluntary mountain protection the way?” (Oral);
Discussion

Poster Session

Thursday, 29th August, 2019
09:00 – 09:40 - Keynote Christopher Dickman
Plenary: Conservation and management of native and invasive carnivores
Workshop 2W. 10:00 – 12:20
Adaptive Management of Wildlife Species (2nd day: continuation if on request)
Chaired by Prof. Dr. Christopher Dickman

Workshop 3W –10:00 - 12:20
Problems and Prospects for Beaver Management across the Anthropogenic Landscape
Chaired by Prof. Dr. Peter Busher
This workshop will bring together participants interested in issues involving beaver biology and
management. The relatively rapid expansion of beavers across the Holarctic region in the late
20thcentury (after local extinctions in the 19thcentury) creates the need for better understanding of
the beaver-human relationship.
Areas of discussion
1. How to best estimate beaver population size and carrying capacity
2. The role of geomorphology and hydrology in beaver management
3. Regional/country beaver management issues
4. Beavers and ecosystem services
5. Beavers and biodiversity
6. Beavers and other game species
7. Beaver management policy: county vs. EU perspectives
8. Beaver ecology and management
9. Other areas of interest to participants
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Presentations related:
Dovilė Čiuldienė* et al.: “The effect of beaver dam on nutrients and methyl mercury concentrations in
impounded water bodies”; Mateusz Jackowiak* and Dagny Krauze-Gryz: “Does antropopression
change beaver feeding habits? A preliminary study in an example of a small town in Poland” (Poster);
Alius Ulevičius: presentation; Stella Thompson* et al.: “Implementing Payments for Ecosystem
Services – the case of beavers” (Poster); Ondřej Mikulka* et al.: “Non-lethal options to prevent damage
to European beaver (Castor fiber) on economic forests” (Poster)
Discussion
12:20- 13:20

Lunch

13:20 – 14:00 General Assembly Meeting
14:00 – 14:40 Closing Ceremony
14:40 – 15:00 – Award Ceremony
15:00 – 15:40 – Farewell speeches (Hungary presentation)

19:00 - Gala Dinner

Friday, 30th August, 2019
Congress Field Trips
Kauno Marios Regional Park (Half day Field Trip)
Trakai Island Castle-Vilnius Old Town (Full day Field Trip)
Marcinkonys – Čepkeliai (Full day Field Trip)
Plateliai (North Western Žemaitija Highland): MMMPV (Full day Field Trip)
Curonian Spit (Kuršių Nerija) (Full day Field Trip)
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IMPLEMENTATION OF A NATIONAL TASK FORCE FOR ERADICATION OF
INVASIVE ALIEN MAMMALS AND BIRDS
Per-Arne ÅHLÉN*1 and Fredrik DAHL1,2
1

Swedish Association for Hunting and Wildlife Management, Öster Malma, 611 91 Nyköping, Sweden
Swedish University of Agricultural Sciences Grimsö Wildlife Research Station, Department of
Ecology, SE – 730 91 Riddarhyttan, Sweden
1,2

*Presenter: Per-Arne Åhlén P-A.Ahlen@jagareforbundet.se
Presentation type: Oral
8.S. Invasive alien species: management and attitudes

Invasive Alien Species (IAS) are recognized as one of the main threats to global
biodiversity. According to EU-regulation 1143/2014 on IAS, EU-listed species has to be
managed, preferably eradicated, by the concerned member states. In Sweden we have
approximately 17 out of the 49 EU-listed IAS established or occasionally seen in the country.
Out of those 17, 7 are mammals, birds or water turtles (Trachemys spp.). The Swedish Raccoon
Dog (Nyctereutes procyonoides) Project has been ongoing since 2008, with the goal to
minimize the occurrence of the Raccoon Dog in northern Sweden, where it is invading from
Finland, and stop it from dispersing south and west. The Swedish Association for Hunting and
Wildlife Management is leading the project in Sweden, contracted by the Swedish
Environmental Protection Agency (SEPA). The management has been very successful, and
today the raccoon dog population is under control.
The management framework for the raccoon dog is very adaptable, with a core of full
time employed professional hunters. Many of the tools developed for the raccoon dog can
also be used on other species. To keep the competence of the professional staff SEPA has
taken the decision to, instead of lowering the projects resources (since the raccoon dog now
needs less work), broaden the mission to cover all mammal and bird IAS, plus water turtles,
in the country. In 2014 the raccoon (Procyon lotor) was added to the mission, in 2018 the
muskrat (Ondatra zibethicus), and in 2019 the Egyptian goose (Alopochen aegyptiaca) and
water turtles (Trachemys scripta sp.). The task force should also stand on hold and be
prepared to take care of all new mammal and bird IAS discovered in the country. Apart from
the EU-listed species, SAHWM also run a separate EU-funded project on American mink
(Neovision vision) management (FAMNA, Interreg Botnica-Atlantica, 2017-2020). As a
prerequisite for a successful IAS management, SEPA has given the project necessary
exemptions from the hunting law and permission to work on all land in the country, even if
the land owner does not agree. Outside of Europe the project has been a key part of two
successful eradications of Common Myna (Acridotheres tristis) on different islands in the
Seychelles.
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Apart from the successful raccoon dog management, the task force has had missions on
raccoon, coati, Siberian Ground Squirrels, hybrid falcon, Egyptian geese and muskrats
(population lowered significantly the first year). The work on water turtles will start in June
2019. The task force is constantly training and educating for new species. The management
cost for mammal and bird IAS for the state has dropped from of approx. € 800 000 annually
for one species in 2008-2013 to approx. € 100 000 per species today.
The national task force for eradication of invasive alien mammals and birds has proven
both practically and economically successful in Sweden and could be used as a template for
other countries.
Keywords: Management, Eradication, IAS, mammals, birds, turtles, Raccoon Dog
(Nyctereutes procyonoides)
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WATERFOWL HUNTERS HAVE IMPERFECT WATERFOWL IDENTIFICATION
SKILLS
Adam A. AHLERS*1 and Craig A. MILLER2
1

Department of Horticulture and Natural Resources, Kansas State University, Manhattan, KS, USA
*(aahlers2@ksu.edu)
2
Illinois Natural History Survey, Prairie Research Institute, University of Illinois, Champaign, IL, USA
*Presenter: Adam A. Ahlers aahlers2@ksu.edu
Presentation type: Oral
3.SS.1. Waterfowl Harvest Management

Waterfowl management in North America is informed by detailed harvest data including
the number, sex, and species harvested. Self-reporting hunter harvest via online surveys or
harvest report forms is common in many states and at wildlife management areas. For these
data to be useful to managers, it is critical that self-reported harvest data are precise and
accurate. If this assumption is not met, harvest data may be biased and subsequent
management efforts may be misinformed. We surveyed waterfowl hunters (n = 149) in
Kansas, USA immediately after the 2017-2018 waterfowl season to assess their ability to
identify waterfowl species and sex. Hunters were asked to complete an online survey via a
handheld device at multiple non-profit events that were focused on waterfowl hunting and
conservation. Our survey included photographs of breeding-plumage ducks that are
commonly harvested in the Central Flyway in North America. All respondents had imperfect
identification skills. The number of days an individual hunted during the 2017-2018 waterfowl
season was generally a good predictor of probability of successful identification. Participants
misidentified lesser scaup (Aythya affinis) and redhead (Aythya americana) hens more than
other species and sex. Because our survey included high-definition photographs of breeding
plumage waterfowl, our results likely underestimate false identifications and suggest there
may be a potential bias in self-reported waterfowl harvest data. We propose that selfreporting mediums for waterfowl harvest (e.g., online, paper forms) also include colour
photographs of species that could potentially be harvested within the area of reporting.
Keywords: Waterfowl identification, hunters, waterfowl harvest reporting, waterfowl
management
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TOWARDS SUSTAINABLE MANAGEMENT OF WILD BOAR POPULATIONS:
FACING AFRICAN SWINE FEVER (ASF) IN EUROPE
Marco APOLLONIO1, Ezio FERROGLIO*2, Oliver KEULING3, Tomasz PODGORSKI4,5, Massimo
SCANDURA1, Graham SMITH6 and Joaquín VICENTE7
1

Department of Veterinary Medicine, University of Sassari, Italy;
University of Torino, Italy;
3
Institute for Terrestrial and Aquatic Wildlife Research, University of Veterinary Medicine Hannover,
Hannover, Germany;
4
Mammal Research Institute, Polish Academy of Sciences, Białowieza, Poland;
5
Czech University of Life Sciences, Prague, Czech Republic;
6
National Wildlife Management Centre, Animal and Plant Health Agency, Sand Hutton, York, United
Kingdom;
7
National Institute on Wildlife Research (IREC), University of Castilla-La Mancha and Consejo Superior
de Investigaciones Científicas, Ciudad Real, Spain
2

*Presenter: Ezio Ferroglio ezio.ferroglio@unito.it
Presentation type: PLENARY
1W Towards Sustainable Management of Wild Boar Populations: facing ASF in Europe

Through the project carried out by the ENETWILD consortium (www.enetwild.com), the
European Food and Safety Authority (EFSA) aims to improve European capacities to monitor
wildlife populations, develop standards for the collection and validation of data and, finally,
create and promote a data repository with which to analyze the risks of shared diseases (e. g.
African swine fever, ASF) among fauna, livestock and humans. This information is also
essential for the conservation and management of wildlife in Europe. ENETWILD has focused
so far on the collection of wild boar abundance and distribution data, which will be
complemented with other groups of species during the coming months: migratory birds
relevant to bird flu, as well as other ungulates and carnivores. In addition, a parallel project,
also awarded by EFSA to the consortium, will evaluate the usefulness of citizen science to
collect information on the distribution and abundance of mammals in order to boost the
availability of such data throughout Europe, filling current gaps. In this workshop we will
discuss (i) the differences between the hunting data collection frameworks (exemplified in
ungulates) in Europe, (ii) we summarize the status of data collection by the consortium and
(iii) present updated wild boar distribution and abundance models we prepared. Finally (v)
the workshop opens discussions in relation to the need for a common basis for the
management of wildlife in Europe, exemplifying the very variable responses of governments
to the emergency created by the spread of ASF in wild boar, that were not always based on
scientific knowledge.
Preliminary analysis of the collection systems for hunting statistics of wild boar
Hunting statistics are useful for assessing current population trends, and in some cases,
they represent the only type of data that are collected on some species. However, if the
different countries and regions across Europe collect hunting data using their own specific
procedures, their possible use for meta-analyses is prevented. In this workshop we present
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the analysis of differences between hunting data collection systems of wild boar in Europe.
We (i) used questionnaires to describe the main strengths and weaknesses of national data
collection frameworks, (ii) propose realistic required short-term improvements to make the
data comparable between territories, and (iii) propose a common hunting data collection
framework for the wild boar, extrapolated to other species of big game. Based on the hunting
statistics, finally (iv) we approach to the current state of the population dynamics of the wild
boar at European level to contextualize their trends throughout its distribution. In order to
harmonize the collection of wild boar hunting data (and ungulates by extension) in Europe,
we propose to prioritize the collection of data in the Eastern region with the greatest data
deficit and to collect data at the best spatial and temporal resolution, i. e. at the level of
hunting event, at least in part of the territory, which can allow us characterizing both the
effort and the effectiveness of hunting. This is essential since, as hunting effort changes (e. g.
increased due to ASF policy), hunting bag trends fail to present real demographic changes. In
order to monitor population trends and develop practical and reliable population monitoring
systems, it is recommended the creation of a network of limited areas, where standardized
census protocols would be established to determine the abundance of populations, and
precise estimates can be achieved in the long term. We also introduce a new initiative funded
by EFSA in relation to the use of citizen science to improve data collection on mammal
distribution across Europe, which will be presented as a separate communication during the
IUGB meeting.
Spatial models on the distribution and abundance of wild fauna in Europe:
harmonization in the use and analysis of data
Using the wild boar as a model species, and starting from different types of data
(occurrence, hunting statistics, densities), a general framework is proposed to spatially model
the abundance of the species. First, a comprehensive review of existing models was provided
by Enetwild to predict the spatial distribution and abundance of wild boar at various scales
(global, continental, national and regional) in order to inform the development of a new
framework to produce better usable estimates of the abundance of wild boar at European
level. Secondly, we present an updated approximation and the latest models developed by
the consortium from different types of data, evaluating their complementarity and
interactions in order to maintain the necessary flexibility to use all the available data while
obtaining solid predictions. Based on the results of these models, we identify regions where
more data are required to produce better projections. Continuing with this project, we can
anticipate that the volume and quality of the available data will continue to increase, also for
other species, which will allow us to consolidate rigorous and flexible modeling techniques.
Towards integral and coordinated management of wild boar in Europe: ecological,
technical, social, economic and political aspects
The current outbreak of ASF, which started from the Caucasus region, has spread into
Eastern Europe and some places in central Europe (such as Belgium) through wild boar,
domestic pigs, and human activities. The virus has raised serious concerns in countries with
large pork industries, which may suffer economic losses due to trade restriction. To contain
the outbreak, national authorities have taken drastic but likely ineffective measures that
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disregard the science of wildlife management. These policies do not normally include
population monitoring that could evaluate its effectiveness and do not target some roots of
the problem, such as wild boar access to agricultural crops and game feeding. Factors that
determine wild boar abundance and virus spread are not bound by national borders, and
therefore, European countries should coordinate population monitoring and management.
During this workshop, we aim at initiating discussion on how, instead of haphazard policies,
urging governments to agree on a coordinated response that adheres to the principles of
modern wildlife management. We will focus on: i) local circumstances and national wildlife
management regulations, ii) which science-based strategies can be implemented at the
continental scale, iii) how to promote that legislators across Europe consult scientists and
wildlife and animal health agencies before making decisions about wildlife policy; iv) if the ASF
crisis could serve as a chance to develop a science-based wildlife policy for Europe.
Keywords: ASF, wild boar, hunting statistics, distribution, spatial models, management,
wildlife policy
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BROWNIFICATION OF SURFACE WATER AFFECTS THE BOREAL FOOD WEB
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3.S. Wildlife and human-induced global climate change

Lakes and rivers are becoming browner throughout the Northern hemisphere. This
‘brownification’ process is resulting mainly from the transfer of terrestrial organic matter in
aquatic ecosystem. Areas which have suffered most from acid rain in the past are particularly
affected due to subsequent changes in soil chemistry which facilitate release of matter in
water. In addition, increase in precipitation regimes is known to promote further browning
due to increased dissolved organic matter in runoff water. Thus, given the actual climate
change predictions of wetter conditions and its acid deposition levels, boreal Fennoscandia is
predicted to be impacted most. Land use changes (e.g from agriculture to forestry, but also in
agricultural and forestry practices) are additional factors which promote release of matter in
surface water. While the ecological consequences of water browning are not well known,
changes in water colour are expected to have negative impact on aquatic ecosystem and food
web. We are here providing evidence that the brownification process is altering the
biodiversity, structure and functioning of aquatic ecosystems.
The study area is located in Evo, Southern Finland (61°120N, 25°070E). The area is c.39
km2 and is typical of boreal forest found throughout the Holarctic. The coniferous forest is in
commercial use and agriculture occurs in the vicinity of some of the lakes. The area is sparsely
populated. The Evo area has a long history of research projects in the forestry and
environmental science. Thus, long term surveys of water quality, and fauna have been
conducted at several of the lakes within the Evo area providing data sets to this project.
We tested the link between lake water color and invertebrate, fish and duck
population parameters. We established that invertebrate abundance and richness has
dramatically decreased as a consequence to brownification. This result leads to concerns for
species which are foraging on aquatic invertebrates. Hence, we showed that fish biomass
declined concurrently with invertebrate abundance, confirming the impact of brownification
on the food chain. Finally, we investigated the link between decline in invertebrate abundance
and the decrease in duckling production at our studied lakes. Fenno-Scandinavian lakes are
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the most important waterfowl breeding areas in Europe, thus changes affecting waterfowl
breeding output might turn out to have dramatic effects on their whole population.
Keywords: aquatic invertebrates, brownification, climate change, ecosystem
functioning, fish, richness, waterfowl.

SPATIO-TEMPORAL DISTRIBUTION OF GREYLAG GOOSE (Anser anser)
RESIGHTINGS ON THE NORTH-WEST / SOUTH-WEST EUROPEAN FLYWAY:
GUIDANCE FOR THE DELINEATION OF TRANSBOUNDARY MANAGEMENT
UNITS
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KOFFIJBERG, Helmut KRUCKENBERG, Maarten LOONEN, Johan MÅNSSON, Leif NILSSON,
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1.S. Wildlife – human conflicts and its mitigation

In Western Europe, the majority of wild goose populations have increased exponentially
over the last decades. Such increase is the source of many socio-ecological conflicts. The need
for coordinated management actions to handle the goose-related conflicts at the European
scale has led to the establishment of a specific European Goose Management Platform
(EGMP) under the auspices of the Agreement on the Conservation of African-Eurasian
Migratory Waterbirds (AEWA). The North-West/South-West (NW/SW) European population
of greylag goose (Anser anser) has been considered as a priority concern, and an AEWA
international single species management plan has been recently adopted. Because of the
complex structure of the greylag goose population (e.g. spatial differences in migration
strategies), and management (e.g. different hunting schemes among the range states),
delineation of management units (MUs) based on goose movement characteristics was
deemed necessary to further implement effective management actions. Based on neckband
marking in various breeding regions and subsequent resighting locations, we conducted
spatio-temporal analysis based on kernel methods to infer spatio-temporal and migratory
movements of greylag geese in the NW/SW European flyway. The results highlight the
existence of contrasted migratory behaviour, dispersal patterns and phenology within the
flyway. From these results three international management units could be delineated. The
first MU would include migratory birds from Norway. Birds from breeding grounds in Sweden
and Denmark would represent the second MU. Finally, a third central MU was delineated,
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including primarily breeding birds from the Netherlands and north-western Germany, which
do not show migratory behaviour at the flyway scale. The delineation of these MUs has to be
considered within an adaptive process, and future studies will enable a refinement of the
definition of such units in order to continuously improve the efficiency of management plans.
Keywords: Kernel, waterbirds, neckbanding, migration, adaptive management
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7.SS1. Estimating wildlife populations: methodology issues

EFSA aims to improve European capacities for monitoring wildlife populations.
Therefore, it awarded the ENETWILD consortium to assess the viability of the application of
citizen science in the monitoring of mammals at European level, evaluating possible
limitations, advantages and added values, as well as promoting the best practices that would
increase the quality of data and the participation of citizens. The specific objectives are: (i) to
look for communication strategies differentiated by countries, languages and cultures to
involve citizens in the collection of data on the geographical distribution and abundance of
the mammal population in Europe using web platforms and / or mobile devices (such as
phones and tablets); (ii) to propose and implement citizen communication and participation
strategies to encourage the collection of high quality data; (iii) propose and apply a method
to evaluate the quality of the data collected by citizens and compare them with the data
collected by professionals, (iv) to evaluate the feasibility of the application of citizen science
in the monitoring of wildlife at European level, and provide information on potential
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limitations, advantages and added values, as well as on the best practices that promote data
quality and crowd participation. The 2-year project is developed in two phases: in the first,
the strategies are implemented in 4 pilot countries (Germany, Croatia, Spain and Poland), and
later, taking profit from the experience developed, to expand the approach to the rest of
Europe, mainly through communication tools and use of social networks
Keywords: Citizen science, species distribution, population abundance

GPS TECHNOLOGY TO TRACK WILD BOARS IN LITHUANIA: THE TOOL FOR
RESEARCH AND MANAGEMENT
Olgirda BELOVA*, Artūras GEDMINAS and Gintautas URBAITIS
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*Presenter: Olgirda Belova olgirda@gmail.com
Presentation type: Oral
7.SS.1. Estimating wildlife populations: methodology issues

Wild boar population may be regarded as one of the useful renewable resources. Its
control is needed to restore ecosystem balance and sustain a viable population. However,
long-term population control was non-intensive (e.g. the hunting bag has fluctuated from 40%
in 2006/2007 to 90% in 2008/2009 but did not exceed required 100% of the total prereproductive population number). The population overabundance caused not only an
increase in the damage caused to agriculture and forestry but also transmission of dangerous
diseases. Recent situation of African swine fever (ASF) has entailed purposeful changes in
population management including new knowledge in animal movement across spatiotemporal scales. Nowadays, despite the important progress in the understanding of wild boar
ecology, and intensive use of GPS technology to survey local populations, questions are raised
regarding the use of GPS survey technique on wild boar. Is wild boar the direct and primary
reason for the virus spreading in commercial pig farms? We aim to test and implement the
method for wild boar GPS tracking as a tool for research and management of wild boar
population under the danger of ASF transmission in country.
The wild boars (n=12) were equipped with GPS ear-tags and surveyed within period
2018 – 2019 in the ASF infected and non-infected yet model territories. The ecological and
anthropogenic conditions of territories were assessed. Wild boars were captured using the
durable knotted fishing net with square meshes instead of usual box and corral traps. The nets
were equipped in the established baiting points considering species-specific ecological and
behavioural features and seeking to reduce animal disturbance and prevent injury. Camera
traps were positioned on the baiting points. A trail camera records the times and dates as well
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as the number of animals visiting a bait point. To establish the conditioned reflex, we have
started baiting earlier, since December 2017. Each captured individual was equipped with GPS
ear tag GPS Sprootex Ultra. For better visuality, ears tags were marked with bright yellow ear
marks for pig identification. Once the ear tag has been attached to an individual, it is released
and returns to its group. Wild boars display a strong social organisation based on a matrilinear
structure allowing them to live in groups of various sizes. The subadults – strangers were
admitted to the sounder (n= 36) and further stay together while yearlings come back to the
mother groups. The spatio-temporal locations and locality coordinates were registered. The
movement distances from resting sites to foraging and back are comparatively short and on
average comprised 5.5 km in a day. Yearlings show different dispersal patterns: yearling males
are more mobile than females in autumn. However, neither males nor females come close to
the pig farms. The wild boar dispersal patterns depend on the both inner and external factors
while aiming to clarify the wild boar role in disease transmission we have to consider the key
environmental factors and animal species-specific features as the sex, age, physiological
condition and satisfaction of the man needs as feeding, rest and social relationship.
Keywords: wild boar, GPS ear tag, knotted net, camera trapping, movement,
technology

SRAZENAZVER.CZ: AN ONLINE SYSTEM OF ANIMAL-VEHICLE CRASH
REPORTING
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*Presenter: Michal Bíl, michal.bil@cdv.cz
Presentation type: Oral
1.S. Wildlife – human conflicts and its mitigation

Purpose/Objective
Animal-vehicle conflict (in a form of both roadkill and animal-vehicle collisions) is also
present in the Czech Republic. Thousands of animals are killed daily on Czech roads and
railways, but only small portion of these event are registered. The aim of this work is to
present the web-map application www.srazenazver.cz, a tool capable to provide an evidence
of animal-vehicle crashes (AVC).
Methods
The web-map application Srazenazver.cz is a system which comprises both server and
client parts. Data come to the spatial database from various sources by several ways. Police,
road and railways administrators and environmental organizations add data through
automatic data interchange methods. Gamekeepers and citizens use a web form or a
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smartphone application. Data are checked first and automatically processed. They are
visualized in a form a map, tables and graphs. The KDE+ hotspot identification method
(www.kdeplus.cz) is applied to AVC data every midnight in order to identify places where AVC
concentrate.
Results
Currently, almost 80,000 records related to both wild and domestic animal roadkill and
crashes with motor vehicles are registered in this application. More than 50% of the records
include information on species involved. From this number 60% were records related to roe
deer, 10% wild boar.
Conclusion
State-wide animal-vehicle crash databases are important tools allowing for an overview
of AVC phenomenon in the respective countries or regions. Data can be then used for hotspots
identification as well as for studying temporal overview of the crashes. Srazenazver.cz is
currently used by a number of organizations as it contains the most complete database
related to AVC in Czechia.
Keywords: Animal-vehicle collisions, roads, railways, database, web-based app, roadkill,
statistics

LARGE CARNIVORES AND HUMANS IN EUROPE: THE CHALLENGE OF
COEXISTENCE.
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1.S. Wildlife – human conflicts and its mitigation

During the last 3 decades, many European large carnivore populations (especially
wolves) have generally been increasing in number and range size. Several causes have
concurred to determine these positive trends, including increasing prey populations and
changing human attitudes. However, large carnivores in Europe live in a very fragmented
range, often in close vicinity to human activities, and a stable pattern of coexistence is yet to
be reached. The number and size of protected areas are insufficient to provide space and
habitat for viable populations and almost all areas have high human densities. It is obvious
that conservation of large carnivores in Europe depends on habitat suitability and people’s
tolerance in vast portions of the matrix. This implies extensive coexistence with human
activities. But what coexistence really means? Large carnivores are often deeply hatred or
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loved, rarely indifferent to human societies. The reasons for the high conflicts with human
interests are well known as well as the motivations of those who want carnivores to be fully
protected or eradicated. Tensions are higher on wolf management compared to other
carnivores. Throughout most of Europe, for example, the coexistence of wolves and humans
(inside and outside protected areas) is already fairly common and it is encouraged through
the implementation of effective means to prevent and mitigate the conflicts. However,
coexistence with human activities also implies acceptance that wolves may not be allowed to
express the full range of their ecological roles, as human intervention may be necessary to
control the natural ecological patterns toward socially and economically acceptable
compromises. This last management option is fiercely opposed by animal welfare groups.
The recent fascination for trophic cascades and rewilding practices have pushed the
confrontation on large carnivores’ management to new dimensions of scientific and
emotional debates. The outcome of confrontation is always dependent on the mutual
strengths of biological, ethical and socio-economic factors. All these factors have wide ranges
of variations that allow a great variety of solutions for management; however, these factors
often interact in complex and confused patterns and keeping them clearly distinct is necessary
to improve the speed and efficiency of finding solutions to the many facets of the carnivorehuman interface. Now that extinction is no longer an immediate threat, a considerable debate
is emerging concerning the appropriate recovery targets and management regimes.
Questions like "how many carnivores are enough?" and "how should they be managed?" are
hotly debated.
I will review the more general challenges that the European and national institutions
are facing to secure the sustainable coexistence between increasing carnivore populations
and human activities. The scientific challenges include assessing the impact of fragmentation
and barriers to movements, defining and detecting levels of wolf-dog hybridization, setting
thresholds for genetic and demographic viability. More complex are the challenges on social
issues. First, coexistence implies that large carnivores are seen again as a normal component
of modern agricultural practices although manageable with the help of modern techniques:
coexistence does not exclude conflicts, but these should be limited to tolerable levels. Second
is the challenge of managing the losses of livestock through a functional policy integrating
prevention, compensation and control. Third, far more difficult, we need to implement tools
and methods to manage all stakeholders in the decision making process: this will have to occur
at a variety of scales, from local to continental, where the stakeholders will be different and
have different expectations. Finally, we have the greatest challenge of finding ways to
reconcile, as far as possible, the widely different views on large carnivore management that
are the consequences of different value systems and beliefs concerning the appropriate place
of humans in nature.
Large carnivore conservation is better achieved if managed as a complex adaptive
system at the appropriate temporal and spatial scales, but managers and conservationists
must be guided to understand the system in all its complexity.
Key words: wolf, bear, carnivores, coexistence
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1.S. Wildlife – human conflict and its mitigation

Between January and March 2019, the population number of moose was estimated in
eastern Poland, using the block count method. 67 sample plots of 400 – 600 ha each were
situated in 17 forest districts of the total area of 410,900 hectares. The numbers of moose
obtained by direct observations during two hours was recorded by 35-person experienced
research team composed of foresters, hunters, and wildlife biologists. The numbers of moose
present on the area of sample plots were used to calculate population density for each forest
district. The population densities have varied greatly, and ranged from 9.1 to 45.8 individuals
per 1000 hectares of forest. On the area of all sample plots (33,500 hectares), 610 moose
were found i.e. 18.2 individuals/1000 hectares of forest. This average population density
indicated that population size of moose on the study area amounted to 7,478 individuals. This
value is higher by 15.7% then the number indicated by hunting statistics. The calculated
population densities are very high because in response of marked decline in the population
abundance in 2001, the moose hunting was halted in Poland. At present, considering great
damage caused by moose to forests and the numerous road accidents caused by these
animals, the reopening of moose hunting in Poland is suggested.
Keywords: moose, population density, sample plots, direct observation, block count,
winter, Poland
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7.S. Wildlife habitat management and behavioural ecology

Behaviour directly influences how individual species use their habitat and how their use
modifies habitat quality. Additionally, how a species uses habitat is influenced by how the
habitat is used by other species, especially humans. As Aldo Leopold writes, “All ethics so far
evolved rest upon a single premise: that the individual is a member of a community of
independent parts.” Leopold further develops the idea of the interdependence of these
independent parts and that it is this interdependence that is critical for humans to understand
in their relationship to the land.
The cultural, provisioning and regulatory services provided by ecosystems, including
their associated wildlife species, support human activities. Human activities should also
support ecosystems. This type of ecological thinking has been referred to as reconciliation
ecology and is the essence of Aldo Leopold’s philosophy regarding land and wildlife use. For
the past 20 years, reconciliation ecology has been promoted by Michael L. Rosenzweig (For
example, see his book, Win-Win Ecology) and other ecologists. Reconciliation ecology is at
odds with exploitive ecology in which humans use ecological resources for their benefit with
no long-term planning or consideration of the needs of other species. The problem of effective
wildlife habitat management is really an issue of human management. How can humans use
the environment to meet their needs while at the same time insuring the continued existence
of all species in the system?
While human use affects many habitat types, a strong argument can be made that
wetland habitats, especially inland, freshwater wetlands, are under increasing pressure. A
wetland is not just one ecosystem but also a myriad of different ecosystems. The Ramsar
Convention (Convention on Wetlands) came into existence in 1971 and was formalized in
1975. There are 170 country signees and over 2,300 designated Ramsar sites. The Convention
on Wetlands is important since globally over 87% of wetlands have been lost since 1700, a
rate three times that of terrestrial forest depletion. All wetland types have been affected and
since 1970 (year of the first contemporary Earth Day) over 80% of inland wetland species and
36% of coastal marine species have incurred population declines. Clearly, humans need a new
view of ecology – reconciliation ecology – and to embrace Leopold’s philosophy by living as
part of their environment and not apart from their environment. It is appropriate to examine
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the issue of habitat management and species management by examining as a case study a
game species that lives in wetland habitats – The Beaver.
Nowhere is the tenuous relationship between humans and habitat and humans and
wildlife more evident that when considering the two extant species of beaver – the Eurasian
beaver, Castor fiber, and the North American beaver, Castor canadensis. Both beaver species
have been used as a resource by humans for millennia and were locally extirpated across
North America and Eurasia by the late 1800s. In the past 100 years populations of both species
have been making dramatic comebacks due to reintroduction programs, conservation efforts
and a change in hunting and trapping regulations and culture. Beavers currently are found in
most types of freshwater wetlands (lakes, ponds, large rivers, smaller streams, human
constructed systems) and play a vital role (they are often called ecosystem engineers) in
wetland ecosystem dynamics.
Here I present data from one of the longest, continuously studied beaver populations in
North America (if not the world) and consider how their behaviour could influence human
approaches to management. This population provides insight into how an unexploited,
relatively undisturbed natural population has interacted with its environment over a period
of 60-70 years.
I will cover the population dynamics, mating system and site occupation patterns
exhibited by the beaver population on the Prescott Peninsula, Quabbin Reservoir,
Massachusetts in the Eastern United States. Additionally, I consider how long-term occupancy
influences habitat quality. Beavers in Massachusetts were extirpated in the 1700s by
European colonization, land use modifications and fur trapping. Beavers returned to
Massachusetts in the early 1900s, and the Prescott Peninsula population was first
documented in 1952 over 10 years after the watershed area was created and 5 years after the
reservoir filled.
Beginning in 1952, when beavers were first documented on the peninsula, the
population expanded rapidly utilizing most wetland sites on the peninsula and shoreline of
the reservoir. The growth dynamics illustrated an early lag phase, followed by a linear to
exponential phase and then appeared to stabilize at carrying capacity after approximately 25
years. During this time the population increased from an initial number of two active sites (410 individuals) to over 50 sites (200-250 individuals). This peak period was followed by a steep
decline to a low of 8-10 active sites (40 -50 individuals). Since that time (late 1980s),
approximately 35 years after colonization, the interior population has fluctuated between 721 active sites each year. The fall 2018 census documented 13 interior sites (on the peninsula)
and one shore site. Potential reasons for population fluctuations include resource availability
and dynamics, water dynamics, and the beaver monogamous mating system and dispersal of
the young. Beavers are one of the few mammal species that exhibits long-term (multiple
mating seasons) monogamy (it can be genetic and social) and the family group lives in a
defended territory. This behavior limits the number of beavers in a specific area and
depending on density alters the dispersal patterns of maturing young.
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Since a reliable record of site occupation exists it is possible to document use patterns
of specific wetland sites on the peninsula. There are thirty-nine potential interior occupation
areas (ponds, partial and complete drainages) that are surveyed annually and 31/39 (79.5%)
have been occupied at least once. The range of length of occupation is 2-47 years and the
mean occupation length was 23 years. Only a small percentage (10%) of sites have been
occupied longer than 40 years.
The underlying geomorphology is fundamental in determining overall beaver habitat
suitability. Coupled with this, beaver habitat requirement studies along low order streams
note the importance of watershed size, a low stream gradient and presence of hardwood
(deciduous) vegetation, especially trees. On the Prescott Peninsula a habitat quality study
from the early 1980s by Rebecca Howard (1982, thesis) and Rebecca Howard and Joe Larson
(1985, published paper) noted that these qualities along with stream width and low soil
drainage were key factors influencing occupation. This work was done near the peak phase of
the population. A more recent study (2013, thesis) by Alex Remar found that deciduous shrub
cover (especially Cornus spp.), watershed size, low stream gradient, coniferous tree over and
grass cover were most correlated with sites that have been occupied for long periods of time.
The lack of deciduous tree cover is to be expected as is an increased reliance on deciduous
shrubs. The fact that “preferred” sites later in the population phase (past peak and at a lower
carrying capacity) include an increase in coniferous trees and grass is surprising. Additionally,
Alex Remar was able to model (using an MLR model) site use and predict future site
occupancy. He found that he could predict with 60-70% accuracy specific locations to which
beavers would move.
What is the take home message? Predictions of beaver population dynamics based
short-term studies can overestimate the carrying capacity of an area. Factors that influence
beaver population growth and habitat use are not simply the availability of resources, but the
monogamous mating system and territorial behavior by the family members. Additionally,
habitat quality and changes that occur over long-term occupancy by beavers are important to
consider. What defines “quality” habitat at any given point in time must take into account
how beavers influence the habitat. Finally, as a foundation to making sound management
decisions it is vital to consider how non-managed populations function.
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ROE DEER AS A BIOINDICATOR: IMPACT OF GEOTHERMAL PLANT ACTIVITY
ON THE ELEMENT CONTENT IN LIVER AND BONE TISSUES
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

The European roe deer (Capreolus capreolus) is one of the most abundant ungulates in
Europe. Many studies have investigated its distribution, behaviour and ecology, but few have
focused on its role as bioindicator for pollutants. The geographical distribution zones of the
wild ungulate are subject to different degrees of anthropogenic activity, and these activities
could have effects on the wild trophic chains. The presence of geothermal power plants can
induce the certain accumulation of potentially polluting elements.
Therefore, we collected roe deer samples from study areas of Tuscany (Italy), where
geothermal power plants are present. The total number of animals included in this study was
24 (16 males; 8 females), culled during two hunting seasons (2017-2018). They were divided
according to whether their home-range included areas far from geothermal power plants
(Control group, n=12) or areas close to geothermal power plants (Experimental group, n=12).
Firstly, were observed differences in body morphology between groups. Then, to study the
profile of the elements contained in the tissues, we used samples from the liver, divided
animals by group (sex pooled). We also have extracted bone samples from antlers, which have
recently been identified as possible tools for the fitness of deer. Therefore, a first step was to
study the external morphology of the antlers; then were obtained a full-transversal section
and cortical bone samples from two sampling position along the main beam, to study the bone
mineralization during growth process (Figure 1).
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Figure 1
Later, the cortical bone thickness and area, bone density, ash content, mineral profile
and bone mechanical properties were studied. Results showed that males of the experimental
group had significantly lower values for weight, chest circumference, and marginally the
length of the hind leg. Their antlers morphometry reflected this tendency, but only the antler
perimeter reached a significantly difference. Observing the differences between the twosampling position of the antlers, the lower mechanical antlers properties were observed in
the experimental group, a factor that could be due to incomplete mineralization of the bone.
From the study of the elements present in the bone tissue it emerged that, even if the samples
of the control group started in a deficit situation, during antlers’ growth, they reach more
easily the bone mineralization in last phases, when the animal is subjected to a greater
physiological stress. The liver analyses allowed us to confirm, comparing results to other
scientific studies, the presence of an accumulation of potentially polluting elements in roe
deer near energy plants. In this preliminary study, promising results have been obtained to
consider the roe deer as bioindicator in areas with anthropogenic activity.
Keywords: deer, pollution, mineral, geothermal plant, bioindicator
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THE SPEED AND SPATIAL PROCESS OF THE DECLINE OF BROWN HARE IN
HUNGARY
Sándor CSÁNYI*, Gergely SCHALLY and Mihály MÁRTON
Institute for Wildlife Conservation, Faculty of Agricultural and Environmental Sciences, Szent István
University, H-2100 Gödöllő, Páter Street 1, Hungary
*Presenter: Sándor Csányi s.csanyi@gmail.com
Presentation type: Oral/ Poster
7.SS.1. Estimating wildlife populations: methodology issues

Brown hare was the most important small game until the last decades in Hungary.
According to the hunting statistics before WW2, the annual harvest ranged between 0.9-1.1
million hares. Hares were typically shot, but live capture and the export of live animals was
also an essential form of use. For the brown hare population and the harvest (shot and live
capture hares), a continuous data set is available since 1960 for the 19 counties and the whole
country. These data provide a basis to evaluate the changes in the spring population, the
harvests (speed of decline) as well as the changes in the spatial distribution indexed by the
county data. The following conclusions can be drawn:
• The decline in the reported spring population is correlated with hare harvest rates.
There is a strong correlation between the reported spring population and the harvest of the
next season (r2 = 0.8857; n = 58) and the previous year harvest and the next reported
population numbers (r2 = 0.8289; n = 58). The later may indicate that hunter reports are
influenced by (or based on) the success of the previous hunting season.
• The speed of the decline was very stable. Between 1960 – 2017 the reported
population declined by 1.9% per year (N(t) = 1,185,288 * e–0.019*t) and the harvest declined by
2.7% per year (N(t) = 410,250 * e –0.0269*t).
• The decline of the hare populations showed spatial differences and resulted in the
disappearance of hares from large areas. In these counties, hare harvest decreased to 2.2 –
9.9% of the 1965 values. In the open, agricultural counties, the decreases ranged from 11.5%
to 75.6%.
• As a consequence of the distribution changes, only 7.9% of the overall harvest is taken
in the forested and hilly counties of Hungary (30.2% → 7.9%).
Brown hare populations in Hungary decrease at a steady speed, and the process does
not seem to change. These patterns of spatial change can be attributed to the increasing area
of forests, and the rising big game populations, especially wild boar, and insufficient interest
in hare management on the big game areas. From the finer scale analyses, the increase in wild
boar populations could be an essential factor of the decline in hare populations acting in
concert with the changes in agricultural landscapes.
The work is supported by the EFOP-3.6.3-VEKOP-16-2017-00008 project. The project is
co-financed by the European Union and the European Social Fund.
Keywords: brown hare, Lepus europaeus, population decline, population dynamics,
Hungary
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LONG-TERM WILDLIFE MANAGEMENT DATABASES AS THE BASIS OF ADAPTIVE
WILDLIFE MANAGEMENT
Sándor CSÁNYI*, Mihály MÁRTON and Gergely SCHALLY
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University, H-2100 Gödöllő, Páter Street 1., Hungary
*Presenter: Sándor CSÁNYI s.csanyi@gmail.com
Presentation type: Oral
2W: Adaptive management of Wildlife Species

Conservation and sustainable management of wildlife populations require adequate
legislation, law enforcement, and a system of evidence-based planning and decision making.
A monitoring system of population dynamics/trends, vital statistics, and harvests should be
set up to follow up on the changes in wildlife populations, especially the changes induced by
hunting or other forms of use.
One of the oldest forms of monitoring is game management statistics and long-time
records of game management statistics. This kind of data is typically focused on the results of
hunting, the capture of the game, or data for trophy scoring. In Hungary, the collection of
game management statistics started in the late 19th century, and the continuous series of
data are available since 1960 for the whole country and the 19 counties.
To collect and process the reports of the game management units (GMU), the Hungarian
government established the National Game Management Database (NGMD) in 1994. Since
that time, we store the data in a relational database containing the spring population reports,
annual harvest reports, and the trophy scoring data for the five big game species. The
database also includes the digital map of the GMUs and various kinds of GIS analyses can be
run to study the effect of different environmental factors. The most important uses of the
NGMD are as follows: the publication of the annual game management statistics, contribution
to the analyses and modelling of management activities (e.g., development of harvesting
quotas, risk analysis of ASP, development of management plans for various levels). This longterm database is a unique opportunity to analyse and understand wildlife - environment
interactions in many contexts, depending on the availability of another GIS databases (e.g.,
land use, road systems, habitat characteristics). This information, combined with other
sources at various levels (management units, management regions, landscapes, country) is
the basis for adaptive management at the given scales and contexts.
Many European countries collect more or less similar data and several of them for over
decades. Unfortunately, these databases are not connected and collected in any way;
consequently, higher level analyses are sporadic and typically depend on personal
connections or goodwill. Key players, like the international hunting NGOs, should have been
recognised the importance of these databases in depicting the values of field sports, and the
contribution of wildlife management to the societies or rural economies. It is also disturbing
that many users utilise data published on the internet as open access resources, use them
without the knowledge of the data (and the background) resulting in inconsistent results,
insensible conclusions, and incompetent management proposals.
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Although there were and are some projects to develop any European wildlife
management databases (e.g., Artemis, Enetwild) the data is collected on selective bases, the
sources or limited and any results seem to be distant future. Working models and real
practices are available, and it would have been time to use them.
Keywords: Hungarian game management database, Hungary, monitoring, game
harvest, adaptive management

ANALYSIS OF INDIVIDUAL AND ENVIRONMENTAL SOURCES OF VARIABILITY
IN FAECAL NUTRIENTS IN RED DEER
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Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

Within the annual reproductive cycle, animals face seasonal variations in nutritional
demands. They developed a wide range of ecological adaptations to cope with those changes
(e.g. hibernation, gut modification, etc.). Feeding ecology differs among species but also in
the intraspecific lite. Different body size and sex are among many factors determining animals’
requirements for food and represent a possible source of variation. Cervids represent a very
attractive group for this kind of research because of pronounced differences in nutritional
needs among sex and age classes. Nutritional demands in red deer hinds are determined by
gestation and lactation, while for stags the greatest nutritional demand is driven by the antler
growth. In order to maintain those processes, animals have to adapt their diets, which usually
means the increasing quality or food intake. In both cases, studying the adaptations of animals
to such variable nutritional requirements and food availability is a topic of interest, and,
therefore, seems worthy for study using new techniques. We applied NIR spectroscopy for
analysing N, NDF, and ADF in faeces, food and pellets. Measurements were repeated in
February, May, July and September in order to encompass all energy-requiring stages of hinds
and stags. Some animals were assigned to irrigated pasture with a basal diet similar to those
in the wild. Trial, Age/Age-class, Reproductive Status, Pasture, Body Mass, and Body Condition
Score entered the models as fixed factors; fP, fNDF and fADF were the targets of the models.
Corrected Akaike’s Information Criterion (AICc) was to select between one of three models:
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full initial model without interactions, solved initial model, and solved model including
thirteen previously selected interactions.
Important sources of variability in faecal nutrients for hinds, stags and young were
Reproduction, Pasture, Age/Age-class, Weight, and Trial. Our results show that even when
provided with the same food the coefficients of variation (c.v.) of thirteen faecal nutrients and
certain groups had relatively high values. Variability was much lower in juveniles than in adults
(7.3% vs. 12.8% on average), and much higher in February (15.4%) than in the other trials
(9.6%, 9.7%, and 9.2% for May, July and September respectively). On the other hand, fN in
hinds and fADF in hinds and stags even exceeded a 20% c.v during February. The faecal
nutrient values recorded and the coefficients (β) obtained in the models for the significant
variables, showed that the relative influence on some factors like pregnancy is low (around
4%), but individual characteristics like age and weight may induce a variability up to 18%.
Environmental factors like the presence or absence of pasture induce a variability around 13%,
while the season induces an average variability around 17% (up to 21% in certain situations).
Given such variability in faecal nutrients even under stable captive situation and
consider the unstable and continuously changing conditions in wild, the variability of faecal
nutrients is expected to be much higher. Therefore, we strongly recommend the preliminary
research with captive animals should be conducted. This knowledge must later on be useful
for better understanding nutritional patterns of free-ranging animals, herbivore-ecosystem
function and improvement of their management.
Keywords: NIRS, nutritional demands, nitrogen, fibre, captivity, Cervus elaphus.

THE EFFECT OF BEAVER DAM ON NUTRIENTS AND METHYL MERCURY
CONCENTRATIONS IN IMPOUNDED WATER BODIES
Dovilė ČIULDIENĖ*, Olgirda BELOVA, Kęstutis ARMOLAITIS and Egidijus VIGRICAS
Institute of Forestry, Lithuanian Research Centre for Agriculture and Forestry, Liepų 1, LT-53101
Girionys, Kaunas district, Lithuania
*Presenter: Dovilė Čiuldienė d.ciuldiene@gmail.com
Presentation type: Oral
1.S. Wildlife – human conflicts and its mitigation

The European beaver (Castor fiber L.) is reintroduced animal species which has been
extinct in XX century in Baltic Sea Region. At present beaver is widespread in Europe.
Lithuania, especially North West and South East parts, faces challenges in managing beaver
population.
European beaver is well known as an ecosystem engineers who have tremendous impact
on landscape structure, biodiversity as well as physical and chemical properties of water
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bodies. Beavers create dams that impound water, reduce water velocity and alter morphology
of rivers or melioration ditches. Soil organic and mineral particles (bottom sediments) usually
accumulate in bottom of impounded water bodies. The bottom sediments can be rich in
nutrients and at the same time can contain hazardous substances as methyl mercury. MeHg
is taken up by phytoplankton mainly through passive diffusion and then accumulates in
aquatic animals.
The aim of study is to explore the impacts of the Eurasian beaver on sediment, nutrient
storage and methyl mercury formation within drainage ditches.
Study sites
This study was performed in the North-Western part of Lithuania in 2016-2017 years in
three study sites: beaver impounded natural forest stream, regulated forest stream and in
drainage ditch (Figure 1).

Figure 1. Studied beaver sites in Lithuania
Methods
Water samples were collected up- and downstream of studied beaver dams in August
of 2016 and 2017. In the water and sediment samples, we have determined pH (EN ISO
10523:2012), dissolved organic carbon (DOC) (ISO 8245:1999), the total nitrogen (TN) (LAND
59:2003), total phosphorus (TP), the mercury (Hg) (EN ISO 12846:2012) and methyl mercury
(MeHg) (species-specific isotope dilution followed by mass spectrometry).
Results
Obtained results indicated that beaver dam can act as trickle filter reducing excess of
nutrient (predominantly, organic carbon and nitrogen) transport to surface bodies. The
concentration of dissolved organic carbon (DOC) and total nitrogen (TN) were over 2 times
higher up to the beaver dam. The alteration of hydrological conditions had an effect on
accumulation of organic and soil particles on the bottom sediment layer in impounded
drainage ditches. More than 500 kg of bottom annually was accumulated in beaver pond up
to the beaver dam. The bottom sediments are rich in nutrients and the concentrations of
organic carbon (OC), TN and TP were 2-6-fold higher in upstream than in downstream.
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However, simultaneously, neurotoxic MeHg formatted in beaver dams. Therefore, the high
risk was revealed as MeHg will enter connected surface water bodies and can negatively affect
aquatic living beings.
Keywords: beaver, sediment, ditches, water, nutrients, toxic substances

WHAT DOES THE ROE DEER (CAPREOLUS CAPREOLUS) WEIGH? - FROM LEAN
TO STOUT OVER THE COURSE OF THE YEAR
Sarah-Alica DAHL* and Andreas KÖNIG
Technical University of Munich
*Presenter: Sarah-Alica Dahl dahl@wzw.tum.de
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

According to the literature, a roe deer’s weight follows relatively constant patterns over
the course of the year, which are determined by the food availability, weather conditions and
typical social behaviour in the respective month. Studies on this have often been carried out
using small sample sizes, or are based purely on observational or estimated data. In the course
of climate change and because roe deer are increasingly opening up new habitats, there may
be some temporal variation in the patterns, or differently used habitat structures also lead to
differentiated food availabilities and adaptation mechanisms. In their study in 1980, Hofmann
and Herzog established that roe deer reach their highest body weights after the autumn
fattening season, when they have eaten more in order to accumulate fat reserves for winter,
and that their weights then decrease steadily from January until they reach their lowest points
after the rutting season in August. The study did not show any weight increases in springtime
as a result of the new vegetation period. Ellenberg (1978) and Reimoser (2006) also indicated
that there was weight loss in the late winter due to a lack of vegetation. It is also assumed
that it is difficult for roe deer to accumulate enough fat for the winter in agricultural habitats
because of the lack of availability of grazing after the harvest (Hofmann & Kirsten 1982, Bauer
2007).
In two studies on the subject of roe deer diet, we collected data on fitness and
constitution before carrying out organic analyses. For this, we took samples between 2011
and 2014 from 245 roe deer in two Bavarian habitat types. From September 2017 to October
2018, a further 550 roe deer were examined, in this case in seven different Bavarian habitat
types. These sample sizes are well above those of comparable studies. No feeding was carried
out in the study habitats and the data were collected over 12 months in each case. The overall
annual averages in both project phases were very closely scattered. In Project Phase 1 the
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overall annual weight was 13.8 kg ± 2.8 and in Phase 2 it was 14 kg ± 3.2 (field dressed weight)
across all age classes. If only adult animals are considered, the lowest weight was in August,
as also found by Hofmann & Herzog. The weights then increased rapidly in autumn. In some
cases, it was possible to establish a new weight increase in February. A slight weight loss was
recorded initially in March, but this was evidently compensated for rapidly by new vegetation,
so that a clear rise in weight was apparent again by April. The differences between the habitats
were significant. The sub-adult animals thus for example gained weight much more rapidly
and were significantly heavier overall in an agricultural area in the project
Keywords: roe deer, weight, fitness.
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CONSERVATION AND MANAGEMENT OF NATIVE AND INTRODUCED
CARNIVORES
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6.S. Invasive alien species: management and attitudes

Large carnivores (> 15 kg) are in decline in many parts of the world. As they disappear,
smaller predators ('mesopredators') often replace them and populations of large herbivores
also increase. The rise of mesopredators in turn can place small prey species at risk, while
expanded herbivore populations can affect the structure and composition of plant
communities. Such cascading effects have been documented in Europe, North America and
elsewhere following the loss of large carnivores, and pose a challenge for managers charged
with maintaining functioning and diverse ecological systems. One solution to this challenge is
to identify why large carnivores are declining (e.g., conflict with people and livestock, loss of
habitat) and then find ways to restore them. Another, less efficient, solution is to manage
increased populations of mesopredators and large herbivores separately. In Australia, the
problem of large carnivore loss is writ large: active suppression of the dingo (Canis dingo) by
livestock producers releases populations of two species of invasive mesopredator—the red
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fox (Vulpes vulpes) and feral cat (Felis catus)—as well as populations of large herbivores, both
native (kangaroos) and introduced (deer, pigs, goats). The mesopredators have contributed
to the extinction of at least 20 species of native Australian mammals, including smaller
marsupial predators, and increased herbivore populations have damaged extensive areas of
native vegetation. Here, I describe the cascades that follow the loss of the dingo, potential
solutions, and discuss lessons that can be learned.
Dingo populations are suppressed by fencing, poison baiting and other methods over
large areas of Australia, especially in the south-east, to allow livestock—largely sheep—to be
grazed. Dingo suppression allows populations of large herbivores to increase, and these are
managed by culling and harvesting: in the State of New South Wales alone, over 500,000
kangaroos are shot each year, as well as uncounted numbers of invasive alien herbivores.
Historical and current overgrazing, and episodic droughts, have simplified or removed native
vegetation and led to the degradation of soil over large areas. In the absence of dingoes,
increased populations of red foxes and feral cats deplete native fauna and also contribute to
losses of livestock via predation and transmission of pathogens and parasites. These
mesopredators are managed by poison baiting and shooting and, in high-priority conservation
areas, by exclusion fencing. The loss of many small native mammals due to fox and cat
predation has depleted important ecological processes such as seed and fungal spore
dispersal and biopedturbation (turnover of topsoil), contributing further to land degradation.
The annual costs of controlling dingoes and the consequences of their control run to
~Aust$400–800 million (US$280–560 million), not including conservation costs for native
species or ongoing damage to the land.
Multiple benefits might accrue if dingo populations were not suppressed: 1) the high
annual environmental and dollar costs of control would be greatly reduced, 2) farm
productivity could increase due to reduced grazing pressure from non-domestic herbivores,
and 3) there would be a net benefit for at least 16 threatened native mammals over ~2.4
million square kilometres of land owing to dingo suppression of introduced mesopredators.
But, of course, dingoes are controlled due to their attacks on livestock: how could they
be integrated into the broader landscape with support from all stakeholders? Meta-analysis
of the effectiveness of different methods of reducing carnivore – livestock conflict shows that
use of guardian animals in paddocks, along with other deterrents, allows carnivores to coexist
with livestock in many parts of the world, and is often more effective than the culling
strategies that are emphasised in Australia. Five principles appear most likely to facilitate the
conservation of large carnivores in multi-use conservation and production landscapes: 1)
incorporate cultural values of the main participants, 2) ensure that management is relevant
to local conditions, 3) ensure that financial returns on management can be assessed, 4)
monitor management interventions to ensure conservation and production expectations are
met, and 5) adaptively modify control measures if these expectations fall short.
Keywords: Australia, carnivores, dingo, feral cat, invasive, management, red fox
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MOTIVATIONS AND BARRIERS TO PARTICIPATION IN A HUNTER-SPECIFIC
CITIZEN SCIENCE PROJECT
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Presentation type: Oral
3.SS.1. Waterfowl Harvest Management

Citizen science can be a powerful tool for collecting data in situations that would be
costly or time-consuming for traditional research methods. We used a citizen science
approach to gather information from UK hunters’ bags of ducks, geese and waders, which can
provide important data on the demographics of the populations the hunters are harvesting
from. Ultimately this data can help to inform adaptive management decisions that could
shape the future framework for the hunting of waterbirds in Europe. In order to improve
levels of participation, and to secure long-term commitment to this citizen science project,
we surveyed participants and non-participants to find out what motivations and barriers were
related to participation.
Hunters reported that their reasons for participating were mainly due to intrinsic
motivation factors such as “it’s the right thing to do”. Yet, when asked if current participants
and non-participants would take part in the future, the main motivations were extrinsic, such
as “to prevent restrictions to my sport”. Barriers did not have a significant effect on
participation, but the main barriers reported were due to space or financial restraints linked
to storing and posting large volumes of wings. The implications of these apparently conflicting
motivations for past and future participation will be discussed, as will the next steps in the
project to help us overcome the cited barriers.
Keywords: citizen science, wing surveys, hunter motivation
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VEGETATION HEIGHTS AND WATER LEVELS: WHAT DO NEED BREEDING
WATERBIRDS?
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7.S. Wildlife habitat management and behavioural ecology

Purpose/Objective
The Marais breton (Vendée, France) hosts an exceptional diversity of breeding
waterbirds (especially waders and ducks), with most of the national breeding pairs for some
species as Anas clypeata (1 600 pairs, 80 % of the national total), Tringa totanus (800, 75 %)
and Limosa l. limosa (110, 65 %). This diversity can probably be explained by the wetlands
surface (about 32 000 ha) (1,2) but it cannot explain this richness. The vegetation heights or
the water levels (3,4) are also essential factors for successful reproduction. For these reasons,
we hypothesize that the heterogeneity both of vegetation heights and water levels, has an
impact on the installation of nesting waterbirds and therefore on the diversity and abundance
of these species.
Material and methods
We carried out a four years study (2015-2018) on the main waterbirds breeding season.
Eighteen sites between 3 to 4 hectares were selected in the Marais breton. In the begin of
March 2015, each site was divided into four types of environments (grasslands, ponds, islets,
ditches). Follow-ups on the presence of breeding waterbirds were carried out by fortnights
between March and July. At the time of the breeding pairs’ installation, we made an estimate
of the vegetation heights and of the water levels by percentages of cover for the grasslands
and ponds. An index of heterogeneity could thus be calculated for these two categories
(equation 1). After data analysis, this study focused on the installation condition of two
species of breeding waterbirds: The Northern shoveler Anas clypeata and the Redshank
Tringa totanus.
Equation 1: Heterogeneity vegetation/water index (IHV/IHW); where m = mean; x = value of
percentage of cover

Results
During these four years of study, 72 breeding pairs of Northern shoveler and 34
breeding pairs of Redshank were detected. Northern shoveler seems to prefer habitats
characterized by significant water levels (more than 15 cm in water on two-thirds of the entity)
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and a lack of vegetation on half. Favouring these deep and vegetation-free environments
could be explained by the food resources sought by this species. The Redshank has a clear
preference for dry or with low water levels (> 5cm) habitats and with a very heterogeneous
vegetation. However, it also appreciates areas with no vegetation, probably used as feeding
areas.
Conclusion
The conditions in terms of water level and vegetation heights at breeding sites differs
according to species. Therefore, the sites with the highest indices of heterogeneity are those
with the highest number of waterbirds. This heterogeneity is obtained according to the
variation of the management methods both in time and space (water conservation, extensive
grazing, mowing, etc.). Although these parameters are important for the breeding pair
installation, other factors are essential such as food resources, distance to the frame, etc.
Keywords: breeding, breeding pairs, vegetation heights, water levels, waterbirds,
heterogeneity
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WILDLIFE, VECTOR, PATHOGENS AND GLOBAL CHANGES: A NICE POKER FOR
THE ONE HEALTH APPROACH
Ezio FERROGLIO
University of Turin, Department of Veterinary Sciences
*Presenter: Ezio Ferroglio ezio.ferroglio@unito.it

Presentation type: Plenary
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

The one health approach is no more a topic limited to the public health professional
world but has become a “fashion issue” claimed in every discussion about wildlife animals and
wildlife diseases. This increased interest is largely due to recent epidemics (i.e. SARS, Avian
Flu, Ebola) that have shown the risk of pathogen transmission from wild species to humans.
In a “Global Wold” the risk of spill over from free ranging animals to humans as well as the
following spread within human populations is greatly increased. Apart from these well-known
cases there are however many other examples that stress the role of wildlife in public health
and Interestingly many regard vector borne pathogens (VBD). In fact vectors distribution and
abundance are greatly changed in the last decades due to several factors such as climatic
changes that favour the colonisation of some vectors in new areas, the increase in abundance
of some opportunistic animal species that can act as reservoir, environmental changes that
allow some animals species to increase as well as areas best suited for vector survival. Many,
if not all, of the above factors are linked with changes in human activities that have led to
these new scenarios and represent per se another important factor that can increase the
exposure of human to VBD.
Leishmaniasis, due to Leishmania infantum and transmitted by sand flies of the genus
Phlebotomus, is one of the best examples of these new scenarios not only for the spread of
the parasite, but also because it is very poorly known even among professionals of public
health and wildlife management.
Endemic in coastal areas of the Mediterranean basin Africa Leishmaniasis has, since the
’90, spread also to continental areas, with the dog considered as the main reservoir. Even if
the involvement of wild animals in the Leishmania epidemiology has been suggested many
times in the last decades, it is usually believed that the presence of L. infantum infection in
wildlife is mainly due to a spill over form domestic reservoir and researches are moreover
focused, considering the dog as main reservoir, on wild carnivores. However, the increase of
human cases in the surroundings of Madrid at the end of the last decade induces researchers
to evaluate also other species and discover that Lagomorph can be a competent L. infantum
reservoir and are the source of the epidemic foci that interest more than 1200 human cases
in less than 10 years. Actually, studies carried out in many European countries have
demonstrated high infect prevalence in wild rabbit hares and even in introduced cottontail
rabbit with the presence of L. infantum strain similar to the ones found in domestic dogs as
well as in human cases. The Madrid examples stress the importance of environmental changes
that have allowed a high density of hares and rabbit in the park surrounding the building as
well as the change in vector density. Moreover, this example highlights the need of a lateral
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thinking as we are focused on dogs and, as a “consequence”, wild carnivores as reservoir of
the parasite and we do not search for alternative species even if small rodents are reservoir
of many Leishmania species. Nowadays we have the possibility to control Leishmaniasis in
dogs as the use of topical pyrethroids for the prophylaxis has been shown to significantly
reduce the risk of infection also in human, as this treatment reduces the number of viable
infected sand flies, and two vaccine are now available for dogs. However, the possibility to
better control Leishmania infection in domestic reservoir does not influence the risk
represented by wild reservoir, such as lagomorph, rodents or wild carnivores.
Even if ticks and tick-borne pathogens (TBD) are a well-known example of health risk
related to wild animals, some emerging zoonosis transmitted by ticks are still poorly known.
Babesia spp., with its zoonotic species, seems to be one of such neglected TBD, even if in some
areas Babesia zoonotic species, such as Babesia venatorum, infect a quarter of the ticks
collected in the environment.
Human activities have brought not only to climatic changes, but, moreover, to
environmental changes with the consequent’s changes in the wild species number and wildlife
abundance. These variations have increased the pattern of vector borne pathogen, both
adding new vector in new areas and increasing in vectors abundance in traditionally endemic
areas. Such variations must be more deeply analysed, but moreover, being the result of direct
or indirect human activities, there is the need of a truly holistic approach that considers the
wildlife, the vector and the pathogen, but also human activities that impact on the “glocal”
changes. We need to consider that our management option for the environment has an
impact on wildlife and vector and that these links must be evaluated in management plan.
Policy makers need the help of both hard sciences and soft sciences to imagine environment’s
management option that really “mitigate” the risk of spill back to human health. Wildlife,
pathogens, vectors and environment could be a good playground for training, and
policy/decision makers must, to really preserve humankind and the environment, develop a
multidisciplinary
approach
in
order
to
mitigate
the
risk
at
the
environment/wildlife/pathogen/human interface.
Keywords: Wildlife, vector, pathogens, zoonoses, Leishmania, tick borne diseases,
Babesia
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USE OF THE BLACK CONTINUUM BY THE RED DEER
Claude FISCHER* and Jessica RANZONI
University of Applied Sciences of Western Switzerland
*Presenter: Claude Fisher claude.fischer@hesge.ch
Presentation type: Oral, Poster
7.SS.2. Wildlife corridors and connectivity

The importance of connecting habitats is a wildlife-management issue getting increasing
interest. Ecological networks are organized around a series of habitat continuums, that are
usually illustrated on maps using land-cover layers, such as forested areas (green continuum)
or water bodies (blue continuum). There is, however, one exception of a continuum without
any spatial “reality” when considering land-cover data. It is the black continuum, the areas
remaining in the dark at night, as they are not influenced by any artificial light-source.
The importance of this black continuum has been highlighted especially for bat species
and nocturnal raptors, but many other vertebrate species are also active at night, particularly
larger mammals, and might also be influenced by light pollution. Taking benefit from an
extended dataset of Red Deer GPS-location, we tried to assess if this species was sensitive to
artificial light. The first issue was, however, to assess the dark continuum and to be able to fit
it as a layer over our land-cover maps. The first step was, therefore, to develop a method
building a dark continuum model. The GPS-dataset was then used to assess if shadowy areas
were selected for by the Red Deer. In our paper, we will present the method we used to create
a dark continuum model and first results of habitat selection by the Red Deer considering
areas remaining in the dark and artificially lit areas.
Keywords: Connectivity, Fragmentation, Black Continuum, Habitat selection, Red Deer,
Cervus elaphus

EFFECTS OF CLIMATE CHANGES ON WATERBIRD POPULATIONS IN EUROPE
Anthony D. FOX
Department of Bioscience, Aarhus University, Kalø, Grenåvej 14, DK-8410 Rønde, Denmark
Presenter: Keynote speaker, tfo@bios.au.dk
Presentation: PLENARY
3.S. Wildlife and human-induced global climate change

The consequences of current changes in climate have started to have profound effects
on migratory waterbird populations. Increasing temperatures have already begun to influence
the distance and timing of migratory episodes. This is particularly evident amongst wintering

61

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

diving ducks, which now conspicuously winter further north and east of their former
distributions as ice-free conditions in these areas become more widespread and predictable.
Dabbling ducks show tendencies to shift the edge of their wintering distributions to the north
and east, but for reasons apparently associated with their feeding specialisms, have yet to
shift their wintering distribution centres of gravity to any substantial degree. Many waterbird
species are showing signs of changes in migration phenology, further confirming the ability of
these organisms to show major plasticity to adapt in the face of climate change. We still lack
adequate models to predict the nature and extent of future climate change on population
sizes and distributions, but studies are already beginning to show that our networks of
cohesive protected areas along the flyways are already failing to protect these species and
the sites they use, as they adapt to new conditions. Such changes also threaten our ability to
monitor annual waterbird population sizes, so we urgently need to review and revise our
current range of monitoring activities to ensure they are fit for purpose under conditions of
rapid change.
There is a particular need to improve our measure of breeding success and annual
survival in combination with enhanced population surveillance, if we are to be able to
instigate and integrate effective population monitoring, modelling and adaptive management
to secure these populations for future generations.

DISEASE MANAGEMENT IN WILDLIFE POPULATIONS: WHY IS IT SO COMPLEX?
Emmanuelle GILOT-FROMONT
Université de Lyon, Université Lyon 1, UMR CNRS 5558, Villeurbanne, France ; Université de Lyon,
VetAgro Sup, Marcy-l’Etoile, France
*Presenter: Emmanuelle Gilot-Fromont emmanuelle.gilotfromont@vetagro-sup.fr
Presentation type: PLENARY
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

Infectious and parasitic diseases are a major issue for the management of wildlife, both
for their impact on population dynamics and for the risk of transmission between wild
animals, domestic species and humans. During the last decades, several factors favoured the
emergence or continuation of health issues in wildlife. These include changes in landscape,
land use and agricultural practices, and the increase of travel and commercial exchanges (Loh
et al. 2015).
Numerous ways to limit disease transmission or its consequences were proposed and
assayed. These encompass actions on the hosts, like selective or indiscriminate culling,
adapting hunting strategies, managing fecundity or spatial distribution, but also actions on
the pathogen or vector such as treatment, vaccination, disinsectization, or modifications of
the environment: sanitization, management of landscape or resources (Delahey et al. 2009).
In spite of these available tools, and of long-standing efforts in some cases, we have few
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examples of successful pathogen management in wildlife populations. Pathogens continue to
emerge, while diseases that emerged previously tend to become chronic issues. Using
examples from well-studied cases and results from modelling studies, I discuss the difficulties
inherent to the management of wildlife diseases and the possible ways to overcome them.
These first include our lack general knowledge of host-pathogen systems in wildlife.
Authorities often first propose to manage wildlife diseases using knowledge and methods
adapted from domestic species. However, even when a pathogen is well-described in
domestic species, its dynamics may differ in wildlife due to species-specific receptivity,
sensitivity and host population biology. For example, the respective roles of males and
females in disease transmission generally differ between domestic and wildlife species
(Skorping and Jensen 2004). This wildlife-specific transmission pattern is particularly apparent
for generalist pathogens that may affect several species, each having specific roles in the
transmission scheme, as exemplified by tuberculosis (Fitzgerald and Kaneene 2013).
Moreover, contrary to domestic animals whose population dynamics is controlled, complex
dynamics often emerge from the interaction between the effect of pathogens and the
functioning of host populations, communities and ecosystems.
Due to our limited knowledge of these processes, management actions may be
implemented with incomplete knowledge of their effects. Management actions and other
human interventions even add complexity in the system and entail counterintuitive or nondesired effects. In particular, numerous examples illustrate that culling may disrupt the social
and spatial organization of the population and/or stimulate density-dependent processes,
which often results in an increase disease transmission (Prentice et al. 2014). Even targeted
interventions like treatment may have counter-intuitive effect due to the complexity of hostpathogen interactions (Ezenwa and Jolles 2015), while the “do-nothing” option may be
relevant.
Beside generic information, a specific knowledge of the local situation is required to
focus actions on places or individuals that are most useful to target, while ensuring sustainable
population management. However, monitoring both abundance and health in wildlife is the
exception rather than the rule. Although health surveillance is developing, in particular to
improve food security, surveillance data are limited. They may be biased depending on the
mode of sampling of individuals through hunting or capture. Most often, these data are also
scarce thus managers have an uncertain appreciation of the local situation. The surveillance
scheme strongly determines our capacity to implement relevant actions but also to evaluate
their effect (Lambert et al. 2018).
Disease management is also bound by practical and organisational constraints. Financial
costs are hard to estimate but often heavy (Delahey et al. 2009). Depending on the species
status (e.g. hunted, strictly protected, invasive), and on the country, wildlife populations are
managed by distinct institutions and local stakeholders, each having their own interests.
Finally, attitudes and behaviour towards both wildlife and disease are important to consider,
in order to understand how measures can be implemented, especially on the long term.
Management actions may be perceived as counteracting the welfare of individuals, the
protection or normal management of species. The involvement of stakeholders may decline
with time, while the commitment of citizens can influence the decisions on sanitary
management.
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The active adaptive management scheme has been proposed to control disease in
complex systems (National Academies of Sciences 2017). This approach relies on the
development of management actions designed to allow for scientific assessment of
effectiveness, and on the principle that subsequent management decisions should be based
on the results of these experiments and should be elaborated by all institutions and
stakeholders concerned. Beyond these principles, I will argue that including health
surveillance may improve wildlife population management schemes.
Keywords: wildlife disease management, host-pathogen dynamics, surveillance,
stakeholder commitment, adaptive management
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WHAT CAN RED DEER ANTLERS FROM 1953-2012, REINDEER ANTLERS FROM
LATE PLEISTOCENE AND CHALK SEDIMENTS TELL US ABOUT OUR
ENVIRONMENT?
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Aleksandra FATTEBERT
1

Institute of Animal Reproduction and Food Research of Polish Academy of Sciences, Tuwima Str. 10,
Pl-10-748 Olsztyn, Poland
2
The National Veterinary Research Institute, Partyzantów Avenue 57, Pl-24-100 Puławy, Poland
*Presenter: Zygmunt Giżejewski z.gizejewski@pan.olsztyn.pl
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Presentation type: Oral
1.S. Wildlife – human conflicts and its mitigation

Cervid antlers accumulate environmental pollutants during species-specific growing
period because of their high demand for minerals. Sampling of naturally cast antlers is easy
and non-invasive, and because hunters also collect antlers as trophies such material is readily
available over large areas, and results of toxicological investigations can be applied to a
particular region.
In this project, we used atomic absorption spectrometry to quantify concentrations of
toxic trace elements, such as lead (Pb), cadmium (Cd), mercury (Hg), arsenic (As), and essential
trace elements like copper (Cu), zinc (Zn) and iron (Fe) in 4 samples of late Pleistocene (10,060
± 50 years BP) reindeer (Rangifer tarandus) antlers found in chalk sediments in north-east
Poland. To assess the transfer of those trace elements, we also analysed 3 samples of the
chalk sediments, where they were stored. For comparison with present concentrations, we
also analysed 285 samples of red deer (Cervus elaphus) antlers collected from the same region
between 1953 - 2012.
Mean Pb, Cd, Hg and As concentrations in ancient reindeer antlers were 1.076 mg/kg,
0.016 mg/kg, 0.016 mg/kg and 1.402 mg/kg, respectively. Lead content in both reindeer
antlers and chalk sediments were higher than in red deer antlers, but Cd and Hg levels were
similar. Cadmium content in chalk sediments (0.034 mg/kg) was higher than in reindeer
antlers, opposite to Hg content. Concentration of As was surprisingly high and varied from
0.773 mg/kg to 1.955 mg/kg in reindeer antlers. Those concentrations corresponded to the
values found in chalk sediments, where the content of Pb, Cd, Hg and As were 1.357 mg/kg,
0.034 mg/kg, 0.002 mg/kg and 22.620 mg/kg, respectively.
The levels of essential trace elements (Zn, Fe and Cu) in ancient reindeer antlers were
significantly higher than in red deer antlers, which suggests the transfer of those elements
from the chalk sediments and accumulation in antlers.
The element concentrations in modern red deer antlers were strongly connected to
anthropogenic contamination sources. Storage conditions were known and taken into
account. In case of ancient reindeer antlers stored in chalk sediments, interpretation of the
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results is more complex and hypothetical. We wanted to compare trace element levels
between modern times and time with no industrial human activity. However, volcanic volatile
emissions are an important source of trace metals to the environment. We suspect that the
high levels of As in chalk sediments and reindeer antlers could be connected with a large-scale
eruption of the Laacher volcano (Germany) circa 12,900 years ago. Toxic trace element
compounds were transferred with volcano aerosols to NE Poland, were accumulated in the
Śniardwy lake sediments, in which the reindeer antlers were found.
Our study confirms the significance of using cervid antlers as bioindicator of
environmental element pollution. However, consideration of storage conditions is essential
for the interpretation of the results. Ancient reindeer antlers deposited in chalk sediments do
not reflect the status of their habitat when they were alive, because of chemical transfer of
trace elements. Nevertheless, they still provide interesting information about the
environmental changes.
Keywords: antlers, toxic trace elements, bioindicator, pollution

LIVING IN HARMONY WITH LARGE WILDLIFE SPECIES IN FRANCE, A MAJOR
CHALLENGE FOR SOCIETY IN THE 21ST CENTURY
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*Presenter: Alain Gigounoux, alain.gigounoux@orange.fr
Presentation type: Oral
1.S. Wildlife – human conflicts and its mitigation

Throughout history, the relationship between man and large wild mammal species in
France has been characterized by a difficult co-existence: large carnivores attacking and killing
livestock but sometimes also people, deer and wild boar destroying crops, others transmitting
various diseases etc. The overriding approach to tackle these issues has always been, and to
a certain degree still is today, best illustrated by the concept of “destruction of pest species”,
laid down in legislation and being part of a widespread practice all over the country. The end
of the 20th century however brought a radical change in this attitude towards wildlife. Hunting
or killing of animals as done in the past is a solution that is less and less accepted by society.
Indeed, a majority of people now lives far removed from rural concerns for the
protection of livestock and crops. At the same time, until recently, large carnivores had
disappeared from the countryside while deer and wild boar were confined to distant forests.
The ancient aversion towards these species has progressively vanished and even sometimes
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they became symbols for a preserved or newfound wilderness. New societal aspirations have
emerged and old concepts have given way to new ones. A harmonious coexistence with wild
animals as well as a concerted sharing of land is more and more often mentioned.
In the 1970's, a new approach to nature conservation has gradually imposed itself to
safeguard an "extra-ordinary" biodiversity. It implies a strict legal status of protection,
prohibiting virtually any human intervention on the species concerned - and hunting in
particular. In France, large carnivores, as well as some other wild fauna species, benefit from
this status, so that any regulation of local overabundance or the removal of a specimen
causing serious problems requires long and complex administrative procedures. The
implementation of such regulation measures being reserved to governmental officials, the
result is a significant cost factor.
That other management approaches and solutions are possible is demonstrated
elsewhere in Europe. Without setting a strict separation between “huntable” and
“protected”, hunting can be integrated in an adaptive wildlife management policy of
conservation through sustainable use. This can contribute to increase the tolerance by rural
stakeholders towards these species, plus significantly reduces costs for the authorities and
even brings them additional income as hunters may be willing to pay for participating in such
management.
In France, the recent development of wolf populations or the proliferation of wild boars
in urban areas raises questions. What kind of management to consider for the future?
Key words: Wildlife, Regulation, Protection, Sustainable hunting, France, Public
policies

SYNTHESIS OF ARACHIDONIC ACID METABOLITES IN THE UTERUS DURING
BREEDING SEASON AND PREGNANCY IN RED DEER (Cervus elaphus L.)
Martyna GRZYB Angelika KOTLARCZYK, Rafał DUBEŁEK, Agata SZCZEPAŃSKA and Anna
KORZEKWA
Department of Biodiversity Protection, Institute of Animal Reproduction and Food Research of the
Polish Academy of Sciences, Tuwima Str.10, 10–747 Olsztyn, Poland
*Presenter: Martyna Grzyb m.grzyb@pan.olsztyn.pl
Presentation: Oral
4.S. Genetic structure and diversity of wildlife populations

The Masurian (North-East Poland) red deer (Cervus elaphus) ecotype in the 1830s
disappeared from Warmia and Mazury District. Currently, it occurs only as a transitive species,
resettled at the beginning of the 20th century from Brandenburg, Hungary, Potsdam and the
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Romnicka Forest. Wildlife population in Warmia and Mazury is currently estimated at about
25.6 thousand individuals. Deer farms have also been run since 1965 for research into the
biology of these animals. Deer have been shown to be seasonally fertile. The rut occurs in
autumn and fawns are born in early spring. Currently, research is conducted on the physiology
of male and female reproduction. An interaction between arachidonic acid metabolites:
prostaglandins (PGs) and leukotrienes (LTs) plays an essential role in preparation of
endometrium for implantation during the estrous cycle and maintenance of the pregnancy in
ruminants through regulation of vascularization and vascular permeability. Intrauterine
regulation of LTB4 (produced by LTA4H) and PGE2 (produced by PGES) production may also
regulate the luteotrophic activity. It indicates to co-operation of those two enzymes in
developmental process of the uterus in favor of pregnancy. However antagonistic activity
shows PGF2α (produced by PGFS) and LTC4 (produced by LTC4S) which are main luteolytic
agents in ruminants.
Therefore, the aim of the experiment was to determine the production of
prostaglandin synthases (PGFS, PGES) and enzymes that produce LTs: LTC4S and LTA4H within
the uterus during the estrous cycle and pregnancy in hinds.
The uterine tissues were collected post mortem from wild, pregnant hinds during
hunting season (N=12, Strzałowo Forest District, N-E Poland) and breeding, non-pregnant
hinds during the estrous cycle in September (N=11, Deer Farm in Rudzie near Gołdap, N-E
Poland). The cDNA was used for PGES, PGFS and LTA4H, LTC4S genes amplification in real–
time PCR reaction. Finally, the Ct values (indicating the level of gene expression) was analyzed
relative to GAPDH/18S RNA as a housekeeping genes. The results were statistically analyzed
in GraphPad Prism7 programme using the Mann-Whitney test.
The level of PGFS and PGES mRNA expression did not differ in uterus during the estrous
cycle and the pregnancy; however, both showed an upward trend during pregnancy (p>0.05).
On the other hand, the expression of enzymes LTC4S and LTA4H was significantly higher
during the estrous cycle than in pregnancy (p<0.05).
The results showed that LT synthesis is weakened on the contrary to PGs synthesis
during the pregnancy development in the first trimester. The study of interaction between
arachidonic acid metabolites are actually continued in the red deer reproductive tract.
The research was supported by National Science Centre, grant OPUS
2017/25/B/NZ9/02544
Keywords: Oestrous cycle, pregnancy, mRNA expression, Cervus elaphus, uterus.
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POPULATION DYNAMICS OF THE GREAT CORMORANT (PHALACROCORAX
CARBO) IN THE FISHPONDS OF HORTOBÁGY
Péter GYÜRE * and Lajos JUHÁSZ
University of Debrecen, Faculty of Agricultural and Food Sciences and Environmental Management,
Department of Nature Conservation Zoology and Game Management, Hungary
*Presenter: Péter Gyüre gyurep@agr.unideb.hu
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

The Hortobágy is the first national park in Hungary established in 1973. The landscape is
dominated by grasslands and wetlands in the deeper areas. After the river regulation works
of the Tisza river, the area was dried out in the 19th century. Several artificial fishponds were
created in the middle of the 20th century, the fishponds are giving a suitable wetland habitat
for birds. The Hortobágy has a great importance in breeding, migrating and wintering of about
350 bird species. There are several endangered and rare bird species breeding in the
fishponds, for example Spoonbill (Platalea leucorodia), Great White Egret (Egretta alba),
Glossy Ibis (Plegadis falcinellus), Pygmy Cormorant (Phalacrocorax pygmaeus), Whiskered
Tern (Chlidonias hybrius). The migrating species including the Lesser White-fronted Goose
(Anser erythropus), Red-breasted Goose (Branta ruficollis) and the fishponds are the main
resting place for more than hundred thousand Eurasian Cranes (Grus grus) in autumn
migration.
The extensive ecological fish management by the Hortobágy Fish Farm Company in the
cooperation with the Hortobágy National Park provide a favourable breeding condition for
the breeding and migrating bird species.
The population of the Great Cormorant (Phalacrocorax carbo) was very low in Hungary
before the 1980s. After this period, the breeding and migrating number increased significantly
in the wetlands of Hungary but also in most European countries. The size of the Great
Cormorant breeding population in the Hortobágy area is relatively stable but the migrating
and wintering number has increased in recent years. Due to considerable fish consumption
by cormorants, adequate protection was applied. It is essential to know, which pond units and
what categories of ponds (fish rearing, growing and fattening) are preferred by the birds.
Different bird scaring methods applied in the lakes, and there are protected bird feeder lakes
managed by the national park.
Our data was examined according to continuous population monitoring. We found out
that the population of the cormorant depends on the feeding possibilities and the fish size
composition of the ponds, and the fish consumption is different in each season
Keywords: great cormorant, population, fishpond, Hortobágy, fish farming
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AN APPROACH IN STRESS RESEARCH IN WILDLIFE SPECIES: STRESS HORMONE
LEVELS OF WILD BOARS (Sus scrofa)
Justine GÜLDENPFENNIG * and Oliver KEULING
University of Veterinary Medicine Hannover, Institute for Terrestrial and Aquatic Wildlife Research
*Presenter: Justine Güldenpfennig* justine.gueldenpfennig@tiho-hannover.de
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

Stress in general was first described as “the nonspecific response of the body to any
demand of change” (SELYE 1936). The main part in the stress reaction of an animal is the
hypothalamus-pituitary-adrenal glands axis (HPA axis), the main hormones are
glucocorticoids with cortisol as the main stress hormones in mammals. We must distinguish
in positive/acute stress and negative/chronic stress. Negative stress is chronic stress, where
the stressor occurs repeatedly and there is no time for the animal’s body to recover.
Deforestation, habitat fragmentation, climate changes, insufficient water and/or food
resources as well as human disturbances like tourism and hunting could evoke chronic stress
in wildlife. The increased stress hormone release because of chronic stress can negatively
affect health, reproduction and longevity. Also, there is said to be a relationship between
stress and disease as well as host-parasite equilibrium (HING et al. 2016).
The aim of my study is the establishment of a reliable method to measure stress in wildlife
species such as the wild boar. Measurements of stress hormones in wildlife are joint with a
few difficulties, because of the very fast increase of cortisol levels in the blood in occurrence
of a stressor like handling the animals. In 2018, GUNDLACH et al. used the steroid hormone
dehydroepiandrosterone (DHEA) and the cortisol/DHEA ratio additionally as a more explicit
depiction of the activity of the HPA axis in seals. Therefore, we also use the cortisol/DHEA
ratio as an approach in stress research in terrestrial wildlife and in this study especially wild
boars. We obtained blood samples from drive hunts in the northeast of Lower Saxony from
November – January 2018/19. After sorting, we evaluated 115 blood samples and displayed
differences in cortisol and DHEA levels, as well as the cortisol/DHEA ration between ages,
sexes, sampling months and hunting regions. Additionally, for future investigations we
recently concentrate on finding and evaluating other media to investigate stress hormone
levels such as saliva, faeces and hair, where each of them have different advantages and
drawbacks.
Keywords: Sus scrofa; wild boar; stress hormones; cortisol; DHEA
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7.S. Wildlife habitat management and behavioural ecology

Natal dispersal reflects social organization and is a way of avoiding inbreeding and
colonizing new territories. In mammals, dispersal is usually male-biased, although results in
the Lynx family are inconclusive. The Eurasian lynx (Lynx lynx) has recently recolonized
Finland, so it is very current to study dispersal as a part of this phenomenon. We studied
dispersal and social organization in Finland using telemetry (22 individuals) and genetic
methods (269 individuals) such as STRUCTURE, Spatial autocorrelation and pedigree analysis.
Dispersal takes place usually at ten months of age, and dispersal distances and route lengths
vary enormously for both sexes. Genetic methods revealed female clustering based on
relatedness, advocating philopatry for a great proportion of female offspring. Although
dispersal was male-biased, structuring in males was also found, which may be due to a spatial
gradient level in the study area and/or recent re-colonizing history. The movement
characteristics and social organization of lynx in Finland will be discussed with the population
history and lynx hunting in mind.
Keywords: Lynx lynx, social organization, dispersal, spatial, recolonization.
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Figure 1. Daily nest survival rate of permanent lake shore nests (solid line) and pond (seasonal,
beaver and man-made ponds) shore nests (dotted line) at forested Evo (grey) and agricultural
Maaninka (black) landscapes.
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7.SS.1. Estimating wildlife populations: methodology issues

The Cervidae harvest management in Belarus is based on censuses, most used of them
for decades have been Winter Routing Census (WRC). Over the years their reliability has
caused many doubts. We analysed the abundance estimates data of two species of Cervidae
- the elk (Alces alces) and the roe deer (Capreolus capreolus) for 2016 in comparison with 2015
through a so-called “useful productivity” indicator in 200 out of 295 users of the hunting
grounds of Belarus. We used the ideas of A. Leopold (1933): (1) Productivity may be defined
as the rate at which mature breeding stock produces other mature stock, or mature
removable crop. (2) It is a better yardstick for measuring the condition of huntable game
populations, which may not increase but which may nevertheless be highly productive in the
form of hunting removals; (3) In game we may measure productivity by comparing the census
and the kill-ratio with that of the most productive similar range (normal productivity).
To calculate the productivity was used the formula: where P – productivity indicator; Sn
– number of animals in a given year; Sn-1 – number of animals in a previous year. The results
were evaluated by comparing the results obtained with the “normal” potential productivity
of model populations of each species. It was assumed for elk ranging from 10 to 30%, and for
roe deer from 10 to 40%.
All values greater or less than these intervals were deemed doubtful or unreliable.
Therefore, for elk, only 39% of users had productivity ranging from 10 to 30%, 15% had
productivity from 40 to 60% (unreliable), 7% - from 60 to 100% and 6% more than 100%
(impossible) and 10% of the populations had negative productivity below 0% (which is also
unlikely). For roe deer, only 49% of the populations had productivity ranging from 10 to 40%;
17, 5% - from 40 to 60%; 6% - from 60 to 100% and 10% more than 100%; 11% of the
populations had negative productivity below 0 %.
The reasons for such results are most likely to be (1) the census methods are unreliable
(2) formally, if the users of the hunting grounds met all the requirements of the census
methodology, any result is considered correct and harvest planning is conducted from the
resulting figure regardless of the numbers of the previous year. We also analysed the theory
underlying WRC method and concluded that the contradictions of this method are
insurmountable and cannot be corrected by improving the methodology.
Based on this, we concluded that neither the improvement of the accounting methods,
nor the existing practice of applying the results of these censuses can solve the problems that
arise in managing and determining the harvest of Cervidae resources.
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At present, we have been working on developing a system that will allow a transition
from existing model to management and harvest planning of Cervidae based on an adaptive
assessment of the dynamics of harvest, especially of fawns, and population productivity
Keywords: Cervidae harvest management, winter routing census, population
productivity

THE RACCOON DOG NYCTEREUTES PROCYONOIDES - AN INVASIVE SPECIES AS
A HOST FOR TRICHINELLA SPP
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Presentation type: Oral
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

The raccoon dog is an alien invasive species that has established a solid population in
Finland. The species is hunted intensively and the average annual hunting bag during 20132017 was 171,000 raccoon dogs. Trichinella spp. are zoonotic intramuscular parasites of
carnivorous and scavenging animals. Sylvatic cycle of the parasite includes wild carnivores and
raptors while in domestic cycle, key species are pigs and rats. Human infections originate from
consumption of infected meat from a variety of species including domestic pig, wild boar,
horse or more exotic species like walrus. Omnivorous raccoon dogs are known to host all four
European Trichinella species. Experimentally, raccoon dogs have been shown to tolerate
Trichinella infection well. We studied Trichinella infections in raccoon dogs in the wild using
animals collected for national wildlife disease surveillance (N= 1009). Animals were sampled
in 2011-2018 during autumn months (August-December). Muscle samples were analysed by
artificial digestion (stomacher) method to isolate Trichinella larvae. Animals were weighed,
sex and age class (adult or juvenile < 1 year) were checked, and intestinal and omental fat
were weighed as proxy for fat reserves. Trichinella spp. were found to be prevalent parasites
in the raccoon dog, the overall prevalence being 26%. However, the prevalence was notably
higher in adults (65%) than in juveniles (16%). The prevalence in juveniles rose during autumn
from 6.8% in September to 35% in December. There was no difference in prevalence between
sexes. High intensities of infection (larvae per gram of muscle, lpg) were recorded: a third
(33%) of the infected animals had over 100 lpg, median among infected being 62 lpg. Fat
reserves increased in the juveniles during the autumn and despite of starting from a much
lower level, the juveniles had reached the same level as the adults by December. The mean
body weight of adults was highest in November in females (8 kg), but in males already in
October (8.5 kg) while in juvenile males it was found in November (7.2 kg) and in juvenile
females in December (6.9 kg). Trichinella infection had no discernible effect on body weight
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or fat reserves. The results support the notion of raccoon dog’s key role in the sylvatic cycle
of Trichinella spp. in Finland. The species is abundant and harbours commonly high larval
burdens. Trichinella infection did not seem to affect body condition negatively. Young animals
acquire infections as they grow and in older age classes, most individuals are infected. The
continuing invasion of the raccoon dog towards Western Europe may facilitate the invasion
of Trichinella spp. as well
Keywords: raccoon dog, Nyctereutes procyonoides, Trichinella, zoonotic parasite, body
weight, fat reserves
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1.S. Wildlife – human conflicts and its mitigation

Purpose
The role of our study was to determine the placement of red foxes’ (Vulpes vulpes)
breeding sites (especially dens) in the area of Warsaw and define the influence of cover
around breeding sites on their location and usage.
Material and methods
The biology and ecology of red foxes in Warsaw has been investigated since 2015, and
it concentrates especially on breeding biology. Searches of red foxes’ breeding dens were
conducted in green spaces of the city – forests, parks, riversides, open spaces, nature reserves,
railway grounds and old fortifications. Information about breeding sites in other places was
obtained from city dwellers and from employees of Municipal Forests of Warsaw. The located
den was saved in GPS device and it was described (number of entrances, used or abandoned,
distance from forest edge etc.). Cover around den sites was determined by special
chessboard-like square-table, consisting of 10 squares with side of 20 cm. To do the research
the presence of two people was necessary – an observer and an anchorperson. The
anchorperson presented table in four different distances from the den (5, 10, 20 and 25
meters) in the four world directions. The observer wrote down the number of visible squares
during each measurement. After the measurement, the average number of visible squares
per den was counted. The average number of visible squares for dens used by foxes and for
abandoned ones was then compared by U Mann-Whitney test.
Results
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During years 2017-2019 there were 171 breeding dens located in the area of Warsaw
and probably about 91% of them were made by foxes. 69% of the dens were located in the
forest area, 15% in the fortifications area and 6% in parks. The remaining dens (10% in total)
were located in areas like railways, riversides, open spaces and built-up areas. The average
number of dens’ entrances was 1.8. Cover assessment was conducted for 54 dens (21 active
and 33 non-active). The average number of visible squares for abandoned dens was 4.5 (±2.1)
and for used ones was 4.1 (±1.9). The difference between them was not statistically significant
(U=292.50; p=0.3425).
Conclusion
The breeding dens were located most often in in green spaces. However, it could have
been because they were easier to find there than in built-up areas. Lack of significant
differences between used and abandoned dens suggests that cover did not influence dens’
usage by foxes or influenced it only a little. The impact of other factors is still being analysed.
Keywords: urban foxes, cover assessment, breeding biology
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1.S. Wildlife – human conflicts and its mitigation

Only a few years ago railway ecology started to be treated as a separate part of road
ecology. One of the main topics in road and railway ecology is ungulate-vehicle collisions on
roads and railways, but there is a lack of empirical comparison between them. The aim of our
research was to compare data on vehicle collisions on roads and railways in Poland with 4
species of ungulates, namely roe deer (Capreolus capreolus), red deer (Cervus elaphus),
moose (Alces alces) and wild boar (Sus scrofa). Data were obtained from Polish Railway
Company (PKP PLK S.A.) from 2012-2015, and from General Directorate for National Roads
and Motorways (GDDKiA) from 2014-2017. For roads and railways most collisions involved
roe deer (roads: 12,714, railways: 1,912), then wild boar (roads: 3841, railways: 1046), red
deer (roads: 625, railways: 514) and moose (roads: 436, railways: 171).
The results showed that most ungulate-vehicle collisions on roads happened in spring
(moose: 32%, red deer: 35%, roe deer: 41%), only wild boar-vehicle collisions occurred mostly
in autumn (40%). The lowest number of ungulate-vehicle collisions on roads were recorded in
Winter (moose: 16%, red deer: 13%, roe deer: 16%) and in Summer in the case of wild boar
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(19%). The results for collisions recorded on railway were almost the opposite of that. For all
ungulate species the highest number of collisions with trains were recorded in Autumn
(moose: 41%, red deer: 36%, roe deer: 33%, wild boar: 42%), for red deer and roe deer other
picks were observed in winter (36% and 33%, respectively). The lowest number of ungulatetrain collisions were noticed in summer (red deer: 11%, roe deer: 12%, wild boar: 11%), only
moose-train collisions happened rarely in Spring (13%).
Our research showed that there are differences in temporal patterns of ungulatevehicle collisions on roads and railways. Only for wild boar the temporal pattern of mortality
on roads and railways were similar, what suggest that the animal behaviour was the most
important factor affecting the occurrence of collisions. For moose, red deer and roe deer
temporal patterns of mortality on roads and railways stand in opposite to each other. It may
suggest that besides animal behaviour the collisions occurrence is affected by other factors,
connected with infrastructure or environment. Summarizing, railway ecology differs than road
ecology so more research on railway ecology is needed.
Keywords: road ecology, railway ecology, wildlife-train collisions, animal-vehicle
collisions, ungulate

CONFRONTING DYNAMICS AND UNCERTAINTY IN MANAGING WATERFOWL
HARVESTS
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Presentation type: PLENARY
4.S. Waterfowl Harvest Management

The effectiveness of conservation efforts ultimately depends on the recognition that
decision making, and the systems that it is designed to affect, are inherently dynamic and
characterized by multiple sources of uncertainty. To cope with these challenges, conservation
planners are increasingly turning to the tools of decision analysis, especially dynamic
optimization methods. We provide a general framework for optimal, dynamic conservation
and then explore its capacity for coping with various sources and degrees of uncertainty. In
broadest terms, the dynamic optimization problem in conservation is choosing among a set
of decision options at periodic intervals to maximize some conservation objective over the
planning horizon. Planners must account for immediate objective returns, as well as the effect
of current decisions on future resource conditions and, thus, on future decisions. Undermining
the effectiveness of such a planning process are uncertainties concerning extant resource
conditions (partial observability), the immediate consequences of decision choices (partial
controllability), the outcomes of uncontrolled, environmental drivers (environmental
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variation), and the processes structuring resource dynamics (structural uncertainty). Where
outcomes from these sources of uncertainty can be described in terms of probability
distributions, a focus on maximizing the expected objective return, while taking state-specific
actions, is an effective mechanism for coping with uncertainty. When such probability
distributions are unavailable or deemed unreliable, a focus on maximizing robustness is likely
to be the preferred approach. Here the idea is to choose an action (or state-dependent policy)
that achieves at least some minimum level of performance regardless of the (uncertain)
outcomes. We provide some examples of how the dynamic optimization problem can be
framed for the management of waterfowl harvests. Although this decision-making framework
and its solution present significant challenges, we suggest that a systematic and effective
approach to dynamic decision making in waterfowl conservation need not be an onerous
undertaking. The requirements are shared with any systematic approach to decision making—
a careful consideration of values, actions, and outcomes.
Keywords: adaptive management, conservation planning, decision analysis,
optimization, robustness, uncertainty
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Lajos JUHÁSZ, Péter GYÜRE* and Sámuel VARGA
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7.S. Wildlife habitat management and behavioural ecology

The Wood pigeon (Columba palumbus) is a widespread columbid species in Europe. Since
the breakthrough of its habitat, this cautious bird became an urban species such as the
Eurasian Collared Dove. The colonization into human altered habitats started from Western
Europe, and became common in Central Europe - and such as in Hungary - 20 years ago. In
the Eastern regions of Hungary, population increased significantly in the last decades. Our
study was carried out in the second largest city of Hungary (Debrecen). Our main questions
were:
What are the main characteristics of nesting strategy in the case of Wood Pigeons in an
urban environment? Which urban habitat types are the most suitable for successful nesting?
How can this species be adapted to urban environmental circumstances?
During fieldwork, we recorded the position and density of nests on typical habitats of the
city. To achieve this, we set up 10 representative sampling sites. We recorded the nest height,
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nesting tree species and tree height. Traffic intensity was also recorded during the research.
We separated six different urban habitats and four traffic intensity categories during the
evaluation of nest with a sum of 150. We also set up General Linear Models to express the
possible nest site preferences. Nest height was tested with the factors of tree height, traffic,
habitat type, and position.
Our research revealed that the nest height varies along an urban gradient. In areas with
a high building density, nests were built significantly higher than in rural and residential areas.
Nest height was also influenced by traffic. As higher level of traffic was presented, Wood
Pigeons are started building their nests higher into the branches, but in controversy extreme
low nesting was observed at high traffic areas. The increasing number of nests, even on highly
disturbed areas, also proved the continuous spread of the species.
In tree species selection, 19 tree species were recorded, the top three most commonly
used trees were Celtis occidentalis (22.66%, n=34), Tilia sp. (15.33%, n=23) and Acer sp.
(14.66%, n=22) out of the sum of 150 observed nests. Though Wood pigeons preferred areas
with low or negligible traffic (70.09%, n=106), our model expressed that they usually nest
higher at lower traffic levels. It also revealed that nest height is significantly influenced by tree
height (p<0.01), traffic (p<0.01), habitat type, (p<0.01) and position (p<0.05).
Keywords: Wood Pigeon, nesting, urbanization, habitat, tree species
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7.S. Wildlife habitat management and behavioural ecology

The development of horns in Caprinae species can be influenced by several variables.
These may include food-limiting factors such as population density and climate, as well as
negative evolutionary responses caused by human interventions such as trophy hunting. We
investigated the long-term drivers of horn development in a population of European mouflon
Ovis aries musimon introduced to a Mediterranean habitat in Croatia. After its introduction in
the early 1980s, the population increased rapidly and reached apparent asymptotic size in the
mid-2000s. Since the mid-1990s, the population has been subject to commercial trophy
hunting on rams, and the temporal trend in early horn growth in 431 legally hunted mouflon
rams was analysed over 14 years (1993–2007). Cohort-based linear models and analysis of
deviance (ANODEV) revealed a significant negative trend in early horn growth, with a decline
of c. 10% over the study period. Cohort population density was a major driver of such a
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decline, explaining about 61% of the temporal trend, as revealed by the ANODEV R2, while
environmental covariates explained only about 7% of the temporal trend in horn size.
Although we found a negative relationship between age at death and early horn growth, thus
suggesting the occurrence of hunters’ selectivity towards large trophies, the actual effect of
trophy hunting on the decline in horn growth is difficult to assess.
Our results highlight the importance of food-limiting factors – density dependence
above all – in explaining the decreasing trend. Yet, hunters’ selectivity should not be
discarded. Data shown that 56 % of rams were harvested before reaching 5 years of age, thus
suggesting potential negative consequences of trophy hunting. Evolutionary effects of trophy
hunting should become more evident when population density is stable. Our data set was
largely influenced by the rapid increase of mouflon density following the reintroduction,
thereby limiting the possibility to detect the effects of trophy hunting. To clarify the
consequences of commercial trophy hunting on mouflon, it will be worth investigating the
horn growth pattern over a longer timeframe, as well as the age-dependent siring success in
males. These results would be of great importance for improving wildlife management
practices.
Keywords: density dependence, horn size, trophy hunting, ungulates, wildlife
management
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4.S. Genetic structure and diversity of wildlife populations

The deer family includes about 43 species and 200 subspecies. Wildlife population of
red deer (Cervus elaphus) in Poland is around 275 thousand, where in the Warmian and
Masurian Voivodeship is about 25,6 thousand (2018 year). The current population has been
shaped by the translocation of deer from Hungary, Romnit District and near Berlin. Apart from
the population of free-living deer, in Poland since 1995 deer are farmed, which allows for the
research of the reproductive biology of this species. The reproductive potential of the female
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is determined by progesterone (P4), which has also an important role during pregnancy.
Initially during pregnancy development, this hormone is synthesized by the corpus luteum,
whereas in the further stages of pregnancy, it is produced by the placenta. In the production
of progesterone are involved 3-beta hydroxysteroid dehydrogenase (3β-HSD) and cytochrome
p450 aromatase (p450) enzymes. Both enzymes are expressed in the placenta and ovary. In
early pregnancy, uterine tissue undergoes structural remodelling under the influence of
proliferative factors such as octamer-binding transcription factor 4 (OCT4), SRY-box 2 (SOX2)
and placenta specific gene 8 protein (PLAC8).
The aim of the study was to determine the expression of the enzymes involved in the
production of progesterone (P450, 3β-HSD) and proliferation factors (OCT4, SOX2, PLAC8).
The experimental material was uterine tissues (endometrium and myometrium)
collected post mortem from free-living (pregnant hinds from Strzałowo Forest District, North
- East of Poland N=12) and breeding females (hinds in the oestrous cycle from Farm in Rudzie
neer Gołdap; North - East of Poland; N=11). The expression of mRNAs for selected enzymes
involved in 3β-HSD and p450 as well as for enzymes involved in proliferation in the uterus
(OCT4, SOX2, PLAC8) was studied. The analysis of mRNA expression in the examined material
(N=23) was carried out with the use of real time PCR. The Ct values (indicating the level of
gene expression) was analysed relative to GAPDH/18S RNA as a housekeeping gene. The
results were analysed using the statistical program GraphPad Prism7 applying the MannWhitney test and divided into two groups - pregnancy (the first trimester) and the oestrous
phase. The results revealed that the expression of mRNA of 3-β-HSD enzyme involved in
progesterone synthesis shown statistically significant differences (p˂0,05) between the
studied groups and was elevated in the pregnant group. However, p450 enzyme expression
did not differ (p˃0.05) in uterus during the oestrous cycle and the pregnancy. In the case of
SOX2 and PLAC8 enzymes, the expression was significantly higher (p˂0,05) during the
oestrous cycle than the pregnancy, while no statistical difference (p˃0,05) was found between
the tested groups for OCT4 enzyme.
The received results showed intensified synthesis of progesterone in the uterus
(before placenta formation) during the first trimester of pregnancy in hinds. Simultaneously,
the proliferation in the area of uterus in pregnancy is weakened versus physiological changes
which occurs during the oestrous cycle in hinds. The studies on functional changes in the
reproductive tract of red deer females are continued.
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6.S. Invasive alien species: management and attitudes

European populations of many ground-nesting farmland birds have declined in recent
decades. Increases in predator populations and nest predation may play an important role in
this decline, along with habitat loss. However, the role of various predators has often
remained unclear. Especially the harmfulness of the raccoon dog (Nyctereutes procyonoides)
as a nest predator has often been questioned, since many studies that have investigated the
diet of the raccoon dog have not found evidence of nest predation.
We conducted a study with artificial nests and wildlife cameras (n = 168) in agricultural
landscapes during 2015–2017 in South Finland. During an 8-day period, 33.3% of the artificial
nests were predated. Raccoon dogs preyed upon 21.4% of the depredated nests. Other major
predators were the corvids; hooded crow (Corvus corone cornix) and magpie (Pica pica)
depredated 17 and 10 nests, respectively.
We determined an index for the raccoon dog densities with signposts. This index had a
significant positive correlation with the nest depredation rate. Overall the results suggest that
the predation effect of raccoon dogs in this study was additive.
This study highlights the importance of using wildlife cameras for the identification of
predators and interpretation of predator behaviour in nest predation studies. Firstly, more
than one predator visited 51.4% of the nests, which underlines the vagueness of identifying
predators by clues left at the nest. Secondly, we were able to see that the raccoon dogs did
not consume the eggshells, so that nest predation might be difficult to detect in dietary
studies.
Our findings on the nest predation rates of raccoon dogs, along with the continuously
rising national game bag numbers of raccoon dogs in Finland, suggest that the ongoing
expansion of alien predators across Europe may have a greater impact on ground-nesting bird
populations than previously anticipated.
Keywords: Raccoon dog, Nyctereutes procyonoides, Invasive alien species, Nest
predation, Wildlife camera trap
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Presentation type: Oral
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

Purpose
The large American liver fluke (Fascioloides magna) arrived in Europe with the import
of wapitis in the 19th and 20th centuries. Today it is to be found in freely roaming red deer
populations in northern Italy, the Czech Republic, Poland, Hungary and Croatia. For some
years now, it has also occurred along the Bavarian-Czech border. So it was surprising when
the first cases of red deer infested with the American liver fluke were discovered in the middle
of Bavaria, in the Veldenstein Forest area, in 2015, and all the more so, as there is no
significant movement of red deer between this area and the areas known to be affected by
the American liver fluke, and nor has the liver fluke been documented in the area between
the two regions.
Materials
In order to determine the level of infestation, testing for the liver fluke was carried out
on the livers of all red deer culled in the hunting season 2018/2019 in the course of statutory
hunting in an area of the Bavarian State Forest company, plus those of three shot in a
neighbouring private hunting area and two shot in a nearby Federal Forest company area.
Results
The data set comprised data on the livers of 223 red deer, 44 roe deer and 8 wild boars.
The liver fluke was not detected in wild boar, but one roe deer and 90 red deer tested positive.
All samples from the private hunting areas and the Federal Forest area tested positive. Most
samples came from the Bavarian State Forest hunting area, with a total of 218 livers. Of these,
40% (CI 33 % - 45.5% N=142) were infected with the liver fluke. If we consider only the adult
animals, 71% (CI 61% - 79.5% N=99) were infected with the liver fluke.
First by adspection and subsequently by section, the positive livers were divided into
three groups, showing slight, medium and high levels of infection. Medium and high levels of
infection were found particularly in older animals (36%). The highest number of flukes found
in one liver was 109. The mean number of flukes per infected liver was 17.05 (median 8). On
average, 5.25 flukes per liver (median 4.5) were found in cases of slight infection, 18.14
(median 20) in cases of medium infection, and 47.17 flukes per liver (median 38.5) in cases of
a high level of infection. This suggests that the animals had been infected multiple times with
the liver fluke.
There is another connection in the spatial distribution of the infected animals. The liver
fluke was detected in red deer throughout the study area, but with particular concentration
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in the floodplain forests along the banks of the River Pegnitz. In these areas, 90% and 89% of
adult animals were infected.
Whereas differences found in the infection rates of the two sexes were not significant,
infected animals were shot significantly more often on drive hunts (average infection rate
48%) (T-2.993, df = 193.815 p = 0.003) than in hunting from hides (average infection rate
28%). This supports the observations of hunters on drive hunts that animals with medium and
high levels of infection are considerably slower in their movement.
Conclusion
In order to prevent and contain the continued spread of the American liver fluke, an
intensive reduction of the red deer population is recommended, as well as extensive
monitoring over a large region around the affected area.
Keywords: Red deer, American liver fluke, Fascioloides magna, Bavaria

WILDLIFE CORRIDORS IN THE EAST FENNOSCANDIA – RESEARCH HISTORY
AND MODERN SITUATION
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7.SS.2. Wildlife corridors and connectivity

Introduction and aims
Global changes in the structure of forest cover as a result of industrial logging increase
the risk of fragmentation of the taiga biome of Eurasia. The risk isolation appears in the
extreme western part of this biome that includes the biotic community of mammals and birds.
The purpose of the work is to assess such risks and their minimization opportunities. Research
on the species diversity and abundance of game animals in Eastern Fennoscandia with
particular attention to the functioning of the “taiga corridors” conducted from the 1990s till
the beginning of the 21st century (Linden H. et al., 2000, Kurhinen et al., 2006, Gromtsev et
al. 2009, Kurhinen et al. 2011).
Materials and methods
In Eastern Fennoscandia, there are natural biogeographical channels between the four
largest water bodies in the northern Europe: the Baltic Sea (Gulf of Finland), Ladoga and
Onega lakes, and the White Sea. They connect separate parts of the Eurasian taiga biome
along the border between two physical-geographical regions of Europe - the
Fennoscandinavian shield and the Russian Plain. In general, the shortest line corridors are
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approximately 320 km of land. They are differentiated into three different areas that
correspond to the concept of wildlife corridors and are located respectively in the southern,
middle and northern parts of the taiga biome. We used a cartographic system in the form of
a square grid with large squares (50x50 km, 2,500 km2).
The main methods of studying the habitat structure of game animals: the classification
of scanner satellite images, the analysis of archive data for the XIX and XX centuries, landscape
profiling and descriptions of the profiles of forest communities at the different successional
stages. When assessing the dynamics of species diversity of game animals (obtained using
Winter Track Method, WTM), the universal and simple Species Richness Index is the most
successfully applied (Simpson 1949; Odum 1986, etc.). The method of analysing species
diversity on the basis of “presence-absence” in a square 50x50 km for 5 years of 20 Game
species.
Results
The study of above-mentioned corridors shown that only one of them is actually
functioning completely - the “north taiga”, about 150 km wide, located between the White
Sea and Lake Onega (the highest Species Research Index!). The other two are either covered
completely (Karelian Isthmus, 60 km, closed by St. Petersburg), or partially (between Lake
Ladoga and Lake Onega, about 120 km, part of the Olonets Plain with arrays of farmland). The
successful operation of the “north-taiga corridor” is supported by the presence of a large
national park and other protected areas with a total area of more than 900,000 hectares. It is
the largest conglomerate of especially protected natural areas in northern Europe. It
guarantees the stable functioning of this “biogeographical channel”. The corridor may be
extremely important for the North-Taiga species, such as populations of wild forest reindeer
and wolverine.
Conclusion
In Eastern Fennoscandia, an important factor in the conservation of wildlife, is the
function of the three large “corridors” of boreal forests and particularly the North-Taiga
corridor. The condition of its functioning is the preservation of the existing features of the
structure of forest habitats as a relatively high proportion of old forests aged more than 100
years and are less fragmented. It emphasizes the need to intensify measures to preserve the
taiga ecosystems adjacent to the “northern” corridor that connect the northern taiga of Russia
and Scandinavia.
Keywords: Wildlife corridors, game species richness, forest structure
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UNCOMMON DYNAMICS OF TERRESTRIAL COMMON BIRD POPULATION
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1.SS. Avian population dynamics in agricultural and forested landscapes

Recently European population indices and trends are available for 170 common species
of birds. Among them the terrestrial species are prevailing. These indices are based on data
of the common bird population monitoring collected by volunteers working for citizen science
projects in 28 European countries. In Europe, depending on countries, they are typically
covering period up to past 50 years. This information is particularly important for conservation
and management of bird populations.
We analyzed dynamics of terrestrial bird population of common species. Our particular
interest was focused on bird species either steeply declining or strongly increasing in Europe (when their
annual change of population in long-term (1980-2016) or in short term (2007-2016) was not less than
3% per year). Such population dynamics were considered as uncommon. Our hypotheses was
that populations steeply declining indicate much higher probability of their extinction (at least
on a regional scale) and ones strongly increasing indicate a more likely need (at least in some
cases) of their management in order to prevent biological damages. In this presentation we
focused to detail case of the Europe (especially North Europe) only.
The results indicate that, in Europe, within few recent decades (rather well documented
since 1980), uncommon dynamics of the common bird population, as a phenomenon is typical
for several dozen species. While in the North European region this type of population
dynamics is characteristic for 16 species in case of uncommonly steep population declines and
for 6 species in case of strong increase only.
Recognized that, in general, it is very complicated to reveal true drivers responsible for
bird population dynamics. It is obvious that main drivers of the uncommon dynamics of the
common bird populations in agricultural and forested landscapes are species specific. Increase
in fluctuations of natural bird food (especially yield of seeds of selected tree species and
frequency of their fructification); changes in climate conditions, in exploitation of natural
resources (e.g., timber); intensity of agriculture and forestry; habitat destructions (especially
clearing and drainage for agriculture development purposes) and overexploitation of
populations (e.g. hunting) can be considered as the very important drivers of the uncommon
dynamics of populations of the common terrestrial bird species in the Northern Europe within
recent decades. They should be considered being responsible for regional extinction of several
bird species as well as for strong abnormal increase of populations of a few species within
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several recent decades. In the presentation this phenomenon will be demonstrated on the
bases of selected bird species.
Keywords: Terrestrial bird, population dynamics, North Europe, population indices
Table
Uncommon population dynamics of terrestrial common bird species evaluated as annual change (%)
over the past few decades in Europe and selected countries of the North European region
Species1

Acanthis flammea
Bonasa bonasia
Calcarius lapponicus
Carpodacus erythrinus
Dryobates minor
Emberiza hortulana
Emberiza rustica
Galerida cristata
Limosa limosa
Locustella naevia
Miliaria calandra
Motacilla flava
Perdix perdix
Poecile montanus
Streptopelia turtur
Tringa erythropus

EUROPE2
Long-term
(37 years:
19802016)
-3.09
-1.08
n/a
-1.36
-2.6
-5.61
-5.53
-13.32
-3.32
-2.57
-3.13
-4.25
-6.73
-3.37
-3.91
n/a

Lithuania
Short-term
(10 years:
20071016)
-1.71
-5.38
-7.1
-3.09
-3.8
-2.77
+0.67
-0.92
-2.91
-3.18
+0.23
+0.53
-3.22
-2.67
-3.24
-4.52

3

(25 years:
19942018)
n/r
-3.2 (ns)
n/r
-2.9 (ns)
+7.4
n/r
n/r
n/r
n/r
+8.7
n/r
+2.9 (ns)
-15.9
-1.7 (ns)
-11.8
n/r

Sweden4
(43 years:
19752017)
-4.2
-2.3 (ns)
-4.4
0
-0.8
-6.0
-10.5
n/r
n/r
-3.4
n/r
-2.7
n/r
-4.9
n/r
-3.5

Bombycilla garrulus
+7.48
+2.66
n/r
+7.7
Circus aeruginosus
+4.33
+0.53
-3.1
+4.7
Coccothraustes coccothraustes +0.07
+3.02
+0.3
+0.8
Grus grus
+5.22
+3.43
+10.1
+5.2
Leiopicus medius
+1.47
+3.87
+7.7
n/r
Lullula arborea
+3.51
-0.55
-6.9
+3.9
-term 10-years
1
Species scientific and common names follow the HBW-BirdLife Taxonomic Checklist Version 3.0
(November 2018).
2
PECBMS 2019. State of common European breeding birds 2018. CSO, Prague.
3
P. Kurlavičius; unpublished, LOD.
4
Green, M., Haas, F. & Lindström, Å. 2018. Monitoring population changes of birds in Sweden.
Annual report for 2017. Department of Biology, Lund University. 95 pp.

Abbreviations used: n/r – not relevant (the country is out of natural breeding range of the
species or breeding population is too small to apply counting method used); n/s –
statistically not significant value or a stable population case.
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RICHTER, Vera RITZ, Helmut SCHAFFT and Monika LAHRSSEN-WIEDERHOLT
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*Presenter: Anneluise Mader* anneluise.mader@bfr.bund.de
Presentation type: Oral
5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

In 2019, the German Federal Institute for Risk Assessment (BfR) has founded the Study
Center “Land use related Evaluation Methods, One Health Approaches” facilitating
multidisciplinary research and field studies in landscape areas beyond international state-ofthe-art. Based on a framework agreement, the BfR, Julius Kühn-Institute - Federal Research
Centre for Cultivated Plants (JKI) and Johann Heinrich von Thünen Institute - Federal Research
Institute for Rural Areas, Forestry and Fisheries (TI) are allowed to use the services of the
Institute for Federal Real Estate (BImA), which provides land management across roughly 360
000 hectares of wooded areas and 210 000 hectares of open landscapes and bodies of water.
Being the first federal Study Center bringing the various fields of interest together,
facilitates the intra- and transdisciplinary exchange of expertise, samples as well as data in
these specific fields of interest (see below). In addition, an important premise of the Study
Center is the One Health concept “expanding interdisciplinary collaborations and
communications in all aspects of health care for humans, animals and the environment
worldwide”.
Topics
- Native wild animal populations including bees
- Zoonoses, microorganisms, contaminants (e.g. lead, PFAA), residues of pesticides (e.g.
anticoagulants), antimicrobial resistance
- Consumer protection of agricultural and forestry products
- Forest genetics
- Forest, open space, bodies of water
Further, the Study Center provides support for international research on forestry sites
by coordinating the access in frame of research projects to the land managed in cooperation
with the specialty division Federal Forest Service (BImA).
In a first step, the Study Center has started to characterise the landscape areas by
monitoring of wildlife microbiological and chemical parameters. Further, various projects like
the bioavailability of lead in game meat, presence of perfluoroalkyl acids (PFAAs) in wild boar
and Hepatitis E virus in wildlife are currently ongoing. In general, the research projects of the
Study Center are conducted and will be conducted in close cooperation with universities with
the aim to support the education of young scientists
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The structure of the study centre “Land use related Evaluation Methods, One Health
Approaches”, an overview on launched projects including state-of-the-art knowledge as well
as the upcoming study centre conference will be presented.
Acknowledgement
We sincerely thank our colleagues and partners of the framework agreement for their
expertise and the supportive collaboration, namely the Institute for Federal Real Estate
(BImA), the Julius Kühn-Institute (JKI) - Federal Research Centre for Cultivated Plants and the
Johann Heinrich von Thünen Institute (TI) - Federal Research Institute for Rural Areas, Forestry
and Fisheries
Keywords: wildlife, bees, zoonoses, contaminants and residues, resistance, game meat,
consumer, forest and open space
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2.S. Predator-prey relationships and carnivore management

First evidence of the golden jackal (Canis aureus) presence and reproduction in boreal
region was recorded in Estonia in 28.02.2013, when young female individual was accidentally
hunted in Western Estonia. The species was identified by external and cranial characteristics
as well as using mitochondrial DNA analysis. Since then, the species has expanded its range
and is currently distributed along almost all of the western coast of Estonia (Baltic Sea) with
about 20 reproductive pairs. After the first observations, the jackal was regarded as alien
species in all Baltic countries, the subsequent evidence of in several scientific papers forced
the governments to re-evaluate the legal status of jackal. For the present, jackal is affirmed as
a naturally immigrated new species and listed as a game species in all three Baltic countries.
In Estonia, jackal was regarded as small game (with just limited open season) since 2016, and
the hunting bag size in 2016, 2017 and 2018 was 32, 26 and 76, respectively.
In Latvia, one has so far hunted 16 jackals. In 2013 and 2014 there were individuals from
inland habitats of southern part of the country suspected to have reproduced, but since then
no more evidence of reproduction have been recorded. In the southernmost Baltic country
Lithuania, there has been just few observations of jackals without any known reproduction so
far.
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Hereby we present the habitat preference of a new increasing population of jackal in
boreal region, and the probable role of human activities and wolf on it. We also try to predict
the future scenarios for the recently established northernmost population.
We used MAXENT model (only presence data used) to define the habitat preference of
territorial jackals in Estonia. Jackals prefer the habitats (following Corine Land Cover habitat
classification) like natural grasslands (coastal meadows), moors and heathlands (alvars with
juniper) and inland marshes (reed beds) in the coastal areas of Baltic Sea. Proximity of human
settlements and livestock grazing are preferred and territorial wolves are avoided.
There are not very many good wild habitats for jackals on the northern edge of
population range, and the legal status in the Baltics doesn`t support the establishment of
viable populations. Therefore, we foresee that the survival of local population depends on
performance of hunters and willingness to accept the presence of that new carnivore species.
Keywords: golden jackal, Canis aureus, habitat preference.

WILDCAT HABITAT USE ON THE SHORE OF LAKE NEUCHÂTEL (SWITZERLAND)
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7.S. Wildlife habitat management and behavioural ecology

The European wildcat (Felis silvestris silvestris), believed to be extinct or nearly extinct
in Switzerland in the middle of the 20th century, has made a remarkable comeback in the
Swiss Jura Mountains over the past 20 years. Recently, there have been more and more
observations in the Swiss Plateau and even single recordings in the Alps.
One hypothesis to explain the recovery is that wildcats returned spontaneously from
the French populations further west as a consequence of milder winter with decreasing snow
cover. While the renaissance of the wildcat is an exciting incident, its reappearance in and
spread pose some questions with regard to its conservation and management, e.g. to what
extent can wildcats adapt to human-dominated landscapes and which factors promote or
hinder the conservation and expansion of the wildcat.
For a better understanding of the wildcat ecology in this particular landscape, we
equipped in total 10 individuals with GPS-UHF collars in the last two years at the southern
shore of lake Neuchatel, the largest lake in Switzerland.
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The first results show that the wildcats do not only use the forested areas but also the
reed belt of the lake and the adjacent agricultural landscape. An additional camera trapping
survey showed that large parts of the wildcat territories are free of domestic cats.
This study is ongoing, and further research will focus on individual home range use,
social structures and small-scale habitat preferences as well as interactions with domestic
cats. The results of this study should serve as a basis for decisions on protective measures for
the wildcat
Keywords: European wildcat, GPS-UHF telemetry, habitat use, carnivore ecology
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7.S. Wildlife habitat management and behavioural ecology

Captivity is the condition when wild or domestic animals are kept in confined spaces and
are dependent on humans for provision of all their needs; is characterized by factors that can
affect the behaviour, physiology, and morphology of the animals. One of these main factors
is the diet, able to influence the gut microbiome, and thus the physiology of digestion.
The red deer is an intermediate feeder ruminant, characterized by a marked degree of
forage selectivity, with seasonal morphological adaptations due to changes in forage quality
and food availability. It is a wild species, however, is frequently kept in parks and zoos, and is
also a farmed species. In captivity, deer have limited choice of habitat and food, with a
reduced forage selectivity attitude; we hypothesize that this condition affects the rumen
environment of farmed deer.
This study aims to compare the rumen of farmed and wild red deer for morphological,
chemical, and microbiological characteristics, and to assess, which parameters are the most
influenced by the farming conditions.
Rumen samples were collected in N-E Poland from farmed (F, N=20, Rudzie near Gołdap)
and wild (W, N=11, Puszcza Piska Forest) red deer in autumn 2018, and analysed for chemical
composition (AOAC protocols), microbial population (pathogenic bacteria culture, and
protozoa microscopic count), and degree of rumen papillation (size and number of papillae of
the rumen wall). Data were analysed with R software for the “Environment” effect with a
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parametric test (Welch t-test), or non-parametric test (unpaired two samples Wilcoxon test),
after checking for normality of data distribution.
Microbial communities were, as expected, modified by the different condition. Farmed
deer had higher Campylobacter spp., and total anaerobic bacteria (P<0.01), but lower
Clostridium spp. (P<0.01). Moreover, F showed the presence of holotrich protozoa that were
totally absent in W, and a decrease of Diplodininae number (P<0.05).
The rumen digesta of F had lower dry matter and acid detergent fibre contents than W;
no difference has been recorded for the ash, fat, crude protein, and neutral detergent fibre
percentages. The farming condition affected the papillation of the rumen; F had the shortest
papillae of the Atrium ruminis (P<0.05), while for ventral and dorsal walls there was no
difference between the two groups for the measured parameters (papillae length, width,
number/cm2, and surface extension factor).
Overall, results suggest that red deer kept in farms, with a diet based mainly on grass,
tree leaves, and some concentrate supplements, undergo a small modification of the rumen
environment compared to the wild conspecifics.
Being an intermediate feeder, in nature the red deer is able to adapt its feeding ecology
according to the food availability. Apparently, this capability allows the red deer to adapt well
also in captive conditions, where food availability differs from the natural habitat.
Keywords: red deer, rumen, captivity, nutrition.
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters;
2W. Adaptive Management of Wildlife Species

Chronic Wasting Disease (CWD) is a fatal disease found among members of the deer
family in more than 20 states and provinces throughout North America. Various management
efforts have been employed to curtail the spreads of CWD, including using targeted removal
to cull deer in areas unavailable to hunting. Use of targeted removal as a management tool
has come under criticism by certain hunters. Based on previous research, we hypothesized
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that support for CWD management would be influenced by (a) stakeholder trust in the wildlife
agency (Illinois Department of Natural Resources (IDNR)), and (b) the extent to which hunters
perceived personal health risks associated with CWD (e.g., concerns about eating deer due to
CWD, becoming ill from CWD). Data were obtained from a mailed survey of hunters (n = 3,391,
response rate = 60%) living in or adjacent to counties with positive cases of CWD. Multipleitem indices for agency trust, perceived risk and support for CWD management yielded
acceptable Cronbach alphas (i.e., .97, .91, .92, respectively). Trust variables addressed trust in
specific IDNR management programs and information provided. Perceived risk was
operationalized using variables measuring concerns about personal health, health of the deer
herd, and potential for CWD to affect deer populations in the state. Support for CWD
management variables included approaches to slow the spread of the disease, specific
management programs, and need for managing CWD. Regression analyses supported both
hypotheses. As trust in the agency increased, support for CWD management increased (B =
.30). Similarly, as perceived personal risk from CWD increased, support for CWD management
increased (B = .54). Taken together, these two variables accounted for 51% of the variance in
management support. Discussion will focus on the role of trust in agency management in
support for CWD management and application from an international perspective.
Keywords: Chronic Wasting Disease, CWD, wildlife disease, deer management, public
trust, hunters
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1.S. Wildlife – human conflicts and its mitigation

Purpose/Objective
Rail transportation is more environmentally friendly than road transportation due to
lower energy consumption or higher transport capacity per unit. However, rail infrastructure
also causes habitat fragmentation, which affects the movement of wildlife. Collisions of trains
with animals are common in the Czech Republic, as the Czech rail network ranks among the
densest in the world. Nevertheless, the research interest is mainly concentrated on situation
on roads. We have focused, in this contribution, on animal-train collisions (ATC) that are
insufficiently studied in the Czech Republic.
Material/methods
We collected data from various sources, including the Czech Railway Infrastructure
Administration and the web-map application Srazenazver.cz (www.srazenazver.cz) where
both police and citizens, including gamekeepers, add their observations related to roadkill. A
total of 1,600 animal-train collision reports were collected between 2008 and 2017 on the
Czech rail network. The majority of reports contained spatial information (97.9 %). We were
therefore able to evaluate accident hotspots. For this purpose we used the KDE+ method
(www.kdeplus.cz), which was used in several studies on wildlife mortality along
transportation networks.
Results
Wildlife species, such as roe deer or wild boar, accounted for 70.4 % of collisions, while
other collisions were with domestic species (21.3 %) or with unidentified animals (8.3 %). The
collisions with roe deer were relatively stable throughout the year, while collisions with wild
boar occurred more in the second half of the year. Most accidents were then for both species
recorded during the daylight. A total of 147 animal-train collision hotspots were identified on
the Czech rail network. For the hotspots containing only wildlife species (n = 47), we
subsequently evaluated the proximity to different land use types. The results indicate that
more than half of the wildlife-train collisions hotspots were closer than 50 m from the forests.
The most distant from the hotspots were urbanized and industrial areas. Consequently, we
estimated the total direct damage, which amounted to EUR 376,000.
Conclusion
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The animal-vehicle conflict is a traffic safety issue in the Czech Republic. The situation
on the railways still remains under-researched, however. This work aimed to bring an
overview of AVC on railways. We presented data on species involved in ATC and identified
ATC hotspots. We also estimated direct damage from ATC. It is important to mention, that the
estimation was only based on reported collisions. We plan in our future work to establish a
network of train-drivers, railway management and gamekeepers in order to share information
and the experience with AVC.
Key words: Rail transportation, animal-train collision, Czech Republic

DEFINING THE BREEDING PERIOD OF A MULTIPLE BREEDER - THE WOOD
PIGEON – ALLOWING ETHICAL AND SUSTAINABLE HUNTING MANAGEMENT
Carsten Riis OLESEN
Department of Wildlife, Danish Hunters´ Association. Molsvej 34, DK-8410 Roende. Denmark
Presenter: Carsten Riis Olesen cro@jaegerne.dk
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology
Objective
The wood pigeon (Columba palumbus) is a multiple breeder capable of having several
litters annually and a rather indefinable breeding period. As the EU Council Directive
79/409/EEC of 2 April 1979 on the conservation of wild birds states that hunting is prohibited
in the breeding period, detailed knowledge on the actual duration of the breeding period is
needed. Accordingly, the aim of this study was to establish a new population-based
knowledge, allowing a modern ethical and sustainable hunting management of the rising
populations of wood pigeons.
Methods and material
In this study, the occurrence of crop sack tissue exceeding a weight of 10 gram was used
as the main indicator of breeding. The study was conducted in Denmark where 2500 wood
pigeons were shot randomly according to sex, age and day in autumn by voluntary hunters in
different parts of the country and subsequently autopsied. Before autopsy subadult pigeons
from the same breeding year were deselected, based on their plumage. Results were
summarized in decades for the late summer and autumn months of August to November
revealing the proportion of the population that breeds in the late part of the breeding season.
To support results on the occurrence of crop sack tissue we also measured the size of genitals
in all adult birds of both sexes.
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Results
In the month of August, wood pigeon with active crop sack tissue made up 33% of the
adult birds. During September, the proportion slowly declined but was markedly and
significantly reduced from the first to the second decade of October. Taking the seasonal
increase in juvenile pigeons among the bagged birds into consideration, the risk of killing
breeding individuals during hunting in September was 0.17 (17%). Among birds bagged in the
first decade of October, breeding frequency was 0.117 (11,7%), but significantly (P<0.05)
reduced to 0.062 (6.2%) in the second decade of October and even lower for the remaining
part of the year.
Activity in the reproductive organs of the pigeons measured by the size of the follicles
in the ovary and the occurrence of eggs in the fallopian tube is reduced during early
September.
A significantly higher proportion of breeding pigeons (20%) fly alone than in flock (8%).
This difference increases as the breeding season progresses and shooting only pigeons out of
flocks will reduce the risk of bagging pigeons still breeding to less than 5% for the first decade
of October; 2.6% for the second decade of October.
Conclusion
The EU Council Directive 79/409/EEC of 2. April 1979 on the conservation of wild birds
has no strict definition of how to measure breeding period. In fact, common practice has been
that the last observed bird breeding defined the end of the breeding period. According to EUkey concepts the breeding period of wood pigeons in Denmark is 1. Feb. -31. Oct.
The occurrence of crop sack tissue in Danish wood pigeon show that a significant part
of the population stops reproducing during early October. If hunting selectively, only pigeons
flying in flocks, the risk of killing breeding birds will be less than 5%, even if the hunting season
starts at the 1. October.
Keywords: wood pigeon, multiple breeder, defining breeding period, ethical and
sustainable management.
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SUITABILITY OF CAPERCAILLIE TETRAO UROGALLUS AS AN UMBRELLA SPECIES
FOR LATVIAN BOREAL FORESTS
Elmars PETERHOFS *, Guna BAGRADE, Gundega DONE, Martins LUKINS, Aivars ORNICANS,
Janis OZOLIŅŠ, Digna PILATE, Dainis Edgars RUNGIS, Jurgis SUBA and Agrita ZUNNA
Latvian State Forest Research Institute "Silava"
*Presenter: Elmars Peterhofs e.peterhofs@lvm.lv
Presentation: Oral
1.SS.1. Avian population dynamics in agricultural and forested landscapes

In Latvia, capercaillie populations have survived over a history of drastic changes in
forest area, connectivity, age structure and exploitation intensity. Recently, the status of
capercaillie is under focus as a component of forest management policy due to its perception
as an indivisible part of sustainable forestry. A research project supported by the JSC Latvia’s
State Forests (LSF) investigates two issues considered significant for status of the capercaillie
population: (1) the interactions among capercaillie and sympatric bird and mammal species;
(2) the role of the capercaillie as an umbrella species in Latvian boreal forests in terms of
species and habitat conservation.
Fifteen trial plots were established around previously determined separately distributed
capercaillie leks, and linear transects were used to observe signs of mammals (footprints in
snow, excrements during spring), and breeding forest bird species, as well as to document
elements and features of forest habitats. The plots were located in the five most densely
populated areas by capercaillie – three plots in each. Initially, 1322 forest compartments
preliminarily designated by LSF experts as potentially protected forest habitats were surveyed
within selected trials including lek sites and a radius of 2 km around them. More than half of
the sites (750) were confirmed to comply with the criteria for significant EU forest habitats
(SFH) according to the Habitat Identification Manual “European Union Protected Habitats in
Latvia” (Auniņš 2013). The majority of capercaillie leks were located in or surrounded by bog
woodland (41% of areas), western taiga (26%) and Central European lichen Scots pine forests
(13%). SFH in the central part of the leks are significantly larger (Wilcoxon rank sum test, p =
0.026) than the SFH in adjacent areas, averaging 2.13ha and 1.65ha, respectively. The quality
of SFH was evaluated by summing the points of each of 21 assessment criteria. These criteria
include richness of structures, functions and processes important for certain type of habitat
and its characteristic species composition. Comparing quality assessment by the average
number of points attributed to SFH in all 15 lek sites between the areas closest to the lek
centres (up to 500m radius) and adjacent areas (within a radius of 501-2000m), the quality
was slightly higher around the lek centres - 31.0 and 28.7 points respectively, out of a
maximum of 58. Assessment results suggested that ground vegetation and its compliance
with the SFH criteria is a crucial condition for capercaillie lek sites and needs to be considered
performing forestry activities.
Twelve species of large mammals and 68 bird species were identified in the capercaillie
lek areas. Abundance and species diversity were compared within all present habitat types
along with the distance from the lek centre. In general, the number of bird species in the
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central part of the lek was smaller than in the adjacent areas, the total density of all birds per
km2 and the Shannon species diversity index H were also lower. It suggests that lek sites might
have specific criteria for capercaillie which are not addressed by the methodology of SFH
quality assessment applied in this study. Among the species registered during the survey of
leks, 5 mammals and 17 birds were identified as specially protected. The highest incidence of
capercaillie was in lichen rich pine forests (51.1% of all observations), but this also does not
correlate significantly with SFH quality.
Despite the reverse spatial gradient in sympatry with some species at lek site level, SFH
quality was higher around lek centres, suggesting that capercaillie can promote the protection
of certain other rare and endangered forest bird species in Latvia, as well as help to monitor
the conservation status of boreal forests.
Keywords: lek areas, sustainable forestry, protected species, forest habitats

THE IMPACT OF RED DEER Cervus elaphus L. ON THE RAVINE FORESTS IN THE
EIFEL NATIONAL PARK – CONSEQUENCES OF THE VISITOR MANAGEMENT
Michael PETRAK
Wildlife Research Institute, North Rhine Westphalian State Agency for Nature, Environment and
Consumer Protection, Pützchens Chaussee 228, D – 53229 Bonn
Presenter: michael.petrak@lanuv.nrw.de
Presentation type: Oral
1.S. Wildlife – human conflicts and its mitigation

Purpose
The study analyzes the influence of human activities on the feeding pressure of red deer
on ravine forests in the Eifel.
The Eifel National Park is a 110 km² woodland reserve in the German low mountain
range (altitude 200 – 624 m) founded in January 2004. The numbers of visitors increased from
450.000 in 2007 to more than 870 000 in 2015. The ravine forests (Tilio (platophylli) – Acerion
Pseudoplatanie) of the river Urft valley north of Vogelsang belong to the actual potential plant
communities of the Eifel National Park. These forests cover less than 1 % of the national park,
but are the most valuable ones. From 1955 up to 2005 Vogelsang was used as military training
area by the Belgian forces. During this time there was no disturbance for red deer in these
areas by touristic activities.
Methods
The impact of red deer on the plant communities of the ravine forests was analyzed by
means of vegetation surveys including estimating the feeding intensity on the different plant
species. The influence of the tourism was analyzed by comparing the browsing intensity in
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2004 before the area was opened for visitors and 2010 and 2016, after Vogelsang was opened
for visitors.
Vegetation surveys focused on the estimation or measurement of the height and cover
of the tree, shrub, and herb layers. Cover is defined as the vertical projection of above-ground
parts on to the ground.
The empirical material is presented as plant sociological tables. The plant species in all
layers are listed. For each species, at least the degree of coverage and of grazing or browsing
was given according to a percentage scale from 0 = 0 %, 1 - up to 5 % and then in 25 %-steps
up to 5 = 75 – 100 %. Only current damage was recorded.
Results
Characteristic species of the storey are ash (Fraxinus excelsior), great maple (Acer
pseudoplatanus), norway maple (Acer platanoides), mountain elm (Ulmus scaber) and broadleaved lime tree (Tilia platyphyllos). Characteristic plants of the herb layer are Lunaria rediviva
being dominat and Polystichum aculeatum ssp. lobatum, Phyllitis scolopendrion,
Gymnocarpium dryopteris and Cardamine impatiens.
Because of the slopes, these plant communities grow on, are rather steep and the
solifluction up to 2006 red deer used these areas only to a small extent as feeding grounds.
The association characteristic species Lunaria rediviva is dominant in the herb layer.
With the increasing human disturbance for red deer browsing intensity on Lunaria
increased from 16 % in 2004 to 34 % in 2010 and 32 % in 2016. A degree of grazing / browsing
of more than 25 % means damage for Lunaria. The cover of Lunaria decreased from 85 %
(2004) on average over 73 % (2010) to 24 % (2016). These results suggest that strong feeding
pressure on the ravine vegetation is caused by human disturbance.
Conclusion
A visitor management concept has to be improved, to protect the ravine forests and to
keep plant communities and red deer-influence in a balance.
Keywords: red deer, ravine forests, touristic influence, vegetation survey
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EVALUATION OF THE RELIABILITY OF A PASSIVE ACTIVITY INDEX BASED ON
CAMERA TRAPS FOR MONITORING WILD BOAR POPULATIONS
Pietro PONTIGGIA*, Valentina BELLINI, Barbara FRANZETTI, Francesco RIGA and Stefano
FOCARDI
Italian National Institute for Environmental Protection and Research (ISPRA), Via Brancati, 48 - 00144
Roma, Italy
*Presenter: Pietro Pontiggia pietro.pontiggia@hotmail.com
Presentation type: Oral
7.SS1. Estimating wildlife populations: methodology issues

Passive activity index (PAI) based on camera traps surveys 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 appears relevant to understand the
sensibility of PAI to variations in population size.
Therefore, to investigate the reliability of PAI we compared 5 Camera trap surveys with
independent estimates of wild boar population in the Preserve of Castelporziano (Italy) in a
3-year period (2017-2019) and contrasting 3 subareas with different habitat types. Population
size was estimated using nocturnal distance sampling (in October) (DS) and capture-markrecapture on feeding sites in July (CMR).
For the camera trap survey, we located a random-systematic grid over the entire area
(81 camera traps in 60 km2). We used an 800m distance between the nodes in order to cover
the average home range of a wild boar. For DS surveys we used 110 transects (137 km effort)
while CMR was performed on 88 feeding sites, exploiting the availability of about 200 eartagged wild boars. We compared 3 different sectors of the study area characterised by a
different habitat structure: mesophile oak woods, holly oak and pine woods and
Mediterranean maquis.
We expect that PAI should be almost independent of (1) habitat structure and (2)
absolute population size. If so, we can therefore suggest that the method can plausibly predict
wild boar population trends. We performed a set of correlations between PAI and absolute
population estimates and evaluated the performance of PAI to track variations in population
size. Such results can be used to inform wildlife managers under which conditions the use of
PAI can be effective to follow the trend of a wild boar population.
Keywords: wild boar, camera trap, Passive activity index
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EVALUATING ALTERNATIVE FOX CONTROL STRATEGIES FOR THE BENEFIT
OF GAME AND OTHER WILDLIFE SPECIES
Tom PORTEUS*, Jonathan REYNOLDS and Murdoch MCALLISTER
Game & Wildlife Conservation Trust; University of British Columbia, Fordingbridge,
Hampshire, United Kingdom
*Presenter: Tom Porteus tporteus@gwct.org.uk
Presentation type: Oral
2.S. Predator-prey relationships and carnivore management

Lethal control is widely employed to suppress the abundance of target predator
populations within restricted management areas. The success of such measures is expected
to vary with local circumstances affecting rates of removal and replacement. Lethal control is
controversial for multitude reasons ranging from its timing, as culling during spring risks
orphaning dependent young, to the methods used, as their selectivity and humaneness may
be questioned. There is a need to evaluate the effectiveness of culling in individual cases, to
understand variability and its causes, and to inform future policy debate about control
strategy and methods available.
In Britain, red fox (Vulpes vulpes) populations are culled within the confines of shooting
estates to benefit game and wildlife prey species. Using culling records from gamekeepers,
Bayesian state-space modelling of within-year fox population dynamics within such restricted
areas (2 to 36 km2) has found that few estates maintain low fox densities throughout the year.
Achieving low fox density through the critical spring/summer breeding period was particularly
challenging.
Management strategy evaluation (MSE) is a modelling framework for simulating the
different elements of resource management under conditions of uncertainty, allowing
alternative strategies for achieving management objectives to be evaluated. We used
posterior estimates of model parameters from British shooting estates within an MSE for fox
control. The objective was to minimise the food requirement of the fox population during the
breeding period, assumed to be an index of predation pressure on wild gamebirds. Using a
within-year fox population dynamics model and data on weekly food requirements, we
evaluated several alternative strategies and culling methods (lamping, snaring, removal of
cubs at earths).
We found that concentrating culling effort in spring and summer only was more
effective than the same effort applied uniformly throughout the year. On average, the
breeding period food requirements under a year-round control strategy were 48% greater.
The relative effectiveness of different methods varied between estates because of local
circumstances. Open-loop strategies were most effective as culling effort was used all the
time. However, closed-loop strategies, where culling effort was conditional on feedback from
simulated field sign survey, achieved similar effects on food requirements for less effort. Our
results revealed trade-offs between effectiveness, cost, and animal welfare.
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ARE PASSIVE BIRD SURVEYS ALWAYS RELIABLE? THE CASE OF THE COMMON
QUAIL (Coturnix coturnix)
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*Presenter: Manel Puigcerver mpuigcerver@ub.edu
Presentation type: Oral
7.SS.1. Estimating wildlife populations: methodology issues

Purpose/Objective
Bird surveys provides species abundance, distribution and an estimate of species
population over time; besides, they are essential to determine conservation status. For these
reasons, this information should be reliable (1). However, imperfect detection is very frequent
in bird surveys (2).
Most surveys are passive: the observer counts the number of individuals detected when
they call spontaneously; in few cases, related to particularly difficult species, active methods
in which tape playback is used to stimulate birds to call, are applied (3). This passive nature of
most surveys may favour imperfect detection, especially in difficult to survey species and in
cases of low-density populations.
Our aim was to analyse the detection probability of the common quail (Coturnix
coturnix) when using a passive survey (SOCC) in Catalonia (Northeast Spain). Moreover, we
have compared counts provided by SOCC (4) and by an active method (AQS) in an area of lowdensity populations, to know the detectability of both methods.
Material/methods
We have calculated the common quail detection probability in a sample of 451 SOCC
transects during 1992-2016 and we have compared the common quail counts obtained with
SOCC and with an active method (AQS) during 2002-2016 in a low-density area (Alt Camp). As
AQS surveyed one breeding site (Figuerola del Camp), we selected the two closest SOCC
transects. Both methods differ in the number of sampling days per year (two against 10-15),
so we have reduced the number of sampling days of AQS.
Due to the large number of zeros found in SOCC data, a binomial GLM with logit link was
performed for just one of the two SOCC transects. “SOCC detection” (zero or 1) was the
response variable and “Number of individuals detected with AQS” was a covariable.
Results
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Only in 131 transects (29%) the common quail was detected at least once in the studied
period. In the first of the two SOCC visits, 57.5% of these transects showed a detection
probability lower than 0.3 (mean: 0.36) and, in the second one, in 43.6% of transects (mean:
0.42). Only 15% and 20% of the transects, respectively, showed a detection probability over
0.7. Moreover, in 80.9% of the SOCC visits in the Alt Camp transects no individuals were
detected. On the contrary, in AQS sampled site this happened in 33% of the cases. Finally,
“SOCC detection” showed a marginally significant relationship with “Number of individuals
detected with AQS” (Chi-square=3.66, 1 d.f., p=0.056, Figure 1), thus indicating that SOCC
detection is not only extremely low but also quite chaotic and it hardly covaries with AQS.

Figure 1. SOCC probability of detection with regard to AQS counts.
Conclusion
Passive survey is almost “blind” in those areas of low-density populations, which results
to be around 50% of the SOCC transects with quail presence in the studied period. This should
be beard in mind when determining conservation status based on passive surveys data.
References:
Newson, S.E., Massimino, D., Johnston, A., Baillie, S.R. and Pearce-Higgins, J.W. 2013.
Should we account for detectability in population trends? Bird Study 60:384-390.
Kellner, K. and Swihart, R.E. 2014. Accounting for imperfect detection in ecology: a
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DISTRIBUTION MODELLING OF WILD BOAR IN A HIGHLY ANTHROPOGENIC
LANDSCAPE USING CITIZEN SCIENCE DATA
Anneleen RUTTEN*, Jim CASAER, Kristijn SWINNEN, Marc HERREMANS and Herwig LEIRS
INBO , University of Antwerp, Belgium
*Presenter: Anneleen Rutten *anneleen.rutten@inbo.be
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology; 2W. Adaptive Management of Wildlife
Species
Wild boar is one of the most widespread mammals of the world and in many regions, wild boar
populations keep expanding. Especially in the highly anthropogenic landscapes, increasing

numbers of wild boar lead to a rising number of contacts with human activities causing
Human-Wildlife Impacts. In the heavily fragmented landscape of Flanders (northern Belgium),
where the wild boar re-appeared in 2006 after more than half a century of absence, it is crucial
to get a better understanding of the probable future distribution of wild boar in order to
assess potential risks in the near future. Wild boar occurrences have been collected by citizen
science by two pathways – one being observations reported through waarnemingen.be – the
observation platform of Natuurpunt, the largest nature conservation NGO in Flanders, and
secondly, the locations, where wild boar were shot, reported by the hunters for each animal
shot. Both datasets were used to construct Species Distribution Models using MaxEnt
(maximum entropy modelling) relating environmental variables to species occurrences.
Because of a possible sampling bias due to uneven sampling effort, variation in species
detectability or areas in which hunting is not allowed, MaxEnt models need to be corrected.
We, therefore, used a new approach to define sampling bias. By describing the characteristics
of a typical wild boar observer and their observations for the citizen science data, sampling
effort was defined. For hunting bag data, areas with hunting rights were delineated to correct
for sampling bias. Model outcomes based on these new approaches for sampling bias
correction were compared with the known method of spatial thinning. All model outcomes
were found comparable reflecting the utility of our new approach. Our MaxEnt models show
that coniferous forest, deciduous forest, maize, scrub and other low cover play a key role in
defining the habitat suitability for wild boar. Built up areas and habitat diversity only had a
minor influence on habitat suitability reflecting wild boars’ flexibility to adapt to humandominated landscapes. Remaining suitable habitat is mainly found in the centre of Flanders,
although highly scattered. Habitat suitability in the West of Flanders was limited.
Keywords: Sus scrofa, MaxEnt, Species distribution modelling, citizen science, sampling
bias
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WHAT ATTRACTS WILD BOAR TO AGRICULTURAL CROPS?
Anneleen RUTTEN*, Jim CASAER, Diederik STRUBBE and Herwig LEIRS
INBO, University of Antwerp, Belgium
*Presenter: anneleen.rutten@inbo.be
Presentation type: Oral
7.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

Human-Wildlife Impacts (HWI) occur due to close contact of wildlife with human
activities in our increasingly anthropogenic world. Here, we use wild boar related impacts (i.e.
crop damage) in Flanders (northern Belgium), as a case study for assessing HWI in a highly
anthropogenic area as Flanders is one of the most densely populated areas in Europe and is
characterized by a severely fragmented landscape. The recent return of wild boar in the area
challenges managers to find solutions for a sustainable co-existence between humans and
wild boar. Apart for traffic collisions, crop damage is regarded to be the most important
negative impact of wild boar in the region. A better insight in factors attracting wild boar to a
specific field can help more effectively targeting preventive measures such as for example
electric fencing and crop planning, resulting in more cost-efficient expenditure of mitigation
funds. We therefore assessed the role of the landscape around a field, as well as field-specific
characteristics. As most reported damage in Flanders occurs in grasslands and maize fields,
we focused on these crops. For maize fields, landscape-level variables such as the amount of
maize, grassland, forest and urbanized areas in the surroundings of the field are key factors
determining the probability of damage by wild boar, while field-specific variables only played
a minor role. For grasslands, both landscape and field-specific variables were important: a
higher probability of damage was associated with decreasing distance to nearest forest,
increasing distance to nearest road, the use of inorganic fertilization, and increasing grassland
age (except when maize was previously cultivated, which makes young grasslands sensitive
for the uprooting of maize remains). Predictive models based on landscape-level
characteristics allows assessing where risks for agricultural damage are highest. We further
demonstrate that wild boar damage risks can potentially be mitigated by changes in
agricultural practices that alter field characteristics.
Keywords: boosted regression trees, crop damage, damage probability, risk
assessment, species distribution modelling, Sus scrofa
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6.S. Invasive alien species: management and attitudes

Wild boar is one of the most damaging alien species which has invaded at least 41
protected areas (PAs) in Brazil. In 2016 a Brazilian National Action Plan was elaborated to
control this invasion throughout the country. However, the Plan has no action for eradication
even in PAs. Herein we aimed to describe the first attempt to eradicate a wild boar population
at the Fritz Plaumann State Park, Southern Brazil. The park area is 717 ha, the most important
remaining of Atlantic Forest in this region, and it has a fluvial island (256 ha) with <200 m
distant to the mainland. We performed this project from Nov/2017 to Nov/2018 with four
phases: (I) diagnosis (e.g., wild boar´s distribution, history of invasion and estimation of
population size and age and sexual structure) with interviews, camtraps, tracks records and
live captures in the Park and surroundings; (II) capturing with corral traps; (III) eradication as
an extension of phase II; and (IV) elaboration of an action plan to control the invasion in the
Park. The phase III had not originally been planned, so we have opted for keeping on capturing
only after the phase II to eradicate the few remaining individuals. The first record of wild boars
in this region dates from 2015 at the Park´s island. The invasion started with local poachers
who have illegally introduced a few juveniles between 2013-2014 on the island for game
motivation. In 2017, wild boars were spread all over the island. The total hunting effort was
176 traps x night by which we caught 32 wild boars and the majority (76%) have been born
during this project according to their age by tooth eruption. The estimation of the initial
population size for this study (Nov/2017) was 13 wild boars on the island, with no records in
the surrounding areas. We also recorded 2-3 individuals which have dispersed to the closest
part outside the island, but they were hunted by landowners right after. At the end of the
project (Nov/2018), nine individuals remained but still confined to the island. Thus, we
reduced the population density from five to two wild boar/km² on the island and almost all
reproductive females were culled, nonetheless the total eradication has failed. The cost of
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this project was ca. US$ 750.00/wild boar. The population was probably too small to use only
one method (corral trap) and then hard to capture the remaining few individuals. Other
methods (e.g., dog-chasing and fire-arms) could be used as the complement to ensure the
eradication. On the other hand, the Brazilian PAs have legal restriction to use these methods
and it is hard for the park managers to mobilize hunters for this purpose. The eradication was
not possible even in a favourable situation, i.e. the invasion was detected at an early stage,
the population was small and confined to a small island, the growth rate was dependent only
on reproduction without immigration, and the most important stakeholders were involved in
the process. The final product was a specific action plan to control this invasion in the Park,
but its implementation has been waiting for the financial resource since the project´s end,
more than six months ago. The number of wild boars will likely reach the initial population
size on the island very soon and the invasion of surrounding areas is an imminent risk. Others
PAs in Brazil must face worse situation as the wild boars challenge the country wild life
management system
Keywords: invasive species, culling, action plan, management, demography, age
estimation, population estimation
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2.S. Predator-prey relationships and carnivore management

After having strongly reduced in the middle of the past century, the wolf has naturally
recolonized Tuscany, spreading across a human-modified landscape. Last census of the
population, dated 2016, revealed a minimum of 110 wolf packs, with an estimated population
size of more than 500 wolves.
Such a remarkable increase was elicited by the large abundance of wild prey, i.e. wild
ungulates, whose recovery preceded wolf’s rise. Population densities of wild boar and roe
deer in Tuscany, as shown by overall hunting bags, are among the highest in Europe. Local
conditions, therefore, couple a high human density with a high carrying capacity for wolves.
Unsurprisingly, the wolf population growth was paralleled by an increase in conflicts
with humans, mostly due to predation on livestock, but other aspects are emerging.
Confident wolves approach villages and cities, pets are killed in the backyards, sightings
become more frequent also at daylight. This is leading to a change of attitude towards this
carnivore. From being afraid for its conservation, people are now becoming afraid for their
safety. From being threatened, wolves are now perceived as a threat. As a response, illegal
killing is among the main causes of mortality.
An additional issue in this new scenario is anthropogenic hybridization with free-ranging
domestic dogs, which led to an unprecedented rate of introgression of domestic genes into
the wolf population. Hybrids are able to successfully breed and their social and feeding
behaviour does seemingly not differ from wolf behaviour. As a consequence, hybrid packs are
established from which canine genes are spread by dispersal through the population. This
risks to jeopardize the genetic identity of the wolf population, ultimately leading to genomic
extinction of the Italian subspecies.
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All the above-mentioned aspects represent a challenge for wolf conservation in
Tuscany. However, this figure is likely to become as emblematic of the nation-wide situation
and urgently calls for management initiatives, which are tediously and constantly being
postponed by a general lack of political will.
Keywords: Canis lupus, conservation, human-wildlife conflict, anthropogenic
hybridization, human-dominated landscapes.
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7.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

Wild boar (Sus scrofa) is one of the most important hunting resources in Russia. In the
ranking of socially significant species in Russia, it occupies the second position after the moose
(Zarubin et al. 2012). Information on the status and trends of wild boar resources has become
even more important due to the spread of African swine fever (ASF) in the Russian Federation
since 2007.
Data on the number of wild boars in Russia have been collected using a questionnaire
survey of 2500 regular respondents from the “Harvest Service”, which is conducted by the
Russian Research Institute of Game Management and Fur Farming named by Professor B.M.
Zhitkov on a regular basis for more than 80 years. The collection of survey information is
conducted on the territory of the whole of Russia on 18 forms of questionnaires adapted to 9
regional zones of the country. These questionnaires are sent twice a year to the network of
correspondent hunters and cover 49 species (groups of species) of mammals and 24 species
(groups of species) of birds. Recalculation of relative scores in absolute numbers and density
is made by specially developed methods using the original software “Hunting Resources”.
Calibration of conversion factors to determine the number of game animals is carried out by
the method of comparative analysis of survey and field data on the experimental sites of
stationary observations. For the analysis of materials, scientific publications and official
statistics data published by the Ministry of Natural Resources and Ecology of the Russian
Federation were also used.
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The resources of wild boar in Russia are quite low. Currently, the number of wild boars
in Russia according to estimates of the Harvest Service is about 250,000 individuals (Figure 1).
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Figure 1. Number of wild boars in Russian Federation in thousands of individuals based on
“Harvest Service” (VNIIOZ) and Ministry of Natural Resources (MNR) data, respectively

Over the past five years there has been a significant reduction in the number, mainly
due to the regions of European Russia (Table 1).
Table 1. Number of wild boars in Russian Federation in thousands of individuals
Federal
District

2014

2015

2016

2017

2018

M±m(Lim)

Nord West

36,10

36,20

29,40

27,80

20,92

30,1±2,9
(20,92-36,2)

Central

77,20

71,20

45,60

40,40

25,63

52,0±9,7
(25,63-77,2)

Volga

74,50

74,60

65,90

54,30

47,10

63,3±5,5
(47,1-74,6)

South

7,20

7,60

7,30

7,50

7,52

North
Caucasian

2,80

3,10

4,80

4,40

4,97

7,4±0,1
(7,2-7,6)
4,0±0,4
(2,8-4,97)

Ural

38,60

38,50

41,40

39,20

42,62

40,1±0,8
(38,5-42,6)

Siberian

40,58

37,50

44,60

51,30

51,71

45,1±2,8
(37,5-51,7)

Far East

44,30

43,80

50,90

54,20

57,35

50,1±2,7
(43,8-57,4)

The illegal hunting, predators and diseases (mainly ASF) have the most negative impact
on the status of wild boar resources in Russia. After the emergence and rapid spread of ASF
virus in the European part of Russia, the Ministry of Natural Resources and Ecology took a
number of measures to counteract the spread of the disease: the boar was excluded from the
list of species whose hunting bag is limited, the boar hunting season was extended, and in
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some regions large-scale reduction of wild boar stock where conducted. In some republics
and regions of the European part of the country, the number of the species decreased by two
or three times. However, these measures did not bring the expected effect, repeated
outbreaks of the disease were noted, it continued to spread, including in regions, where the
wild boar is not present.
The decrease in the number of ASF foci among domestic pigs by 60-70% noted in 2019
is associated with a decrease in cases of illegal movements of pigs and the introduction of
electronic veterinary certification in 2018, but not with a decrease in the wild boar population.
In Siberia, the Urals and the Far East, the number of wild boars is stable or increasing, but the
emergence of ASF in the Chelyabinsk, Tyumen, Omsk, Irkutsk regions, as well as in neighboring
China, Korea and Mongolia, does not exclude negative scenarios in the future.
Keywords: Wild boar, Russia, ASF, hunting resources, “Harvest Service”
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ECOLOGY AROUND BREEDING WADERS AND WATERFOWL
Mike SHORT*, Tom PORTEUS, Jonathan REYNOLDS and Andrew HOODLESS
Game & Wildlife Conservation Trust; University of British Columbia, Fordingbridge, Hampshire,
United Kingdom
* Presenter: Mike Short mshort@gwct.org.uk
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

In 1982, the Avon Valley was one of the top eight lowland wet grassland sites in England
for breeding waders. Since then, regular surveys have documented dramatic declines in
numbers of breeding lapwing, redshank and snipe. Productivity is below the level required for
population stability. For lapwings, 61% of breeding attempts fail and 82% of these are
terminated by predation. Efforts to improve wader productivity are likely to benefit
harvestable waterfowl species, for which river meadow management is a key driver on private
shooting estates.
The red fox figures prominently in studies of predation on ground-nesting birds. It’s one
of several generalist predators that are very successful in modern man-made landscapes,
where rural enterprises can generate plentiful anthropogenic food resources. Foxes are
difficult to manage, especially in lowland river valleys, and a fundamental management
decision is whether to (a) use lethal control measures to continually remove individuals that
may pose a threat, or (b) rely on physical barriers such as electrified-fencing or watercourses,
to prevent foxes from reaching vulnerable birds. As we move into an age of enlightened
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thinking on conservation, there is greater acceptance that breeding wader populations will
only recover if we also address the impact of predators, including through agri-environment
schemes. But which approach works best, in terms of delivering more birds: lethal or nonlethal control?
Efficiently mitigating against fox predation on waders and waterfowl will hinge on a
much clearer understanding of fox ecology and behaviour on river meadows. Since 2015, as
part of an EU LIFE+ funded project called ‘Waders for Real,’ we’ve GPS-tracked 37 adult foxes
in the Avon Valley during the nesting season, both on sites where waders still breed, and
where they’ve been lost. On a site where waders no longer breed but habitat remains
favourable, we found foxes living at very high densities (>10 fox/km2), which was more than
twice the density of foxes on sites where waders still breed. The recording of GPS-locations at
10-min intervals has provided a large amount of intensive data (>100,000 fixes) on how foxes
use river meadow habitats, including areas where temporary electric fencing is used to
protect breeding birds and where taller grass habitats are expected to focus foraging
behaviour. Our results have enhanced our understanding of fox activity and movement
patterns in river valleys. This new knowledge will help shape future agri-environment
prescriptions for predator management and inform game and wildlife managers undertaking
fox control
Keywords: Red fox; GPS-tracking; predation; river meadows; waders; waterfowl.
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7.S. Wildlife habitat management and behavioural ecology
The loss of biodiversity in farmland has been reported in several studies and concerns
species among all taxa (birds, plants, invertebrates and mammals – Macdonald et al. 2007).
In particular, the European hare Lepus europaeus has been declining between the 1960s and
early 2000s as shown by the decrease in hunting bags throughout Europe (Smith et al. 2005).
The main drivers associated to this decline are habitat change (loss of cover) caused by
agricultural intensification, climate change and/or predation (Smith et al. 2005).
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We assessed the abundance trend of ca. 100 hare populations in France over the last
20-30 years. Even if many populations were stable or even increasing, we observed an overall
negative trend in the population annual growth rate suggesting a slowdown of the hare
population dynamics in France.
Previous studies found that age structure is the key of population dynamics in European
hare (Marboutin et al. 2003) and that some change in recruitment rate should have important
effect on population growth rate.
In order to test the hypothesis that the decrease of the population growth rate was
associated to a lower recruitment rate, we investigated the evolution of the age structure in
the hunting bags in France over more than 30 years (1980-2017, N = 66291 hares shot). Age
was determined by eye lens weight. We evaluated the temporal trend of the percentage of
yearling in the hunting bags as well as the effect of habitat (composition of the agricultural
landscape). We found that overall the percentage of young in hunting bags was around 65%
(2 young per adult) in the 1980s, decreased since the mid-1990 to 50% (1 young per adult) in
the 2000s and has then stabilized to this low value. The decline seemed to start earlier in
grassland-dominated habitat (around mid-1990) than in cereal-dominated habitat (early
2000s).
We also studied the distribution of birth dates of hunted young hares using the eye lens
weight-age relationship (NY = 38582). We didn’t observe any change in this distribution over
time and habitat, meaning that “missing young hares” in the hunting bags were not born at a
particular period of the breeding season. This suggests that the cause of the decline of the
recruitment rate occurs during the whole breeding season or less likely that several causes
occurs at different moments. For instance, a high predators’ density may have a negative
impact on leveret survival during the entire breeding season while agricultural machinery
during crop harvesting over a more limited period.
To sum up, our results indicate that (i) the mean annual growth rate of the European
hare populations in France has decreased for the last decades; (ii) this decrease may be linked
to a lower recruitment rate, as revealed by the evolution of the age structure of hunting bags;
and (iii) the reduction of the recruitment rate may be due to a factor acting during the whole
breeding season.
One consequence of this declining breeding success is that the growth rate of hare
populations may become more sensitive to variations in maintenance than in recruitment
(Marboutin and Péroux 1995), due to their intermediate generation length (around 2 –
Lebreton and Clobert 1991), as found in other medium-size mammals (Gaillard et al. 2005).
Keywords: European hare, breeding success, France, temporal trend, life-history trait,
demography, growth rate
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1.S. Wildlife – human conflicts and its mitigation

Norway has taken responsibility to protect the European wild reindeer, but there is a
strong pressure to develop reindeer mountain habitats. We Norwegian wild reindeer
supporters, belong to a sort of religious group that believes in certain doctrines: 1) The first
Norwegians depended on wild reindeer, thus we should protect reindeer 2) Reindeer need to
live in large herds using large mountain ranges to be regarded as wild, 3) The more afraid a
reindeer is, the better. We also try to stop all human activities in wild reindeer ranges to not
disturb reindeer. However, during a long month every autumn, all wild reindeer researchers,
managers and members of the reindeer church hunt and chase reindeer. We believe this
activity is not disturbance, but some holy sacrament where we eat the meat and drink the
blood of the holy animal. We argue that wild reindeer has high value, the government funds
reindeer value-adding projects, but the economic value of reindeer is very low compared to
developing tourist areas. Rural municipalities with designated wild reindeer areas lose
economic opportunities, and there are conflicts between our church and the development
interests. In Norway, there is a governmental system with voluntary forest protection with an
annual budget of € 50,000,000. Landowners may voluntarily sell rights to timber and land to
the government. To avoid a rural popular rush to develop wild reindeer habitat, the reindeer
congregation should work to promote a voluntary forest protection with a voluntary
mountain protection program like that we have for forests. This program could purchase
mountain development areas, buy and remove cabins that adversely affect reindeer, and
support municipalities that have restrictive development plans in wild reindeer areas.
Keywords: Wild reindeer, mountain development, voluntary mountain protection
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

The European bison and deer are frequently infected with trichostrongylid nematodes.
However, information on the seasonal changes of infection that could be used as the basis for
sustainable preventive measures is scarce. The faecal egg output and subsequent
contamination of pastures with infective trichostrongylid third stage (L3) larvae of Ostertagia
spp., Cooperia spp., Oesophagostomum spp. in naturally infected animals was examined
during the year.
A herd of 290 sika deer, 300 red deer, 200 fallow deer and 15 European bison of different
age, grazing for the full year on the enclosed pastures, naturally contaminated with
trichostrongylid nematodes were examined. All animals were supplementary fed at different
times. The calves grazed together with adults throughout the study. Every two-four weeks
herbage and fresh faecal samples were randomly collected. L3 larvae from grass samples were
isolated (Fernandez et al. 2001), differentiated and counted. Each of 5-10 deer samples of the
mid–sized elongate (approx. 8 x 15 mm; hind) and small (approx. 6 x 11 mm; calf) fresh pellets
were collected separately. Large rounded (approx. 12 x 15 mm; stag) pellets (Herczeg 1983)
were avoided. The eggs per gram of faeces (EPG) were enumerated using a McMaster
technique (Roepstorf and Nansen 2000). Faecal cultures were established and L3 larvae were
obtained on few occasions (Henriksen and Korsholm 1983). Eleven harvested sika deer were
necropsied and examined for the presence of gastrointestinal nematodes (Satrija and Nansen
1993).
The EPG of sika deer hind faeces was elevated in the May during the peri–/post–
parturient period resulting in the elevated contamination of pastures with L3 larvae of
Ostertagia spp. in June until the middle of September. This was the source for infection of
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calves resulting in delayed EPG output during September to November. Hence the highest risk
of infection was in early born calves grazed on pastures in July. Infective larvae of
Oesophagostomum spp. did not survive during the winter, but were reintroduced onto the
pastures by adult deer. The EPG in hind faeces was elevated in March, April and May (fallow
deer) or April (red deer) during the peri–/post–parturient period. This was the infection source
for calves (fallow deer) resulting in delayed EPG output during February–April. The numbers
of infective L3 stage larvae on pastures were very low. The infective Ostertagia spp. L3 stage
larvae were first detected on the bison pasture in April, representing the overwintered
population. This was the infection source for calves, excreting the increasing EPG numbers
until November and resulting in delayed increase in pasture contamination with L3 in the end
of October (P<0.05).
The elevated EPG number in deer hind faeces in spring has an important role in
maintaining pasture contamination and served as the infection source for calves.
Keywords: Trichostrongylidae, gastrointestinal nematodes, epidemiology, sika deer,
fallow deer, red deer, European bison
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4.S. Genetic structure and diversity of wildlife populations

Balkan chamois (R. r. balcanica) is distributed across mountain chains in the Balkan
Peninsula. Knowledge of the population genetic structure of Balkan chamois is limited and
confined to regional studies. Therefore, the aim of this study was to use nuclear (20
microsatellites) markers to investigate the genetic structure of the subspecies across its
distribution range and provide information on the connectivity levels of the different
(meta)populations. We obtained muscle samples (preserved in 96% ethanol) from countries
where hunting is allowed or from natural deaths and bone samples from hunters’ private
collections. We extracted DNA and successfully genotyped 79 individual samples of the Balkan
chamois from six geographical populations and more are currently under study. Significant
deviations from Hardy–Weinberg equilibrium were observed for three loci. In total, 115 alleles
were detected across the 17 loci and the 6 study areas. The number of alleles ranged from 2
to 11 with a mean of 6.65. Observed heterozygosity ranged from 0.649 to 0.316 in Croatia and
North Macedonia, respectively, while expected heterozygosity ranged between 0.592 in
Montenegro and 0.303 in North Macedonia. The analysis of the genetic structure of the
populations based on differences in the allele size (RST statistic) had the highest value of 0.316
between North Macedonia and Bulgaria and the lowest between Montenegro and Croatia
(0,085). The STRUCTURE analysis indicated four clusters, one widespread across the
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Peninsula, indicating similarity in the genetic structure of these populations, and three
geographically confined (Bosnia and Herzegovina, Bulgaria and Serbia) ones. This knowledge
about the population genetics of Balkan chamois will constitute the necessary starting point
to assess the conservation status of the subspecies and design the necessary conservation
strategies.
Keywords: Balkan chamois, genetic structure, genetic diversity, microsatellite
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3.S. Wildlife and human-induced global climate change

A recent European review of the status of breeding Common Pochard population
showed substantial decline since the 1980s (Fox et al., 2016). Our study has revealed that in
Eastern Europe and Siberia, a particularly marked decline of the local breeding population was
recorded during the last decades. The breeding population in the European Russia has
declined from about 250,000 pairs in the 1990s to up to 100,000 pairs estimated in 2018. Up
to 3-fold decline in numbers was recently recorded in certain regions of western and central
Siberia. Simultaneously eastwards breeding range expansion of the species was observed with
new records of breeding Common Pochards in east Siberia.
Common Pochard prefers eutrophic shallow lakes and floodplains rich in macrophytes
and benthos organisms, also artificial wetlands (mostly fishponds) with abundant food
resources. Many habitats of such types have been lost or degraded in Eastern Europe and
Siberia during the last decades. It was mainly caused by recent land-use changes resulting in
abandonment of large territories earlier used for agriculture and aqua-culture.
Climate warming is a major threat to ecosystems of small shallow lakes and ponds in the
steppe zone of European Russia and Ukraine. Increased predation (particularly from invasive
mammal species) is also important factor contributing to continued decline in the nesting
abundance of the species.
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Restoration of certain key habitats and re-introduction of traditional sustainable
farming is necessary to enhance the population of Common Pochard which is currently
showing such unfavourable status throughout the whole Western Palearctic region.
Successful restoration projects of certain habitats particularly important for breeding and
migratory Common Pochards recently implemented in Lithuania and Belarus can be used as
examples for large-scale restoration schemes in Eastern Europe and Siberia
Keywords: Common Pochard, population trend, habitats
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7.S. Wildlife habitat management and behavioural ecology

Introduction
Among the large ruminant game species in Hungary, red deer can be called a “key”
species because of its impact on forest ecosystems. Due to the distribution area and increasing
population of red deer over the past few decades, the species plays a primary role in wildlife
damage to forests. Therefore, possessing as much information as possible about the
behavioral characteristics of red deer is essential.
Materials and methods
The research was conducted in the Sopron Highlands, North-West Hungary. GPS collars
were fitted onto 7 red deer hinds and 3 red deer stags from 03/03/2005 to 18/02/2011. The
collars tracked the positions of the collared individuals hourly. Over the data collection period,
the ten GPS collars recorded 99,314 positions over the course of 108 months. During map
processing, the data were classified yearly, seasonally, and monthly. We analyzed the
movement, habitat use and habitat preferences of the collared individuals with Jacobs-Index.
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Results
Both seasonal differences and sex differences can be detected and justified in the
development of red deer home range and habitat use. The size of home range areas lags
behind in the rest of the country due to the high homogeneity of the area’s resources and the
low proportion of open habitats. The average annual home ranges were as follows: females
(MCP):1391±492 hectare, males (MCP) 3381±1641 hectare, females (KHR_90): 88±36 hectare,
males (KHR_90): 261±69 hectare. Stags showed a higher degree of movement, and the
seasonal development of the habitat did not play much more of a role than it did in the case
of hinds where the effects of the sources could be well separated. Additionally, stags showed
a greater degree of movement. Furthermore, stags used crop fields more intensively, while
hinds largely preferred grasslands. This indicates that the two sexes used different parts of
the Sopron Highlands for the majority of the year.
Conclusions
Sexual and seasonal differences can be detected in the home range and habitat use of
red deer in the Sopron Highlands. The habitat use of red deer hinds in this area - homogeneous
at the source - is greatly influenced by the spatial and temporal changes of available resources.
Accordingly, hinds show greater seasonality than stags, whose behaviour does not show a
strong seasonality due to their larger areas of mobility, their spatial diversity, and the
uniformity of their habitat use.
Keywords: GPS-telemetry, home range, Jacobs-index, seasonal and sexual differences,
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4.S. Genetic structure and diversity of wildlife populations

After the long persecution during the last centuries, large carnivores are expanding
throughout Europe again. However, the native Carpathian population of the Eurasian lynx
(Lynx lynx) on its western edge of distribution range seems unable to spread further, although
suitable habitats are available. The potential for range expansion can be affected by many
factors, both extrinsic and intrinsic, such as landscape fragmentation, low natural fecundity
and high mortality, natal philopatry, and low and sex-biased dispersal rates. Thanks to longterm non-invasive genetic sampling of the peripheral lynx population at the Czech-Slovak
border, we were able to shed light on some of these factors. In particular, our aims were to
give insights into the population size fluctuation, genetic variability, sub-structuring and social
organization of the study population. We have collected 454 samples, especially non-invasive
(scat, hair, urine) in 2009–2016.
Using 15 microsatellite loci and the sex specific marker amelogenin in total, we
identified 40 individuals of lynx. Even though the population size has been relatively stable
over the study period, inbreeding coefficients of residents were much higher at the end of the
study than those of founders at the beginning of the study and the genetic variability
decreased. High rate of female natal philopatry, together with breeding of only a few resident
individuals with well-established home ranges, led to incestuous mating and production of
inbred individuals followed by reduction of effective population size of the population, and
sub-structuring of the population through formation of two distinct family lineages. Non-
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resident individuals (predominantly males) occurred regularly in the study area, suggesting
that the study area is still connected with Western Carpathian population, but they did not
participate in breeding.
Our study illustrates, how social constraints, such as territoriality, breeding of
residents and natal philopatry of females can pose considerable threats to small, isolated, or
edge populations, and should be considered in planning of conservation and population
recovery of species with similar social structure.
Keywords: conservation genetics, Eurasian lynx, edge population

PREDATOR-PREY RELATIONSHIPS AND CARNIVORE MANAGEMENT: THE NEED
TO UNDERSTAND INTERSPECIFIC INTERACTION NETWORKS
Marion VALEIX
CNRS (French National Centre for Scientific Research)
Presenter: Keynote speaker, marion.valeix@univ-lyon1.fr
Presentation type: PLENARY
2.S. Predator-prey relationships and carnivore management

My 19-year experience in ecological research in Hwange National Park, a beautiful
African savanna ecosystem of Zimbabwe, has led me to understand the importance of
considering the network of ecological interactions in which our study species are embedded.
Using past and present works, I will try to illustrate with practical examples this importance.
First, I will synthetize the findings of our research on predator-prey interactions in
Hwange (proactive and reactive behavioural responses of prey to the risk of predation,
potential fitness consequences of these responses for prey, and the role of prey abundance
and distribution on the spatial ecology of large carnivores). Based on recent reviews of the
literature on the non-consumptive effects of predation in large mammals, I will then highlight
the gaps in our understanding of the role of fear and the need to consider the multi-predator
or multi-prey context of our studies. For example, I will show how zebras respond differently
to the risk of predation by lions or hyaenas, and how lions and hyaenas interact with each
other on a fine scale with contrasting seasonal patterns of dynamic interactions that may
result from both direct and indirect interaction mechanisms and seem to alternate between
competition and facilitation.
Second, I will illustrate how management practices can indirectly affect predator-prey
and predator-predator interactions. I will focus on two management practices: (i) a change in
the level of trophy hunting off-takes in the hunting concessions surrounding the park, and (ii)
the pumping of water to maintain a high level of water availability in the park.
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With the Wildlife Conservation Research Unit of Oxford University, we showed that
changes in the level of lion trophy hunting outside Hwange National Park led to changes in
the abundance of the lion population inside the park, and in particular in the number of males
in the population. Unsurprisingly, we showed that the increased turnover of males induced
by a high level of trophy hunting led to higher infanticide levels. Additionally, for the first time,
we revealed that the arrival of a new male lion in a pride led to a delayed infanticide with subadults leaving too young their maternal pride to be able to survive the dispersal event. These
changes indirectly influenced the hunting behaviour of lions, which ultimately had
unsuspected repercussions on the hunting behaviour of other carnivores such as hyaenas.
Finally, I will illustrate how the pumping of water in Hwange led to a strong increase in
the elephant population and how this increase affected the structure of the vegetation, which
in turn influenced where lions killed their prey in the landscape. This example of environmentmediated interaction modification together with the example of how the management of a
species outside a protected area may influence species interactions inside the protected area
highlight the need to consider the network of interspecific interactions operating in a
community and the effect of indirect interactions and interaction modifications.
Keywords: predation, predator intraguild interactions, community ecology, interaction
modification, trophy hunting, water management.

GENETICS AND GENOMICS OF WOLVES AND QUAILS. OPPORTUNITIES AND
CHALLENGES
Carles VILÀ
Doñana Biological Station (EBD-CSIC), Spanish National Research Council
*Presenter: Carles Vilà, carles.vila@ebd.csic.es
Presentation: Plenary
4.S. Genetic structure and diversity of wildlife populations

Since the mid-1990s, the use of genetic markers has revolutionized the study of natural
populations. The advances in molecular approaches has led to an increased knowledge about
evolutionary relationships between species, structure and differentiation of populations,
identification of cryptic species, reconstruction of kinship and relatedness among individuals,
identification of hybrids, effects of the landscape on dispersal, assessment of demographic
changes, noninvasive monitoring of elusive species, genetic characterization of ancient
specimens, etc. Traditionally, for all these studies researchers have aimed at obtaining a
representation of the genome of the sampled individuals by the use of a handful of markers.
However, the dramatic decline in DNA sequencing costs in the last ten years is opening new
ways of work by applying genomic tools that offer a more precise view of the genetic
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variability across individuals. Sequencing a human genome today is about one hundred
thousand times cheaper than it was when the first human genome sequence was published
in 2003. These advances offer great opportunities for the study of natural populations,
allowing us to pose new questions and to generate more robust inferences. However, these
approaches also pose new challenges. I will present a few examples of my own research on
how the application of genetic tools has allowed understanding natural processes in wolves
and quails, limitations of these new analyses, and prospect for future developments.
Since dogs are a model organism in biomedicine, lots of genetic resources have been
developed that can be used with wolves. For example, using some of these resources it has
been possible to identify genes involved in the domestication of wolves or adaptation to
altitude. By analyzing the complete genome sequence of a wolf from an isolated population
in Southern Spain we have been able to monitor the consequences of a long history of
isolation of a small population. This has resulted in very high levels of inbreeding -and
probably inbreeding depression- coupled with frequent hybridization with dogs. This
population seems to have been driven to extinction.
Using genomic resources we have also been able to identify cryptic population structure
within common quails. Although traditional population genetic analyses had failed to show
big differentiation across western European common quail populations, genomic analyses
have revealed dramatic arrangements in the genome that correspond to phenotypically
different types and may represent evolutionary distinct lineages. This cryptic population
structure is highly relevant for sensible management plans and genomics can help to their
design.
Keywords: conservation genetics, genomics, hybridization, population structure,
wildlife genetics

EFFECTS OF LYNX PREDATION AND HUMAN HUNTING ON ALPINE
CHAMOIS – WHICH FACTOR HAS MORE IMPACT?
Kristina VOGT*, Christian WILLISCH and Sven SIGNER
KORA (Carnivore Ecology & Wildlife Management), Centre for Fish and Wildlife Health,
University of Bern
*Presenter: Kristina Vogt k.vogt@kora.ch
Presentation type: Oral
2.S. Predator-prey relationships and carnivore management

The Alpine chamois is a charismatic mountain ungulate and one of the most important
game species in the Alps. In recent decades, hunting bags of Alpine chamois have been
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decreasing in Switzerland and several neighbouring countries. Management authorities and
hunting associations are worried about the state of chamois populations. Among the factors
held responsible for declining chamois populations are adverse climatic conditions,
inappropriate hunting practices, and predation by Eurasian lynx. The lynx has been
reintroduced to the Swiss Alps in the 1970ies and is still considered as threatened. In this
study, we investigated the effect of lynx predation and hunting on chamois population
dynamics in the north-western Swiss Alps. We simultaneously collected data on predation
patterns of 10 GPS-collared lynx and on recruitment rates of 14 chamois groups in the same
study area from 2016–2018. Moreover, we analysed time series of chamois population counts
in 25 areas from 1960–1994 to analyse factors influencing population growth using state
space models. Our field study showed that lynx preferentially preyed on juvenile chamois.
However, recruitment rates in chamois groups exposed to higher levels of lynx predation were
not lower than in groups exposed to lower predation levels. On the contrary, harsh weather
conditions during the winter 2017/18 noticeably decreased survival of juvenile chamois. This
suggests that lynx predation on juvenile chamois is in part compensatory. The results of the
state space models for 1960–1994 revealed that human hunting and lynx presence were able
to limit chamois population growth. Average hunting rates across areas amounted to 15% of
the total population. The effect of lynx presence was equivalent to a mean hunting rate of 8%.
We also found strong limiting effects of annual snowfall and red deer density. The effect of all
factors was modulated by differences in the productivity of local chamois populations. We
conclude that, on average, human hunting has influenced chamois population growth more
strongly than lynx predation from 1960–1994. The lynx is but one factor among many and we
would expect that chamois population growth can be influenced more directly via changes in
hunting quotas than via a reduction of lynx densities.
Keywords: Predator-prey relationships, Eurasian lynx, Alpine chamois, hunting,
carnivore management, population dynamics.

ESTABLISHING A NATIONAL WING SURVEY FOR HUNTABLE WATERBIRDS IN
THE UK
Heather WARRENDER*, Matthew ELLIS, Richard HEARN and Kane BRIDES
British Association for Shooting & Conservation, Marford Mill, Rossett, Wrexham, LL12 0HL, UK
*Presenter: Heather Warrender heather.warrender@basc.org.uk
Presentation type: Oral
3.SS.1. Waterfowl Harvest Management

Wing surveys can provide invaluable information on the species composition and age and
sex structure of waterbird harvests, which can in turn be used to track trends in population
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parameters or better manage huntable populations. Count data indicate that a number of
huntable waterbirds in Europe appear to be showing population declines, but for most of
these there is a lack of demographic data with which to explain the proximate cause of
population decline. There is also no national bag recording scheme in the UK so there is also
a lack of knowledge about the composition of the bag. This study attempts to reinstate the
wing survey that historically ran annually in the UK so that further data on the shot
populations of waterbirds can be gathered.
Over the course of the 2018/2019 hunting season BASC asked hunters to participate in
this survey by collecting one wing from each duck, goose and woodcock they shot. They were
also asked to place it into a bag with details of the date it was shot and the county in which it
was shot and store them in the freezer. Hunters could post wings directly to BASC, contact a
regional team or the wildfowling team or bring the wings along to a wildfowling workshop.
A total of 2,048 wings were collected including 1,572 ducks, 120 geese and 353
woodcocks (extras were common snipe and golden plover). Each wing was examined to
determine the species and, where possible, the age and sex of the individual. We used
certainty scores to indicate the degree of confidence we had with the age and sex
assessments. The age, sex and origin of the wings submitted will be briefly discussed as well
as the varying contribution of wings by wildfowlers across the UK.
Following the initial success this year we intend to continue to carry out the wing survey
annually so that quarry waterbird populations are better monitored and managed. We also
aspire to coordinate the UK scheme with other national schemes to provide standardised
flyway-scale coverage
Keywords: Wing survey, waterbirds, hunting, harvest statistics

THE PREVALENCE, PROMOTIVE FACTORS AND IMPACT OF LUNG PARASITES
IN ROE DEER (Capreolus capreolus) IN SOUTHEAST GERMANY
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

The existence of bronchopulmonary nematodes in roe deer is well documented;
however, little is known about the impact of these parasites on their host animal or which
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parameters influence the outbreak and intensity of infection. In order to obtain adequate data
on the relevance of factors such as population density, climatic and environmental conditions
or age, sex and body mass of the infected deer, a large number of individuals was required. In
this study, we examined the prevalence and intensity of parasitation in 450 roe deer (238
females and 212 males) bagged by hunters between September 2017 and December 2018 in
typical landscapes of southeastern Germany. The respiratory tract, including lungs and parts
of the trachea, was recovered from each animal and stored frozen until examination. Here,
after defrosting, a visual inspection of the lungs was performed and the presence and
distribution of verminous nodules were recorded. Furthermore, the trachea and main bronchi
were opened longitudinally with a pair of scissors, thoroughly examined and the adult worms
collected. To detect the nematode`s first stage larvae, previously determined parts of the
pulmonary parenchyma were cut out, chopped, put into solution and after hydro-extraction
microscopically examined.
The overall prevalence of infection was remarkably high (51.0%). Two species of
bronchopulmonary nematodes could be detected, Varestrongylus capreoli and Dictyocaulus
capreolus, with a prevalence of 44.9% and 13.6%, respectively. Interestingly, significant
regional differences in the prevalence and quantified larval burden could be observed.
Regarding Varestrongylus capreoli, the highest prevalence was found in forest habitat with
mixed stands of spruce and beech (57.4%), the lowest in pine forests (29.7%), while for
Dictyocaulus capreolus the infection rate ranged between 26.3% (beech stand) and
astonishing 0.0% (agricultural area).
Keywords: bronchopulmonary nematodes, roe deer, Dictyocaulus capreolus,
Varestrongylus capreoli, southeast Germany, lung worms, parasite

COMPARISON OF INGREDIENTS AND COMPOSITION OF ROE DEER DIET IN
DIFFERENT HABITATS
Jörg ZEITLER *, Sarah DAHL, Steffen PFEIL, Wilhelm WINDISCH and Andreas KÖNIG
Technical University of Munich, School of Life Sciences Weihenstephan, Wildlife Biology and
Management, Hans-Carl-v.-Carlowitz-Platz 2, 85354 Freising, Germany
*Presenter: Jörg Zeitler joerg.zeitler@tum.de
Presentation type: Oral
7.S. Wildlife habitat management and behavioural ecology

The diet of roe deer and feeding availability in different habitats is being debated in our
field. Particularly, the nutritional shock after the harvest season has been repeatedly
highlighted whilst already disproved. The main focus of our research is to discriminate
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different habitats in terms of their ingredients and composition of the diet of roe deer
(Capreolus capreolus) over the course of time. The investigated habitats are lowland forests,
agricultural areas and mountain forests in Bavaria. Because of the different usability and food
availability in habitats, ingredients and composition should differ markedly with rising altitude
and fluctuate depending on anthropogenic influence. A previous study (König et al. 2016) has
already shown increased energy levels on agricultural areas in comparison to natural forest
habitats.
To investigate the ingredients and composition of deer, we used the stomach contents of
animals from all habitats. The sample size is 129 roe deer rumen content samples, which are
composed of 62 samples from Sailershausen (agricultural area), 36 samples from Ruhpolding
(mountain forest) and 31 from Burglengenfeld/Roding (lowland forest/coniferous forest). The
sex ratio of the investigated animals over all habitats was 1.05:1 in favour of males. In order
to perform Weende analysis, the samples were freeze-dried and milled. Based on the results,
we determined the amount of usable, metabolizable energy in roe deer of the different
habitats with HGT (Hohenheim Gas Test). At least, we analyzed the results related to the age
of animals. Also, we searched for correlations between groups of plants and the components
in the diet out of the Weende analysis.
The data suggests higher energy levels on agricultural areas in comparison to forest
habitats based on the rumen volume, which increases with rising altitude. In contrast, on
mountain habitats there tends to be more available energy for roe deer as in lowland forests
based on the body weight. Also, Weende analysis has shown that the mountain habitat
provided the highest raw protein (XP) and nearly as much raw fat (XF) as in the coniferous
forest habitat. Our research addresses, furthermore, the nutrient availability on agricultural
areas over the course of a year. This has shown an XP-Peak in April and an XF-Peak in
August/February, what matches the expectations from previous studies.
In conclusion, this project proves sufficient nutrient intake over the whole year on
agricultural areas and clearly states the adaptability of roe deer once again by showing the
ingredients and composition of roe deer diet in anthropogenic affected and natural areas. At
least, we can state that there is no energy gap for roe deer in the whole year and no need of
supplemental feeding in February, March or April. This knowledge can help to prevent
incorrect feeding patterns, reduce browsing and contribute to animal welfare.
Keywords: roe deer, diet, habitat, energy, composition, ingredients, Bavaria
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1.S. Wildlife – human conflicts and its mitigation

The consequences of intensive urbanization are reflected in the increased size of urban
and semi-urban landscapes, and, therefore, also in the reduction and fragmentation of
general habitats of wildlife. Nowadays, the area of contact between urban areas and natural
habitats of wildlife increases because of the simultaneous expansion of the agricultural
landscape. As a result, many animal species more and more adapt to live and thrive in
settlements and other human modified habitats, which often results in various conflict
situations. Such conflicts can affect the society, activities and interests of people, and are most
often reflected as damage on property or domestic animals, as an increased risk in road traffic
due to game-vehicle collisions, higher risk for disease transmission from game to humans and
domestic animals, and/or direct attacks of game species on humans and pets. All these
influences can provoke a negative attitude towards wildlife and even violent interventions
against it. Therefore, it is very important to find integrated solutions for game management
in non-hunting areas. However, the implementation of the population control measures is
currently very difficult in such an environment either due to legal constraints or due to the
expected negative responses of the public. In order to better understand the problematic and
to facilitate the active management of game species in the urban environment in Slovenia, we
started the project "Game species in settlements, on roads and other non-hunting areas:
problems, challenges and solutions" in 2018. In the initial phase, we analysed all registered
data on damage cases from the comprehensive, national wide database of the Ministry of
Agriculture, Forestry and Food for the period between 2008 and 2018. We analysed all cases
of reported damages in non-hunting areas, i.e. for all game species and several different types
of damages. In the study period and throughout Slovenia, there was a total of 1,570 reported
conflict events caused by the following game species: red deer (N=410, 26%), wild boar
(N=297, 19%), red fox (N=209, 13%), roe deer (N=193, 12%), stone marten (N=179, 12%), and
Eurasian jay (N=130, 8%); moreover, several conflicts were caused also by hooded crow,
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brown hare and European badger. Sporadic damage cases were related to edible dormouse,
fallow deer, pheasant and mouflon. Regardless the species, most of the damage was made on
crops (N=846, 54%), followed by livestock and pets (N=285, 18%), objects and materials
connected to agriculture (N=177, 11%), real estate (N=148, 9%), plants (N=79, 5%), vehicles
(N=26, 2%), and miscellaneous (N=6, 1%), respectively. Red deer, roe deer, wild boar and jay
caused the highest damage on crops, stone marten and red fox on livestock and pets, and the
stone marten also on real estate. In the contribution, we will also present interannual
variability in the frequency of damage cases, their seasonality and spatial distribution. A high
interannual variability in the number of conflicting events can be a result of their stochastic
occurrence and the promptness/interest of the injured parties in reporting damage. The
number of conflicts is certainly affected also by the availability of food in wildlife’s natural
habitats and weather, i.e. duration of dry periods and snow coverage. Human disturbances in
surrounding habitats also have an important impact since they force animals to retreat to
other places, such as semi-urban areas where they can cause damage.
Key words: game, management, conflict, damage, non-hunting areas

COUNTS AND DISTRIBUTION OF WATERBIRDS IN CAMARGUE - A TOOL FOR
MANAGEMENT
David VALLECILLO, Jocelyn CHAMPAGNON, Léo BACON* and Matthieu GUILLEMAIN
National Hunting and Wildlife Agency / Tour du Valat, France
*Presenter: Léo Bacon leo.bacon@oncfs.gouv.fr
Presentation type: Poster
3.SS.1. Waterfowl Harvest Management

The Camargue is one of the most important wetlands in France for migratory and
wintering waterbirds. As such, wintering waterfowl and coot populations are subject to
standardized monitoring (aerial and ground counts). Besides, intense hunting activity is
carried out on about 70% of the surface area in natural or semi-natural habitats of the delta.
Based on a network of scientists, natural space managers and hunters’ representatives, this
project combines applied ecological research and local management methods to lay the
foundations for more sustainable hunting, i.e. promoting more rational use of wetlands and
their biodiversity. This project is based on three interconnected axes. The first section will aim
at testing different hypotheses relating to the survey methods (aerial counting vs. ground
counting) and the influence of the observer on the results of the counts. For that purpose, we
will apply and compare different hierarchical models (N-mixture, log-normal) to quantify the
influence of variables such as the observer or the counting method on the detection of
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individuals and to improve the accuracy of population dynamic estimates (trends, spatial
distribution). The second section will assess the role of local variables on the evolution of the
spatial and temporal distribution of wintering ducks in Camargue. In complement, a third
section will aim to bring together Camargue stakeholders around a reflection on counting data
and habitat and harvest management practices.
Keywords: bird counts, population dynamics, modelling, management, ducks

MIGRATION OF FALLOW DEER (Cervus dama L.) AFTER RELEASE FROM THE
ENCLOSURE
Artūras KIBIŠA, Kastytis ŠIMKEVIČIUS, Renata ŠPINKYTĖ-BAČKAITIENĖ*, Gediminas
BRAZAITIS and Vitas MAROZAS
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Presentation type: poster
7.S. Wildlife habitat management and behavioural ecology

Introduction
Fallow deer are particularly suitable to breed in enclosures. However, fallow deer are
an interesting huntable species as well. There are no natural limitations (e.g. climate, food) or
legal restrictions in Lithuania for fallow deer. There are many cases in Lithuania where fallow
deer are breeding in enclosures and smaller or larger groups being released into the forest.
Problem
There is a lack of research and reviewed publications on fallow deer migration,
distribution and adaptation success after their release from enclosures. The purpose of the
present study is to fill the information gap and consequently confirm or infirm some beliefs.
Methods
In the first part of spring in 2018, 11 fallow deer (3 males and 8 females) were released
from an enclosure, after having them marked with ear tags, and 3 individuals (2 males and 1
female) were tagged also with GPS collars. Fallow deer's GPS collars were set up to send an
hourly signal to the server with the location of the animal's location.
Results
The average speed of released fallow deer was 0.13 km per hour. The average speed of
males was 0.03 and 0.16 km per hour, and female - 0.20 km per hour. The average distance
covered per day was 3.4 km. The average distance covered per month was 79.2 km. Males
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covered an average of 48.6 and 54.1 km per month, and female 101.1 km. During two months
after their release, the fallow deer did not move further than 1 km from the enclosure.
The average home range in the first year was 1342.3 ha. The average home range
between individuals differed three times: the average home range of the two males was 342.5
and 1081.9 ha; it was 775.8 ha for the female.
The forest area represented 52.1% in the fallow deer home range. During the period of
observation, fallow deer were more often registered in the forests (69.2%) than in the open
areas. The fallow deer preferred forest edges (200 m wide zone from the edge of the forest).
Only 6.4% of the points were registered in interior forest habitats (more than 200 m from the
edge of the forest).
Conclusion
The distance covered and home range differed between males and females. The males
were more active, their home range was larger, but both males and females remained in a
relatively small territory, close to where they were released
Keywords: Fallow deer, migration, GPS collars, enclosure, release
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6.S. Invasive alien species: management and attitudes

Introduction
Animals of the Sika deer Cervus nippon hortulorum (synonym C. n. Mantchuricus) (n = 6
males and 18 females) were brought to the territory of Lithuania in 1954. The herd of Sika
deer was released in Dubrava forest situated in the middle of Lithuania. In 1973, it was noticed
that Red deer and Sika deer crossbreed. Therefore, later in Lithuania, the Sika deer were
allowed to be kept only in enclosures. In 2017, 1195 Sika deer were kept in enclosures in
Lithuania.
Problem
The Rules for Using of Wild Animals state that animals of alien species (i.e. Sika deer)
and invasive species of wild animals raised in enclosures and wild animals not naturally
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present in the territory of Lithuania cannot be released. However, in 2012 and 2013, after
collecting genetic samples from Sika deer (kept in enclosures) and Red deer (from wild), hybrid
animals (Sika deer x Red deer) were determined in Red deer population.
Purpose
To find out whether Sika deer live free in the forests in the territory of Lithuania.
Methods
The potentially inhabited area of Sika deer in the North-West of the Lithuanian territory
was identified. In the first step during the field works, the signs of the living activity of the
deer (traces, excrements, damages) were identified. In the second step, camera-traps were
set as well.
Results
In the investigated area, deer excrements were found in all transect lines, which,
according to their size and shape, belonged to the Sika deer. Trees and shrubs browsing were
also registered throughout the investigated area. The tooth markings, height of browsing,
form of traces indicates Sika deer presence. An adult female skull was also detected,
corresponding to the Sika deer parameters. Using video recording cameras, a herd of Sika
deer, consisting of at least three males and several females with young individuals, was
recorded in the area under investigation.
Conclusion
The study revealed the presence of free-ranging herd of Sika deer in Lithuania. It is likely
that this herd is very sedentary, because the information gathered shows their presence only
in a very specific, relatively small area. The pilot study did not reveal crossbreeding
circumstances between Red and Sika deer populations.
Keywords: Sika deer, Red deer, hybrid, invasive species
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7.S. Wildlife habitat management and behavioural ecology

Abundant ungulate populations play important roles as drivers of ecosystem functions
and, also, affect agriculture and forestry. The management of game populations is ecologically
and economically based on regulations of the game density, considering the balance between
the density and carrying capacity of the territory, status and the population dynamics as well
as hunting needs.
Previous studies have considered the population dynamics and status of the native
ungulate species; however, it is still not clear how manage populations properly depending
on the hunting intensity. The purpose of this study was to analyze and compare the population
status of native populations of ungulates like moose, red deer, roe deer and wild boar
inhabited population status in the Punia Pinewood, where the commercial hunting is
conducted, and in the southern part of Prienai Forest, where the main holders of hunting area
units are hunter clubs. The analysis was performed in four hunting seasons, from 2009 to
2013. The data on harvesting and abundance were obtained from the official statistics of the
Ministry of Environment and from the game census in different hunting ground units.
We found that the local populations of moose are not abundant or animals occur
occasionally. The density does not reach the minimum permissible level. Some increase in
number observed only in the last years. Therefore, the control of moose local populations is
non- purposeful ad insufficient both on the commercial hunting areas and on the areas of
hunter clubs.
The local population of red deer on the areas of hunting clubs is rather stable, but it
hardly reaches the minimum density level. On the commercial hunting areas, the abundance
of red deer 2-3 times exceeds the permissible density of this species. This population should
be used more intensively. The populations of roe deer on hunting areas of the both categories
significantly differ in their abundance and use while population parameters are comparatively
stable.
The local population of wild boar is used more intensively on the areas rented by hunter
clubs, and their density is nearly to the permissible level. On the areas of commercial hunting,
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the population of wild boar is used passively, that is why the animal density exceeds
permissible norms even four times.
On the areas of hunting clubs, the main harvested species are red deer and wild boar.
As their populations are abundant, they are used intensively. That is why the populations stay
comparatively stable and keep their permissible level of density.
On the areas of the commercial hunting, the main harvested species are red deer and
wild boar, and gamekeepers try to keep the larger number of these species. As the main aim
is trophy hunting, the stags and boars are most under spotlight while females and young
animals less used. Therefore, on the areas of commercial hunting, wild boar and red deer
populations are used unreasonably and their density exceeds permissible level several times
Key words: Ungulate game, population, status, hunting, hunting clubs, commercial
hunting
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1.S. Wildlife – human conflicts and its mitigation

Purpose/Objective
Roadkill and wildlife-vehicle collisions (WVC) present both conservation and trafficsafety issues. Whereas data about WVC is generally available, information about animal
movement, including time and locations where they cross roads, is missing. We therefore
studied the behaviour of roe deer using collars equipped with GPS. The aim of this work was
to determine the time of day and places where roe deer cross roads. We further evaluated
changes in their behaviour induced by the installation of olfactory repellents along certain
parts of roads.
Methods
Ten roe deer were caught into the box traps, which were placed until maximum distance
200 meters from the road. Then they were equipped with GPS collars (E-Obs, Germany) and
monitored over a two-year period. The animal positions were recorded as sequences of GPS
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points in two ways: on a regular basis every several hours and when a threshold of
acceleration was reached.
Road crossings were defined as intersections of connections between two consecutive
GPS points and the respective roads in GIS. Then places where crossings concentrated in a
form of statistically significant clusters were determined using the KDE+ method.
Olfactory repellents were then applied at certain points along road at intermittent time
periods. Therefore, animals were exposed to periods with and without repellents. Changes in
roe deer behaviour were determined using statistical analyses of GPS locations in the two
respective settings.
Results
The project is still running but certain interesting findings can be presented.
Unexpectedly, our findings occurred in an area of approximately 40 ha, on average. Only four
of the ten roe deer crossed roads on a regular basis as their areas extended to both sides of
the road. They crossed the road most often during sunrise and sunset. The two deer that most
actively crossed the road were killed by cars.
Conclusion
GPS collars, even when accompanied by an accelerometer, did not produce as precise
position data as expected and needed for this kind of research. This system was not efficient
when studying the effectiveness of safety measures to prevent road crossings. The results
related to the changes of roe deer behaviour influenced by the olfactory repellents will be
presented at the conference.
Keywords: Wildlife-vehicle collisions; roads; GIS; hotspots; olfactory repellents; GPS
collars; Roe deer
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3.S. Wildlife and human-induced global climate change
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Spatio-temporal variation in resource availability leads to a variety of animal
movement strategies. In the case of ungulates, temporally unpredictable landscapes are
associated with nomadism, while high predictability in the resource distribution favours
migratory or sedentary behaviours depending on the spatial and temporal scale of landscape
dynamics. As most of the surveys on moose (Alces alces) movement behaviour in Europe have
been conducted on Scandinavian populations, little is known about the movement strategies
of moose at the southern edge of the species’ range. We expected changing habitat
patchiness in central Europe would be associated with the variation in the moose movement
strategies at landscape scale. To verify this hypothesis, we analysed 32 moose fitted with GPS
collars from two, differing in a level of patchiness, study areas – Biebrza and Polesie National
Parks (E Poland). We classified moose movements using the net squared displacement
method. As presumed, lower patchiness in the Biebrza study site was associated with the
predominance of individuals migrating short-distance, while in more patchy landscape of
Polesie, resident moose dominated. At the individual level, the propensity of moose to
migrate decreased with increasing abundance of forest habitats in their summer ranges. In
addition, the parameters (migration distance, timing and duration) for migratory individuals
varied substantially between individuals and years. Yet, in spring individual moose expressed
a consistent migration timing across years. There was little synchronization of migration
timing between individuals from the same population both in spring and autumn, which may
have been related to mild weather conditions. We observed that moose postponed their
migrations and started movement toward summer ranges at a similar time window in years
when spring was delayed due to harsh weather. Hence, in light of global warming, we presume
further changes in animal movements will arise.
Keywords: Habitat patchiness, Migration, Moose, Net square displacement, Climate
change.
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5.S. Avian population dynamics in agricultural and forested landscapes

The woodpigeon is a forest bird, which accommodates well not only to deforested
agricultural environments but also to urban and suburban habitats. It is now one of the most
common urban birds across much of the western Palaearctic. This species has been studied
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for decades based on standardized monitoring programs with large data sets. This monitoring
has allowed a good knowledge of its migratory populations in western Europe, particularly in
the main wintering areas of south-western France and in the Iberian Peninsula. Conversely,
little is known about resident populations in south-western France. In order to better
understand their habitat use in cities like Périgueux or Bordeaux, we equipped two birds with
GPS (Global Positioning System) satellite transmitters during the summer of 2018. The solar
powered transmitters were attached to the birds’ back with a harness. Unfortunately, one
bird was rapidly predated and died. The second one is still alive. The wealth of data that was
collected over the first 9 months of the study has enabled us to characterize wintering
woodpigeon habitat use in the vicinity of Bordeaux, south-western France. Before hunting
season, the bird spends the majority of its time between rural (feeding) sites in the north and
urban (loafing and resting) ones in the South (see Figure). By 9th September 2018, the bird
did not move out of the urban-suburban area and exhibited very little movement within the
sector. Analysis of the data collected is still ongoing. As the settlement and spread phases of
the synurbanization (which refers to the adaptation of wildlife to urban environments) of
woodpigeons follow an exponential curve, more precise knowledge about their habitat use
and population dynamics are important for future population monitoring.
Keywords: woodpigeons, satellite tracking, resident populations.

SIMILAR BREEDING SUCCESS OF BEARDED VULTURES IN DISTURBED AND
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7.S. Wildlife habitat management and behavioural ecology

Human activities are usually considered as disturbing factors impeding the breeding
success of wild animals. Protected areas can then be set up in order to restrict such activities
with the hope that it may improve some animals’ breeding success and conservation. To test
for the efficiency of these measures, we compared the breeding success of bearded vultures
(Gypaetus barbatus) in the western French Pyrenees between eyries located either inside or
outside areas where potentially disturbing activities (e.g., helicopter flights, forestry works,
hunting, paragliding) are restricted (hereafter called protected areas). We monitored
reproducing bearded vultures and checked the breeding success at different stages (egg
laying, incubation, hatching and survival of the chick at two months) of formed pairs. We then
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compared each stage success between eyries located in protected areas and outside using
likelihood-ratio tests (LRT) in a model including the breeding success at each stage, the
location of the eyries (inside or outside a protected area) and weather data over six breeding
seasons. Of the 70 breeding attempts that we monitored, 5 out of 15 (33.3%) succeeded in
protected areas and 20 out of 55 (36.4%) succeeded in disturbed areas. Based on the LRT
results, we concluded that there was no difference in the breeding success of bearded
vultures between eyries located in protected areas and outside (LRT = 0.61, df = 1, P = 0.434).
To our knowledge, this is the first time that the effectiveness of the protected areas
implemented in the French Pyrenees has been tested. The most critical breeding stage was
the incubation, both for eyries located inside and outside protected areas, as this was the
stage with the highest mortality rate, which could be due to the high precipitation levels at
this time of year. We also focused on the potential disturbance of hunting parties (mostly on
big game species and woodcocks) on the behaviour of bearded vultures and found no
evidence that hunting was perceived as a threat or as a predation risk by bearded vultures. In
fact, because they are bad competitors with other raptor species, bearded vultures may even
find a potential source of food from the gut piles that hunters leave when they field dress
their hunted game; this would explain the surprisingly close proximity of soaring bearded
vultures (and griffon vultures, Gyps fulvus) to hunting parties. Except for very specific human
activities that could disrupt nest attendance when occurring too close to eyries (such as
military aircraft and rock climbing), we suggest that meteorological conditions may have more
dramatic effects on breeding success than human activities and call for further research on
competition for eyries between bearded vultures and griffon vultures. Our results extend
previous inferences that only focused on responses of bearded vultures to human activities.
Although human activities may cause bearded vultures to alter some of their behaviour, we
find no evidence that all human activities negatively impact breeding success of the pairs
breeding in disturbed areas when compared to those in protected areas. Therefore, the
habituation capabilities and tolerance to perceived predation risks of bearded vultures should
be reassessed and the most hampering factors to breeding success and population growth
should be determined, before reassigning conservation efforts to mitigate these factors.
Keywords : vulture, breeding success, human disturbance, habituation, hunting
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

African swine fever (ASF) is free-spreading since 2007 in Russian Federation (RF) from the
East to the West (mainly the European Russia), and bordering countries among domestic pigs
and wild boars. The situation of unpredictable; with ubiquitous ASF outbreaks and increasing
trends. The spread of ASF occurs in discrete foci across a very large area of RF, causing
morbidity among wild boars and involving domestic pigs. Main measures being taken against
the infection are: depopulation of wild boar, epizootic monitoring, quarantine policy to stop
the infection reaching pig farms, control over transportation of animals, animal products and
fodder.
Rabies in “fox”, particularly in urban and peri-urban populations (as alternative to urban
“dog” type) has opposite vector of spatial spreading, from the West to the East. The spatial
pattern of rabies occurrence was affected by with fox oral vaccination (FOV) started in 1990’s
eastwards from the Western Europe. Rabies expansion naturally continues eastwards, and is
endemic in the Central region of RF, in spite of unsuccessful attempts of FOV, which are
randomly spaced and uncontrolled by OIE standards.
Since 2005 highly pathogenic avian influenza was considered exceptionally emergent
infection, with migratory waterfowl as natural reservoirs and/or amplifier. This explained
outbreaks occurred in small open poultry farms, with no further maintenance and spreading.
Epizootic cases of 2016-2017 changed this perception. During one year, irrespective to season,
the disease emerged in several large poultry farms in Southern, Central and Northern Russia.
These circumstances prove possibilities of different, non-natural and exogenic, but indigenous
risk factors and co-factors of the epizootic.
Spreading of lumpy skin disease in cattle from bordering countries to southern regions of
the European Russia and further inward the country has focus character. The most probable
cause is not a natural passage, as occurs in African nosoarea by biting insects, but simple direct
contact during unconstrained, often illegal, long-distance traffic of infected animals. The
threat of infection spreading onto wild animals and forming natural foci is constituted.
Diseases mentioned above, and some others as well, pose a threat to wild and farmed
animals in RF in the nearest future.
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

By 2018, the Czech Republic was among the countries with the highest density of wild
boar in the European Union. In 2017, after the first occurrence of African Swine Fever (ASF) in
dead wild boars in the Zlín Region (26 June 2017), extraordinary veterinary measures were
adopted, which resulted in a significant reduction in the number of wild boars across the
Czech Republic. That year, 230,000 wild boars were hunted. This represented a 40% increase
compared to the 10-year average. Thus, the density of wild boars in the Czech Republic
significantly decreased. Dead wild boars with a positive result for ASF infection were found in
a small area in the Zlín Region until April 2018. In March 2019, the Czech Republic was
declared officially free from ASF. More than 200 ASF positive wild boars were found in the Zlín
Region. Each finding was localized and environmental factors defined that could be key to
selecting the environment for wild boar death. Finding these factors can be a guide to
systematically searching for dead wild boars to speed up disease eradication in other
countries.
Each specimen finding, i.e. the body of a dead wild boar, was geographically located and
other characteristics (age, sex and age of sample) were recorded. The sample was then sent
for ASF virus presence testing. The infection was confirmed in 230 wild boars (204 wild boars
were included in the analysis). The study area was defined as the link of all the extreme
positive findings with the delivery of a 3.5 km marginal zone. The average environmental
characteristics of the study area were determined by a cloud of randomly spaced points (385
pieces). Environmental factors were determined by GIS for both random points and ASF
positive findings of dead wild boars.
The initial evaluation revealed a clear preference for the forest environment (76%) for
mortality of ASF positive wild boars. 11% were found in the arable lands, 6% in the escape
covers (non-forest woody vegetation) and the remaining individuals (6%) were found in the
urban area, meadow and accompanying vegetation around the watercourses and roads. In
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the forest environment, statistically significant environmental factors were identified as:
stand height, proximity of stand edge and field depression. Localization of positive findings in
the arable lands was due to the proximity of water sources, height of the stand and terrain
depressions. The sexual and age structure of the positive findings was as follows: adult males
(4.4%), sows (18.6%), yearlings (24.5%), piglets (39.7%) and 12.7% could not be identified. The
month with the most deaths was August, when 26% of all the found wild boars died. More
than half the deaths (54%) were found in the growing season months between May and
September.
Our initial results have shown that effective screening of wild boars dead due to ASF will
be achieved by concentrating searching effort into young forest stands (especially coniferous)
with a rugged terrain relief located near the forest edge. In the growing season, success will
also be found in the search within arable lands (monocultures) with cereals and maize near
the water source and at greater distances from public roads. Further results will be published
after a deeper statistical analysis.
Acknowledgements
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3.S. Wildlife and human-induced global climate change

The impact of climate change has been the focus of scientific studies over the last few
decades. This is mainly due to the significant impact of climate change on the flora and fauna
of our ecosystem. These changes could be of particular relevance for some native wild species
like the European Roe deer (Capreolus capreolus). These species are characterized by unique
reproductive features like the embryonic diapause. The objective of this study was to
determine whether climatic changes influence the diapause and the time of giving birth in
Roe deer. In this study, uterine samples from Roe deer were collected in the years 2017 and
2018 from November to January during regular hunting throughout Bavaria. The sampling
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areas represented the different ecosystem types in Bavaria. The collected samples were later
examined. Through histological examination, it was determined at which point of time the
higher developed embryos were detectable in the uterus. Moreover, their state of
development was analysed. Additionally, the number of embryos present per animal
depending on their age and weight was also recorded. According to the existing literature,
diapause is characterized by a delayed implantation. It is coupled with a more or less
pronounced delay during early embryogenesis and ends by the end of December. The study
showed that in some samples the size of mid-December embryos was even up to 8mm.
Furthermore, the size of some embryos from the samples collected in January suggests that
the end of diapause had taken place much earlier. The number of embryos per animal varied
between 1-3. According to the literature, Roe deer gives birth in May and June in Bavaria.
However, an earlier implantation could show a tendency that the birth time could take place
at an earlier date. The results of the study may provide initial indications that the reproductive
biology of the European Roe deer is responsive to climate change.
Keywords: Roe deer (Capreolus capreolus), diapause, climate change, Bavaria
(Germany).
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3.SS. Waterfowl Harvest Management

Purpose/Objective
Several species of Anatidae are hunted in France and the rest of Europe. In order to
sustainably preserve their populations, the construction of an adaptive management that can
concern both harvest and habitat management is underway. First, improving sex and age
knowledge of these populations can better assess reproductive success, natural or hunting
mortality and/or measure the environment influence. Within these populations, there may
be differences in migration periods depending on sex and/or age, as well as climatic events
(drought, prolonged cold period, etc.). By collecting a significant number of biological samples
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such as wings throughout a hunting season, it is then possible to measure these differences
from a limited geographical area. The evolution of these trends over some hunting seasons
could be analysed through the example of a French Department, the Vendée.
Material and methods
Envelopes were provided to Vendée by waterfowl hunters. When an Anatidae was
harvested, a lot of data was noted down on the envelope (date, place, time, weight…) and the
right wing was cut and put inside, before being frozen. The wings were collected during the
last four French hunting seasons, from August 21st to January 31st. They were then analysed
by trained readers, in pairs, using a guide to determine age and sex (Mouronval, 2014). A
significant sample has been constituted since four hunting seasons (2015-2016 to 2018-2019).
Results
More than 8,000 wings were collected in Vendée over the four seasons, representing a
significant percentage of the French contribution (more than 30 %). According to a survey of
hunting harvest since 1991, the wings sample of teal Anas crecca and shoveler Anas clypeata
is significant. Interannual variations appear in terms of populations composition depending
on the period but also climatic events (lower temperatures, low rainfall…) or habitat
conditions (drought).
Conclusion
Interannual variations in age-ratio and sex-ratio on the same species may suggest
differences in reproductive success. However, these could also be linked to local or global
climatic phenomena. The demographic factors analysis within these populations should be
based on a comparison between several countries along the flyway used by the Anatidae.
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7.SS.1. Estimating wildlife populations: methodology issues

In Poland, wild boar population with excessive population densities cause sharp
conflicts between the species and humans. Therefore, the density regulation of wild boar on
the ground of reliable population numbers is necessary. The methods recently used to
estimate population numbers of wild boar are too complex and not practicable. Therefore,
this study aims at developing a method for estimating population numbers based on the
analysis of results of collective hunts, routinely applied throughout the country. The studies
were completed in two forest districts (Młynary and Zaporowo) in the north-eastern Poland
during hunting season2012/13. During 44 collective hunts completed in 223 driven plots
during collective hunts, 231 wild boars were harvested. The harvest success index, i.e. the
number of wild boars harvested per one hunting plot, was calculated. Using the driving census
performed in 27 strip transects of the total area of 2758.8 hectares, the population densities
were estimated. In 12 sampling blocks (of 35,140 hectares of total forested area), the harvest
success index ranged from 0.44 to 1.83 wild boar shot per hunting plot, and the population
density – from 55.1 to 128.9 individuals/1,000 hectares of forest. A significant, positive
correlation (r = 0.794) was obtained between the hunting effort (independent variable) and
the population density (dependent variable). The discussion covers the possibility of using the
method of analysis of collective hunts to estimate the numbers of wild boar in the Member
States of the European Union.
Keywords: driving census, population density, harvest success index, Sus scrofa,
hunting bag
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FIRST RESULTS ON THE DISTRIBUTION OF THE MALLARD IN THE BAY OF
AIGUILLON DURING WINTER
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7.S. Wildlife habitat management and behavioural ecology

A large number of research has been conducted on the relationships between wildlife
and their environment, in order to improve their management and conservation. Some
species, however, commute daily between very different habitats, sometimes geographically
distinct from each other, which represents a challenge to the managers of such
heterogeneous environments. A LIFE Programme was set up in the Nature Reserve of the Baie
de l’Aiguillon (Vendée, Western France) over the period 2016-2020. One of the aims of this
programme is to better understand the roles of the salt marshes and surrounding extended
wetlands (Marais Poitevin) for dabbling ducks wintering in the bay. The programme focused
on three species, Mallard (Anas platyyrhynchos), Teal (A. crecca) and Pintail (A. acuta), with
three main objectives:
(1) Characterization of the diet of the ducks through an analysis of duck gizzard contents,
from harvested birds, (2) Estimation of the available food ressources (number and mass of
seeds in the upper centimetres of the sediment) and their use by ducks throughout the
season, by using core samples at the beginning (October), middle (January) and end (March)
of the duck wintering season, (3) Identification of the main nocturnal feeding grounds and
diurnal resting areas, using GPS loggers.
The preliminary results show a massive use of the salt marsh habitats by the dabbling
ducks wintering in the Baie de l’Aiguillon. The case of the mallard is particularly interesting:
while it was expected that the species was moving several kilometers to feed, it turned out
that it mainly uses the saltmarsh and protected peripheral wetlands. Feeding and resting
areas could even sometimes be the same sites. Finally, it should be noted that no mallard was
recorded foraging outside the protected area in the Charente-Maritime part of the study area,
where nocturnal hunting is legal and practiced, while commuting flights to such nonprotected zones were observed in the Vendée part of the study area, where nocturnal hunting
does not occur
Keywords: Mallard, winter, salt marshes, wetland, foraging behaviour
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DOES ANTROPOPRESSION CHANGE BEAVER FEEDING HABITS? A PRELIMINARY
STUDY IN AN EXAMPLE OF A SMALL TOWN IN POLAND
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7.S. Wildlife habitat management and behavioural ecology

Purpose
Beavers forage on number of plants and their feeding habits are shaped by numerous
factors. The aim of this study was to assess the role of antropopression in determining beaver
foraging behaviour, especially its impact on species and size of browsing plant. Also, it was
planned to characterize beaver’s diet composition and compare it with availability of different
plant species.
Materials and methods
The study was conducted in the area of Piła – a town in northwestern Poland. Six 100meter long transects along to banks of Gwda River were chosen. The antropopression level
was measured by 4 features: average distance from the nearest roads, number of vehicles per
hour in this roads, number of humans per hour near the river part and distance from the town
centre. In each transect all woody plants up to 30 meters from river bank were inventoried.
Plants were assigned to the species; trunk diameter was measured and it was noted if it had
been browsed by a beaver. On the basis of inventory proportions of plants available and cut
by beavers were counted. Beaver foraging preferences to plant species and separately to
diameter were presented by Ivlev’s indice with Jacob’s modification. Generalized Linear
Model was used to find probability of browsing plant.
Results
Chosen transects were characterized by different anthropopression levels and it grew
proportionally to distance from city centre. 1931 woody plants were classified to 26 species
inclusive in all transects. Average species number in a transect was 10 to 13. The most popular
components in beaver diet were plants belonging to genus Salix, Acer and Alnus, but according
to Ivlev’s indice, most preferred were genus Salix and Acer and plants with diameter below 10
cm. Decrease in beaver foraging preference in parallel to shoot diameter was observed. Most
of the browsing plants (about 98%) concentrated in strip of land below 10 m from the river
bank. The GLM model was statistically significant. The most important factor determining
probability of plant browsing was plant species, but shoot diameter and anthropopression
level were significant, too. Weak, but significant and reverse correlation between shoot

148

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

diameter and antropopression level was also found. There were no differences in browsed
plant species between transects.
Conclusion
Beaver foraging preferences for species and diameter are similar to described in
literature and results confirmed the role of these factors in shaping beaver’s diet composition.
Research also underlined the potential role of antropopression level, which did not result in
changed share of plant species in diet, but in changed size of browsed plants. Reasons of this
phenomenon should be discussed.
Keywords: beaver foraging preferences, beaver diet, feeding ecology.

WHERE DO ANIMALS CROSS THE RAILWAY TRACKS?
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1.S. Wildlife – human conflicts and its mitigation

When looking for a correct location of measures mitigating wildlife-train collisions, the
most important is to identify spots where animals cross the tracks. In Poland railway
infrastructure has been modernized for the last few years, trains reach higher speeds and
traffic volume has increased, which requires using methods mitigating wildlife-train collisions
(e.g. overpasses, underpasses, sonic deterrents). The aim of the study was to describe the
environmental surroundings of places where animals crossed the railway tracks. Winter
tracking was used to identify such places. The survey was conducted in central Poland along
the E 20 line (Mińsk Mazowiecki - Siedlce) in the years 2009 – 2012. The total length of 24.4
km of railway tracks where the research was done was divided into 100 m stretches (in total
244 stretches). For each of those the type of environmental surrounding on both sides of the
tracks was characterized (i.e. open areas, woodland, shrubs, water bodies, build up area).
Combining types of environmental surroundings on both track sides, we got 15 possible
combinations. During snow tracking, the number of mammal tracks crossing the railway tracks
was noticed for each of the 100 m stretches. The Shannon-Wiener index (H’) was calculated
for the whole railway track and for each type of 15 combinations of environmental
surroundings to see where most animal species crossed the track. Then for each of 15
combinations of environmental surroundings, we calculated the Ivlev index (Ei) to see which
of those were preferred when mammals crossed the railway tracks.
During four years of research, we recorded 2,368 tracks of 12 species of mammals. Most
often tracks of red fox, roe deer and brown hare were noticed. We also recorded tracks of
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moose, red deer, wild boar, pine marten and stone marten, polecat, stoat, red squirrel, dog,
cat, and unrecognized mammals.
The Shannon-Wiener Index equalled to 0.510 for the whole railway track. The highest
value was recorded for stretches surrounded by woodlands on both sides of the tracks
(H’=0.482), followed by open area-woodland and woodland-shrubs surroundings (H’=0.362,
H’=0.317, respectively). The lowest value of the Shannon-Wiener Index was recorded for
build-up-shrubs stretches (H’=0.006).
We noticed that mammals preferred to cross the stretches of tracks surrounded by
woodland and water bodies (Ei=0.24; χ2=15.37, df=1, p<0.001) and avoided those surrounded
by open areas on both sides of tracks (Ei=-0.20; χ2=37.63, df=1, p<0.0001). To conclude: the
stretches of railway tracks surrounded by woodlands, on at least one side, were the places
where the highest diversity of mammal tracks was recorded. The stretches of tracks
surrounded by woodland and waterbodies were crossed most often by mammals. Probably
the railway tracks cut through animals’ routes to the watering place, visited every day. On the
contrary, animals avoided crossing the track where it was surrounded by open areas, and they
did not have any shelter to hide.
Keywords: railway tracks, wildlife-train collisions, mammals, animal behaviour,
environmental surroundings, ecological barrier

DIET AND PARASITES OF GOLDEN JACKAL (Canis aureus) IN ESTONIA
Inga JÕGISALU*1, Kristjan PÕLDMAA2and Peep MÄNNIL1
1
2

Estonian Environment Agency, Estonia;
Tartu University, Tartu, Estonia

*Presenter: Inga Jõgisalu inga.jogisalu@envir.ee
Presentation type: Poster
2.S. Predator-prey relationships and carnivore management

Presence of golden jackal was recorded in Estonia first in 2012 and since then the
population has been increased and expanded its range. For the present they inhabit mainly
the coastal areas of Baltic Sea in West Estonia and population size is over one hundred
individuals (autumn 2018). Estonian jackals live at the northernmost edge of its range in
Europe. In 2016 jackal was considered as naturally expanded new mammal species and was
added into the list of hunting species as small game. Open season begins in September and
ends in February.
We analysed the stomach contents of 36 jackals hunted legally in 2013-2018. Frequency
of occurrence and relative frequency of occurrence were calculated for different food
categories. The autumn-winter diet of jackal is quite diverse consisting both plant and animal
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matter. Anthropogenic food like slaughter, hunting and backyard food waste forms the major
proportion of stomach content.
Stomach, intestines, lungs, liver, heart, kidneys and bladder were investigated for
parasites of 20 hunted jackals. Helminthological dissection of internal organs express that
jackals infected with the same helminth species that are common for wolves, red foxes and
raccoon dogs in Estonia. Two species of trematodes and five species of nematodes are found
from specimen analysed. Cestodes were registered from 2 genus. The intensity of infections
varies from low to moderate. Most prevalent parasites were trematode Alaria alata and
nematode Uncinaria stenocephala. Surprisingly, there were reported only two cases of
sarcoptic mange infection on jackals from 128 hunted specimen, although it is widely
distributed among other Estonian wild canids like red fox, racoon dog and wolf.
The relatively low intensity and prevalence of helminths may be explained by significant
proportion of parasite-free anthropogenic food in its diet.
Keywords: golden jackal, Canis aureus, helminths, stomach contents.

INFLUENCE OF SALTMARSH MANAGEMENT ON FOOD CHOICES MADE BY
GREYLAG AND BRENT GEESE IN AIGUILLON BAY, WESTERN FRANCE
Emmanuel JOYEUX*, Matthieu GUILLEMAIN and Sylvain HAIE
Office National de la Chasse et de la Faune Sauvage ONCFS, France
*Presenter: Emmanuel Joyeux Emmanuel.joyeux@oncfs.gouv.fr
Presentation type: Poster
7.S. Wildlife habitat management and behavioural ecology

Management decisions, either through interventionism or non-intervention (wilderness
concept), are decisive on salt marshes, especially for the dynamics of Puccinellia maritima,
the main trophic resource of Greylag geese. The Aiguillon Bay is a 4,900 ha national nature
reserve which is one of the first French sites for the wintering of greylag and Brent geese.
These birds find suitable food resources on the 1,100 hectares of salt marshes. The managers
of the nature reserve (ONCFS / LPO) carried out a study of the distribution and food choices
of these herbivorous birds from 2001 to 2017, by following a range of variables every 10 days:
on fourty-five 1m² plots of salt marsh subject to different management options, goose
frequentation was assessed through a count of their faeces, their impact on vegetation was
measured through Puccinellia maritima height, and the structure of the landscape (vegetation
type) was compared to the initial situation. This study made it possible to determine preferred
grass height by the geese, the landscape frequented preferentially, and the impact of the
agricultural management. The results improve our knowledge on the consequences of
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seasonal mowing for these birds. A preference for 10-15cm Puccinellia maritima heights and
the need for broad Puccinellia maritima coverage (greater than 35% per year) was recorded.
In addition, peripheral disturbance appeared to affect the spatial distribution of the birds; the
areas closer to the terrestrial periphery of the reserve (constituted of dikes) were little
exploited. On the other hand, the browsing action of the geese appeared to affect Puccinellia
maritima growth significantly. These results have important consequences in terms of
saltmarsh management, in this reserve and beyond.
Keywords: Greylag geese, Brent geese, Saltmarsh, agriculture, Puccinellia

WILD BERRIES IN TETRAONIDAE FEEDING IN RUSSIAN TAIGA
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7.S. Wildlife habitat management and behavioural ecology

Wild berries (bilberry Vaccinium myrtillus, cowberry V. vitis-idaea and raspberry Rubus
idaeus) make a significant part of the diet of many wildlife species. Seasonal distribution,
migrations, concentration spots of many species depend on productivity, as well as
geographical and landscape dispersion of yielding berry plants.
The research was conducted in southern taiga subzone of Kirov region (Russia). It was
based on permanent sample plots and key areas with further grossing up to similar habitats.
Berry yields were first visually estimated with Kapper-Formozov scale (where 0 = no berries,
and 5 = ubiquitous abundant fructification of almost all plants, areas of poor yield are
extremely rare or absent), parameters were then specified on record plots. Bilberry
consumption was analyzed by the method of open and covered 1m 2 of sample plots
(inaccessible for all bird species), which were arranged at the end of flowering period (approx.
June 12-16) in pine bilberry forests. Consumption of all berry species was studied by
examining crop contents of hazel grouse (Tetrastes bonasia, n=167), black grouse (Lyrurus
tetrix, n=133), and capercaillie (Tetrao urogallus, n=140) bagged within the same areas in
2000-2015. The occurrence of these bird species within the areas was studied using route
census.
Bilberries totaling 1 to 20 were found in 33.3% black grouse crops, 21.1% hazel grouse
crops and 12.7% capercaillie crops. Test plots allowed revealing that birds consumed 20 to
80% of bilberry yield during 1 month. The average consumption of bilberries by birds within
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the studied region reached 30%. Up to 98 cowberries were found in 35.7% Tetraonidae crops
in fruitful years. Only 2.8-5.0% crops contained V. vitis-idaea berries in low yielding years.
Investigation of raspberry consumption has shown that 8.5% black grouse crops, 54.2% hazel
grouse crops and 27.3% capercaillie crops contained up to 30 berries. According to
investigation and visual observations of crop content, raspberry-feeding period is prolonged
and usually lasts for 1.5-2 months. Highly fruitful years are characterized by sharply increased
share in berries in Tetraonidae nutrition (Table 1) and higher gathering of birds in berry
bushes, which was also stated by Savchenko et al. [2].
Table 1. Occurrence of berries in crops of Tetraonidae birds from VNIIOZ game ranch
(southern taiga zone, Kirov region, Russia) in correspondence with yield, %
Plant species

Yield points (Kapper-Formozov scale)
1
2
3
4

5

Vaccinium myrtillus

0.3

4.7

11.5

28.6

50.0

V. vitis-idaea

0.1

0.7

2.5

28.3

35.7

Rubus idaeus

0.6

8.0

50.0

52.0

57.0

Proportion of berry plants in early autumn feeding of capercaillie decreases from 54% in
forest-tundra subzone [1] to 29.7% in southern taiga forest subzone. The importance of berry
feed in Tetraonidae feeding decreases southwards.
Conclusion
Birds consume up to 80% of bilberries, share of bilberries in crop contents varies from 0.3
to 50.0% depending on the year’s yield. Cowberry plays a bit less important role having 0.1 to
35.7% occurrence in Tetraonidae crop samples. Raspberry seems to be the most preferable
food for studied bird species, and in years of average to high yields it occurs in 50.0-57.0%
samples.
The consumption of berry plants changes depending on effects of geographical conditions
and plant communities. Proportion of berry plants in early autumn feeding of capercaillie is
decreasing southwards.
References
Romanov A.N. 1988. Capercaillie. Moscow, Agropromizdat, 192 pp. (in Russian).
Savchenko I.A., Litvinenko N.A., Savchenko A.P., Stepanov N.V. 2011. Capercaillie
(Tetrao urogallus L.) autumn food in Central Siberia. Vestnik KrasGAU 9: 140-144 (in Russian
with English summary).
Key words: Tetraonidae, wild-growing berry plants, bilberry, cowberry, raspberry,
consumption
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5.S. Wildlife health surveillance and man-made environmental hazards/ ecological disasters

Perfluoroalkyl acids (PFAAs) are an important subclass of per- and polyfluoroalkyl
substances (PFAS), a group of environmentally persistent chemicals of anthropogenic origin
[Buck et al. 2011]. Because of their widespread use in industrial processes and for consumer
applications, PFAAs have been emitted to the environment since the mid-20th-century [Wang
et al. 2014]. The substances undergo long-range transport via the atmosphere and oceanic
currents, resulting in widespread distribution in the environment with soil being a major sink
for PFAAs [Young et al. 2007; Zhao et al. 2012; Rodríguez et al., 2018]. Contrary to “classic”
lipophilic organohalogens like DDT or PCBs, PFAAs are proteinophilic and mainly accumulate
in the blood and liver of both herbivores and carnivores with some biomagnification effects
in the food web [Müller et al. 2011].
The wild boar is an omnivore and commonly becomes exposed to PFAS from feed (both
flora and fauna) as well as additionally from water and soil consumption, the latter item
through digging during foraging. We posit wild boars as suitable bioindicators for PFAAs in the
environment because of 1) the high concentrations often found in wild boar muscle tissue and
liver, 2) the assumption that oral intake is the main PFAA exposure pathway and 3) the habitat
loyalty of the species.
91 wild boar livers from a biomonitoring campaign in three German Federal States were
analysed in the laboratory for their PFAA concentration. The liver PFAA content was used to
estimate the alimentary PFAA exposure history of each animal with a toxicokinetic model for
pigs. The toxicokinetic model is a mathematical tool that has been developed to relate liver
burden to exposure. The toxicokinetic model also uses embedded models (from literature
data) to estimate age and relative liver mass from body weight.
The PFAA liver contents indicated that almost all wild boars were exposed to PFAAs with
levels varying by sex and age. A higher exposure was shown for animals living closer to areas
with dense human populations. Highest levels in the liver were found for
perfluorooctanesulfonic acid (PFOS) compared to perfluorooctanoic acid (PFOA). Overall, an
average ratio of PFOS:PFOA concentration in liver of 20.5:1 was found. According to the
toxicokinetic model estimations, the PFOS exposure is nevertheless only 2.2 times that of
PFOA (because PFOS has slower elimination kinetics and higher affinity for the liver than
PFOA). Because of the high accumulation potential of PFAAs, in particular of PFOS, the present
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study indicates that wild boars are suitable bioindicators of PFAA in the environment.
Furthermore, comparable PFAA levels in livers of wild boars from different German Federal
States pointed to a ubiquitous distribution of PFAAs in Germany.
Further data for other PFAAs in wild boars would be helpful to complete the picture of
environmental background contamination and would give information about spatial and
temporal trends.
References
Buck, R.C1., Franklin, J., Berger U, Conder, J.M., Cousins, I.T., de Voogt, P., Jensen, A.A.,
Kannan, K., Mabury, S.A, and van Leeuwen, S.P. 2011. Perfluoroalkyl and Polyfluoroalkyl
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4.S. Genetic structure and diversity of wildlife populations

Brown hare (Lepus europaeus Pallas) is the only Lepus species present in Serbia, where
it is one of the most important and most huntable game species. In the last several decades
this species has suffered a drastic reduction in their population size, potentially leading to a
loss of genetic diversity and overall fitness of the populations. Therefore, the need for genetic
monitoring of the species, as well as for establishing a more effective protection and
management strategy has risen dramatically. The main objective of this study is to evaluate
genetic diversity within and between hunting grounds in Serbian brown hare population. A
total number of 112 samples of brown hare were genotyped by six microsatellite loci. Samples
were collected from 7 different hunting grounds/areas in Serbia (North Banat, East Banat,
Middle Banat, South Bačka, East Bačka, North Srem, South Srem and Central Serbia) during
the 2017/2018 hunting season. Genetic variability parameters were calculated in GenAlEx and
ARLEQUIN. The highest number of alleles was found at Sat2 microsatellite locus, while the
lowest number of alleles was present at Lsa3 microsatellite locus, while an average number
of alleles over all loci was 11.8. From the total of six analyzed loci, four have shown significant
deviation from the Hardy-Weinberg equilibrium. Overall expected heterozygosity (0.716) was
higher than the observed heterozygosity (0.497), with a FIS value of 0.256. The highest
expected heterozygosity was found at Sat2 (0.921), while the lowest value was detected at
Lsa3 locus (0.426). Genetic differentiation between hunting grounds was low with a mean FST
of 0.026, and percentage of variation among hunting grounds of 2.63%. The results of this
study indicate moderate genetic diversity and heterozygote deficit, which may be attributed
to an inbreeding effect
Keywords: brown hare, genetic monitoring, genetic variability, microsatellites, game
management
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1.S. Wildlife – human conflicts and its mitigation

The European beaver returned to the Czech Republic about thirty years ago. During this
time, about two-thirds of the country's territory was settled. As population increases, the
number of conflicts increases too. One of them is the damage caused by the browsing of
economically valuable forests. The beaver in the Czech Republic is protected by legislation.
According to the management plan the state was divided into three areas. Hunting
management is permissible on one fifth of the state area. In the rest, hunting may only be
allowed if there is conflict between beavers and human settlements
This study summarizes the potential for reducing forest losses in areas where hunting is
forbidden. Beaver causes damage especially to oak and ash monocultures in lowland forests.
These species also dominate here in diet (oak 24%, ash 17%). Within a few years, large
forestless areas have been created. These areas must be re-planted, although this situation
will be repeated a few years later. It is economically unprofitable in the long run.
However, beaver generally prefers willow or poplar. We focused on testing the provision
of alternative tree species as food for beavers. One method would be to increase the
proportion of preferred softwoods in stands that provide enough digestible and valuable
biomass, which is easily grown, not economically significant, and can rejuvenate after
browsing.
In order to find out the selection of tree species in the winter food centres, we made an
inventory of the trees available and the tree species consumed. We did this in different stands
with the same area size. It has been found that damage to economically valuable trees
decreases with increasing amounts of low value softwoods. When oak dominated and there
was 18% of willow within the stands, oak damage was 4 times lower than in with 6% of willow
booth. The results further show that it is advisable to grow softwoods, especially willows of
smaller diameters and dense stands and near the shore, for the most effective method of
protection. Another effective option is to feed the branches after harvesting the trees. The
fresh branches were put into localities of beaver presence. The experiment was performed in
the autumn, i.e. in the time when beavers are foraging actively and making their food cache
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or dams. Consumption of branches of willow, poplar and ash negatively correlated with
damage of surrounding forest stands. In case of branches exhaustion, the damage to the oak
stands was increased.
Targeted softwood increases are more expensive and can be more difficult to grow
because beaver or other game can consume trees in the early years. On the other hand, it is
undemanding tree species that rejuvenate and provide permanent protection. Branches are
cheap, less demanding and can be put on the currently affected areas. The disadvantages are
short-term measures, and the fact that branches we have to put down annually. The success
of branching attempts can be explained by the fact that beavers do not have to spend energy
to fall large trees and have sufficient biomass at a safe distance from the shore. Both options
seem promising and can also be a good complement to the areas where hunting management
is performed.
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Introduction
Understanding the mortality of juvenile brown hares is key to deal with the abundance
of this species. A study analysing mortality of juvenile brown hares in Germany has been
carried out. 18 individuals were collated with radio telemetry trackers in the Wetterau, an
intensive agricultural used landscape in Hessen, Germany. Most of the agricultural area is
used for crop cultivation.
Material and Methods
The area of the experiment is historically famous for its big amount of small game
animals including brown hares and grey partridge. At the beginning of the 1980s, the
abundance of this species decreased as it was common for most parts of Germany. Since 2014
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local hunters started to manage the remnants of the game animal population and the
population has begun growing again. Carnivore mammals are managed on the study area
since 2014. In 2014, twenty-four brown hares were counted per square kilometre, increasing
to 52 counted in 2019. To find out how it will increase in future, this study has been carried
out. 18 juvenile brown hares were observed with radio telemetry trackers from March to May
2019. Thermal cameras and thermal drones were used to find them in the fields. The
individuals were checked twice per day to see when the majority of mortality occurred, day
or night.
The surface temperature is key to find brown hares with thermal drones. In a second
part of the study the surface temperature of 31 juvenile and adult brown hares was detected
with laser thermometers mounted on the thermal drone.
Results
During the study, three of 18 brown hares survived, 12 died at daytime and three at
night. Eight of the 18 tracked individuals died by agricultural machinery during cultivation of
fields under corn and beet. Three individuals died by mammal predators at night and four by
raptors. In March the average survival time was 3.8 days and in April 10 days. Most kills in
March were done by predator birds. Most kills in early April were done by agricultural
machinery. Mammal predators begin to influence the population in the mid-April.

Discussion
Temperature
It is very important to know a practical range of surface temperatures to find juvenile
brown hares with drones. As no literature data is given about this subject, the study needs to
find it out by itself. The most interesting fact of the thermal part of the study has shown that
the surface temperature of brown hares doesn’t change more than 3° C in fact that the air
temperature can change in a markedly larger range. This has shown that it is possible to use
a temperature range, which is very precise. The larger difference between the surface
temperature of the brown hare and the surrounding ground is, the better they can be found
with thermal drones.
Mortality
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The changing in the survival days has shown that the influence of mortality reasons
changes over the year. The later in spring brown hares got born, the better their survival
chances seems to be. The less the ground vegetation was, the individuals died more rapidly.
It seems that the influence of predatory birds decreases, when the cover of fields increases.
The influence of agricultural machinery is deadly for all individuals living on the cultivated
field. The amount of deaths by agricultural machinery is similar to results of historical studies
(Janko & Stubbe 1967) with limits based on the changes in agricultural practice between 1960
and today. The Influence of mammal predators is less than the data given in literature for this
topic (Voigt 2010). This can be a result of the long-term predator management.
Increasing in brown hare population is possible but needs a lot of work to increase
juvenile hare survival. It would be positive to find a way to establish crop cultivation methods,
which can act on the remands of the last cultivation. This will produce a better cover of the
fields, so that predator birds cannot find juvenile hares such rapidly. Making field, that get
cultivated in spring, unattractive for brown hare can be another method to increase the
mortality caused by agricultural machinery. An intensive predator management needs to be
done in all cases.
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Purpose/Objective
Because of its wetland surfaces (about 32 000 ha), the Marais breton (Vendée, France)
is one of the major sites for the waterbirds reproduction in France (especially for ducks and
waders). Other factors are required for successful waterbirds reproduction such as
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accessibility and availability of food resources (1,2), especially aquatic invertebrates (3). The
relationship between bird abundance and invertebrate density has been shown (4) but still
needs to be explored. Thus, we decided to conduct an exploratory study to understand the
structure and composition of breeding waterbird sites based on the abundance and diversity
of aquatic invertebrate populations and in the habitat variables of the freshwater ponds of
the Marais breton.
Material and methods
From March to July, we monitored twenty sites in the Marais breton. We sampled
aquatic invertebrates greater than 200 μm in size with a benthic corer and counted breeding
birds. After data analysis, this exploratory work focused on five aquatic invertebrate taxa
(Cladocera, Coleoptera larvae, Copepoda, Hemiptera and Ostracoda) and on the feeding sites
of six species of breeding waterbirds (Recurvirostra avosetta, Anas platyrhynchos,
Anas clypeata, Tringa totanus, Himantopus himantopus and Fulica atra).
Results
In the twenty sites selected, the Marais Breton appears heterogeneous in aquatic
invertebrates’ abundance (between 438 and 138,035 individuals/m²). In general, ducks and
coots selected feeding sites with an average water level of 30 cm and a medium slope of
between 5 and 10 %. Mallard and Coot opted for abundant sites in copepods and cladocerans
(Figure 1). About Mallard, the presence of coleoptera larvae and hemipteran was also
essential. The Northern shoveler was searching for sites with high ostracods abundance.
Waders were choosing sites with an average water level between 20 and 25 cm. These sites
were also characterized by small islands and soft slope (< 5 %). Redshank was attracted by
abundant sites of ostracoda, coleoptera larvae and hemipteran. In contrast, Pied Avocet fed
on sites with a high abundance of cladocerans and copepods. Black-Winged Stilt was more
generalist.
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Figure 1. Classification on the canonic axes 1 and 2 of breeding waterbirds and mass of aquatic
invertebrate taxa (mg of dry weight / m²) of the Marais breton (Vendée, France) through a Canonical
Correspondence Analysis (CCA)

Conclusion
This exploratory work has confirmed some results from the literature. It seems relevant
to replicate this study in the Marais Breton and other sites known for waterbirds
reproduction. Furthermore, the spatiotemporal use of birds (nyctemeral cycle, functional unit
on the reproduction period, etc.) has not been studied but this bias can be corrected by
equipping several individuals with telemetry tools. This would allow sampling of invertebrates
only at feeding sites, depending on their diurnal or nocturnal use. Uncertainties remain for
the installation of the breeders related to the sites. Their presence may be due to the most
abundant aquatic invertebrate taxa of the site, or only to the presence of a scarce taxon but
nevertheless, determinant for the presence of a bird species.
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Introduction
Wild boar plays a significant role in wildlife management in Hungary. A total of 158.079
wild boars were bagged in 2017, accounting for 45% of all bagged big game. The pathogen of
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ASF was officially detected on April 21, 2018. The authorities have taken the necessary
measures. In the case of high-risk zones, compulsory measures include disposing of dead
individuals (compensation), increasing the number of planned hunts and direct mortality
searches (compensation). Nonetheless, after one year the virus is still present in the affected
populations.
Materials and methods
During our research we analysed the ASF database of National Food Chain Safety Office
of free access. It contains data about the recovery date and location (the settlement whose
administrative area contained the positive case) of the AFS case. We generated a map,
calculated the spreading distances and the size of the affected areas (using MCP method).
Results
After one year of the first appearance the virus had been detected in 1247 cases, out of
which 89% was natural mortality, 1% killed due to symptoms and 10% was killed during planed
hunts (passive surveillance). All cases were reported in three different, unrelated areas
located in North-East Hungary (Figure. 1).

Figure 1. Affected areas in Hungary

The most affected area was located in Heves and Nógrád County (connected to Mátra
mountain range). The virus appeared first in Hungary in this area, in April 21, 2018. The
administrative area of 40 settlements were affected by the virus and approx. 1,000 wild boars
were perished during one-year surveillance. The affected area was 1,271 km2 (MCP), the
highest distance between the two farthest cases was 64.8 km and the outermost infection
from the first appearance was 44.4 km after 345 days.
The second outbreak appeared near the Ukrainian border in Szabolcs-Szatmár-Bereg
County in May 15, 2018. In this area, the virus was less aggressive in times of rapid spread if
compared with the other areas. Nine settlements were affected and 22 wild boars were found
dead until March 22, 2019. The size of the affected area was 263 km 2 (MCP), the highest
distance between the two farthest cases was 37.4 km, the outermost infection from the first
appearance was 33 km after 75 days.
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The virus was detected in the South part of Borsod County, at the confluence of the
Tisza and Bodrog rivers in October 2, 2018. The number of perished wild boar during 198 days
was 225 and 21 settlements were affected with the virus. The size of the affected area was
1,244 km2 (MCP), the highest distance between the two farthest cases was 52.5 km and the
outermost infection from the first appearance was 33 km after 183 days.
Keywords: spreading distance, wild boar
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8.S. Invasive alien species: management and attitudes

American mink (Neovision vision) is an invasive alien predator species in Europe, native
to North America. Predation from mink has led to declines and local extinctions of a wide
range of native bird, mammal and amphibian species in Europe, and is as such considered one
of Europe’s most harmful invasive alien species (IAS). The European Council recently adopted
the "Regulation of the European Parliament and of the Council on the prevention and
management of the introduction and spread of invasive alien species". The regulation lays
down rules to prevent, minimize and mitigate the adverse impacts of the introduction and
spread, both intentional and unintentional, of invasive alien species on biodiversity.
The project's (Interreg Botnica-Atlantica, 2017-2020) main goal is to demonstrate a new
large-scale, permanent and cost-effective management system for the American mink built
on an innovative semi-automatic trap. Our goal is not primarily to prove that it is possible to
eradicate/mitigate the mink successfully in important areas, but to demonstrate a
management model that is simple to implement, ecologically effective, cost-efficient and
above all that has a long-term management perspective. We further demonstrate the positive
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synergy of cooperation between stakeholders as well as between neighboring countries in IAS
management.
The management system is based on management efforts (permanent traps) in each
biologically possible mink female home range, which leads to a functional extinction of the
species in the managed area. The management will focus on a self-setting mink trap which
has been developed together with the trap manufacturing company "Goodnature" in New
Zealand (http://goodnature.co.nz). During the project, traps are monitored with game
cameras. Areas neighboring the testing areas are set with traditional best practice traps, and
function as reference areas. The function and efficiency of the traps, and the cost efficiency
of the management model are evaluated thoroughly in a set of monitoring actions. Local
stakeholders are involved in the management. The management actions include all three
necessary steps for a successful management of IAS; Prevention, Early warning and Rapid
response and eradication/control, in a variety of different ecosystems of interest for all of
Europe.
More than 300 mink traps have been placed on islands in the archipelago and in delta
areas. Further development of the trap has been needed as the extreme weather conditions
during the winter in the Nordic countries has put extra pressure on the mechanical parts of
the trap. During the field-testings, most minks have visited the traps but have not got caught.
Further development of the trap construction has resulted in minks also getting caught. The
cost efficiency of the management system will be conducted after the last field season in 2019
Keywords: invasive alien species management American Mink Neovision vision
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Purpose/Objective
The genus Sarcocystis are apicomplexan parasites characterized by an obligatory preypredator two-host life cycle. Up till now, over 200 Sarcocystis species have been described in
mammals, birds and reptiles; however, a much higher variety of these parasites is presumed.
Asexual stages (sarcocysts) are formed in muscles of intermediate host, while sexual
multiplication takes place in the intestine of definitive host. Game birds are not thoroughly
studied for Sarcocystis parasites.
Material/methods
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In the period of 2008–2019, muscles of 912 game birds (ducks, geese, great cormorants,
Eurasian Coots and Woodpigeons) were hunted in Lithuania and examined for Sarcocystis
sarcocysts. Morphological description of sarcocysts was carried out with the help of light
microscopy and transmission electron microscopy. All Sarcocystis species found were
molecularly characterised using PCR and sequencing of five loci, nuclear 18S rRNA, 28S rRNA
and ITS1, mitochondrial cox1 and apicoplast rpoB.
Results
Based on morphological and molecular results, four new Sarcocystis species, S.
albifronsi, S. anasi, S. fulicae and S. wobeseri were described. Furthermore, we first confirmed
“rice grain” macroscopic S. rileyi infection in Europe. Eventually, S. halieti was identified in
great cormorant and S. columbae in woodpigeon. The 28S rRNA and ITS1 in contrast to 18S
rRNA, cox1 and rpoB appeared to be appropriate for the differentiation of genetically highly
similar avian Sarcocystis species. Also, the intraspecific genetic variability was shown only in
ITS1. It was demonstrated different degree of intermediate host specificity.
Conclusion
Summarizing, S. anasi and S. rileyi were determined in ducks, S. albifronsi was identified
in geese, S. wobeseri was detected in ducks and geese, S. halieti had low specificity and could
infect cormorants, gulls and apparently small Passeriformes, while two species S. fulicae and
S. columbae were found only in one host, Eurasian Coot and Woodpigeon, respectively. The
greatest Sarcocystis species diversity (S. anasi, S. rileyi, S. wobeseri) was observed in
cosmopolitan widespread Mallard. Future studies should be focused on elucidation of
definitive hosts of Sarcocystis species detected in muscles of game birds.
Keywords: Avian Sarcocystis, infection, hosts
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Evaluating status of the muskrat population during hydro construction was carried out
using traditional and new methods for stationary observations in the conditions of the
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trapping in the Ili river delta (Balkhash, Kazakhstan) in the initial period of the Kapchagai
reservoir filling (1969-1976).
The degradation of the hydrological regime after 1971 led to intensification of the action
of factors that had a lesser effect on the status of the muskrat population under the natural
hydrological regime. Reduction of habitat areas and productivity of fodder plants, reduction
of availability of feed, increase of secondary feed consumption, increase in morbidity,
deterioration of nesting and protective properties of habitats are took place.
Evaluation of the demographic structure under anthropogenic habitat transformation
showed an excess of the proportion of young males (0+) (from 51.1 ± 7.29 to 53.0 ± 1.14,
n=3396) and a tendency to increase the proportion of adult females (from 47.5 ± 1.36 % in
1971, n=1345 to 61.4 ± 6.39% in 1976, n=58). The gradual increase in the proportion of adult
(mature) individuals (from 41.3% in 1971, to 55.2% in 1976) was due to an increase in the
death of young animals in degradation of habitat conditions. The fecundity of females of
different ages and in various habitats did not differ significantly with the degradation of the
hydro regime and remained at a high level (from 11.36 ± 0.41 to 17.28 ± 0.64 puppies per
female during the breeding season, 2 broods, n=728). During these years there was decrease
in the number of “polycarpic females” (more than 15 puppies per season) and the rejection
of breeding in some adult females (to 5.6%), which apparently did not have nesting sites in
the spring.
Comprehensive evaluation of the status of the muskrat population during the
degradation of habitat conditions showed that the decline in its abundance was practically
not associated with changes in fertility, but was caused by an increase in mortality of young
animals and a decrease in the habitat area. In the structure of the population of adult
muskrats, the proportion of autumn generations gradually increases, at the age of 0+ their
survival is almost not related to the trapping.
According to the results of research the technology of managing muskrat populations in
the conditions of hydro construction has been developed
Keywords: muskrat, population, hydro construction, demographic structure
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7.SS.1. Estimating wildlife populations: methodology issues

Black-necked or Caucasus pheasant Phasianus colchicus colchicus L. maintains small and
isolated populations in countries east of Black Sea. In Greece the area of Nestos Delta is the
last refuge of black-necked pheasant in Europe where the population number a few hundred
individuals. Hunting Federation of Macedonia & Thrace (KOMATH) examines the population
of Blacked-necked pheasants in two nearby areas in NE Greece, through territories spring’s
monitoring (Ramsar site of Nestos Delta and a closed university area, natural kept in Komotini,
Thrace region). The second area hosts a small blacked necked pheasant population, with birds
that have been established through release from Nestos Delta. The two areas have common
characteristics concerning vegetation, altitude, meteorological conditions, etc. From 2003 to
2019 KOMATH has monitored the population using a standardised call count method in
spring, where the points are systematically selected covering the biggest part of the Delta. It
is also evaluated the Nestos Delta as habitat for wild pheasant according to a Habitat
Suitability Index. Using this experience, a similar count method was used in the university area
examining animal behaviour elements (start of calling, duration of male calling, male/female
movement) and starting time and duration of counts, according to sunrise time in all the
territories. The evaluation of call counts and the improvement of this census technique are
also some necessities for the appropriate monitoring of population in natural area of Nestos
area, with difficulties in approaching many locations. Questions on this are mainly the proper
time period that researchers can count pheasants during the spring and during the day and
how long they should stay in each point. It was examined the number of male calls related to
sunrise time and duration of each count call. The comparison of call counts in both areas lead
to the finalization of the method.
The monitoring standardization will facilitate the evaluation of habitat improvement
measures with the creation of appropriate mosaic in vegetation structure. These data will be
useful for the design of habitat improvement actions and for better knowledge of pheasant
behaviour.
Keywords: black necked pheasant, call counts, habitat improvement
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3.SS.1. Waterfowl Harvest Management

Waterfowl hunting has no bag limits in Latvia. Duck open season the 2nd Saturday of
August-November 30. Goose open season lasts September 15-November 30.
According to the present legislation, hunter clubs report to the State forest service total
numbers of birds summarized by species. Hunters from public waterbodies report directly to
State Forest service. Grand totals are published after June 1 next year
( http://www.vmd.gov.lv/valsts-meza-dienests/statiskas-lapas/medibas/valsts-mezadienests/statiskas-lapas/skaitli-un-fakti?id=766#jump /Vides monitorings.xls). According to
these data, 17000-22000 ducks and coot were hunted in Latvia in 2016-2018.
In order to get some data also about age and sex structure, the bag check at 3 large lakes
and 1 fishpond complex by ornithologists is financed by Hunting Management Development
Fund (MSAF) (Janaus, Keišs 2018). Also, to cover smaller inland sites and seacoast sites, a
correspondent network is being developed since 2016. MSAF monitoring covers only 8% of the
total bag and only 5% of the top harvest species like the Mallard. Simultaneously, the numbers
for Teal constitute 17,5%, for Gadwall 14%, for Coot 34% and for Goldeneye even 83% and for
Tufted Duck 99% of the totals reported by SFS. MSAF monitoring reports also effort. 10% of the
hunting days are unsuccessful
Peak numbers of Mallard and Gadwall and Coot are reported in August, of Teal, Wigeon
and Tufted Duck in September, of Pintail in October, of Goldeneye in November.
Keywords: Waterfowl bag survey
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4.S. Genetic structure and diversity of wildlife populations

Animal mitochondrial DNA (mtDNA) is highly polymorphic, almost exclusively maternal
inherited and without genetic recombination. The clonal transmission of mtDNA haplotypes
allows the discrimination of maternal lineages within species and the analysis of sequences of
their most variable regions can be used to investigate the genetic origin of animal populations.
The objective of this study was to determine similarity between red deer (Cervus
elaphus) populations from seven regions of Poland by using direct sequencing of the main
non-coding mtDNA - cytochrome b gene (Cyt B).
The study material consisted of muscle tissue samples (approx. 50g of transversestriated muscle from the right diaphragm pillar) collected from 103 red deer. The tissue was
sampled from animals culled by hunters in accordance with the applicable Principles of
Individual and Population Selection of Game Animals in Poland. The analysis was carried out
on muscle tissue samples from 20 red deer from Lubelskie Province, 25 from WarmianMasurian, 20 from Pomerania and West Pomeranian, 25 from Opolskie Province and Silesia
and 13 from Wielkopolskie Province.
Isolation of mtDNA was performed using a commercial DNA isolation kit DNeasy Tissue
(Qiagen) according to the protocol recommendation. The nucleotide sequences of the
cytochrome b subunit primers have been developed from the literature (Brodman et al. 2001):
CYTb1 forward 5’ – CCATCCAACATCTCAGCATGATGAAA -3’
CYTb2 reverse 5’ – GCCCCTCAGAATGATATTTGTCCTCA -3’.
Then the PCR (polymerase chain reaction) was carried out. The reaction program
(thermal cycles) consisted of 940C for 2 min. followed by 40 cycles at 940C for 30 s., 500C for
30 s. and 720C for 1 min, and final extension at 72 0C for 7 min. Amplification was performed
using the PTC-200 DNA Engine thermocycler (MJ Research).
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The nucleotide sequences of both strands were determined using an ABI 377 DNA
sequencer with the Big Dye Terminator Cycle Sequencing kit (Applied Biosystems, Madrid,
Spain).
The resulting fragments of 359 nucleotides were compared to the sequences
registered in the NCBI gene data bank using Clustal W, then the genetic distances between
particular sequences in the dnadist program (Kimura 1980) from the PHYLIP 3.65 package
were calculated. The distance matrix calculating, was to construct phylogenetic trees based
on the tested sequences using the PHYLIP and GeneBee programs. In the case of trees
constructed in the PHYLIP program, the sequences have been grouped by the neighbor joining
method (neighbor-joining, NJ), taking into account the value of the bootstrap value equal to
1000 (Felsenstein 2005).
Within the deer population originating from the Lubelskie Province, the genetic distance
ranged from 0.013 to 0.070; from the Warmian-Masurian as well as Pomeranian and West
Pomeranian was in the same range and amounted to 0.091 - 0.009; from the Opolskie
Province and Silesia from 0.057 to 0.013; and from Wielkopolska from 0.070 to 0.004. The
highest genetic distance, amounting to 0.122, was recorded between animals from Pomerania
and Silesia. The lowest distance values of 0.002 occurred between red deer from Lubelskie
Province and Warmian-Masurian, as well as from Silesia and Pomerania.
Keywords: Cervus elaphus, mtDNA, relationships, distances
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IMPLEMENTING PAYMENTS FOR ECOSYSTEM SERVICES – THE CASE OF
BEAVERS
Stella THOMPSON*, Mia VEHKAOJA, Jani PELLIKKA and Petri NUMMI
Department of Forest Sciences, University of Helsinki, Finland
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Presentation type: Poster
1.S. Wildlife – human conflicts and its mitigation; 2W. Adaptive Management of Wildlife Species

Payments for Ecosystem Services (PES) are market mechanisms used to actualize the
monetary value of ecosystem services created by habitats or species. Beavers (Castor spp.)
are ecosystem engineers that modify their habitats and landscapes. They concurrently
produce a wide variety of ecosystem services, several of which could potentially offer high
gains to society. In a PES scheme, beneficiaries pay for resource managers (landowners in the
case of beavers) to maintain or strengthen certain ecosystem services. Schemes related to
water quality and supply along with greenhouse gas storage are potentially the most
functional and applicable PES beaver schemes. PES offers a novel approach for incentivizing
resource managers to tolerate beaver-induced damages on their lands in turn for pledges to
uphold and safeguard beaver territories. The no-harm ideology rooted within PES schemes,
to where resource managers may not weaken the production of ecosystem services on their
lands, consequently guarantees nearby societies/communities continued access to services
such as flood and drought mitigation. Certain beaver-produced services (e.g. increasing fish
stocks) are local, while others affect larger geographical regions (e.g. water purification) or
even global scales (e.g. carbon sequestration). In a beaver PES, landscape- or nationwide
schemes may prove more workable than site-specific ones, as the mechanism must also
consider the temporal dimension of beaver mobility in the landscape. Payment mechanisms
could be set up by local communities or cities, or could be implemented by industries or
companies, such as wastewater treatment facilities, which need to invest less money into
their infrastructure, when benefiting from beaver activity. In this case, it is easier to consider
a group of resource managers as one seller rather than individual resource managers, because
site-specific services weaken naturally with beaver mobility and time. Projects could,
therefore, be implemented as group contracts between several private and common resource
managers. General implementation guidelines could be prepared either by individual
countries or by larger governance bodies such as the European Union. Actual implementation
is most likely most efficient when actualized by individual nations, states, or provinces
Keywords: Castor spp., beaver-produced services, beneficiary, beaver-induced
damages, landowner, resource manager, payment mechanism
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SHEEP GRAZING AFFECTS SPATIAL BEHAVIOUR OF RED DEER (Cervus elaphus)
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7.S. Wildlife habitat management and behavioural ecology

Objective
Conservation grazing has emerged as a well-established management tool for
maintaining open and semi-open landscapes. However, its impact on local ungulates has
hardly been considered. A potential exclusion of wild herbivores could antagonize the desired
effects in the context of conservation grazing. In this study we aimed to investigate possible
displacement effects of grazing activities on red deer (Cervus elaphus).
Material and methods
We used telemetry data of 12 GPS-collared red deer (9 hinds, 3 stags) recorded between
September 2016 and October 2018 on the National Natural Heritage site “Glücksburger
Heide” of the German Environmental Foundation (DBU) in Saxony Anhalt, Germany.
Shepherded sheep and goats grazed temporarily in certain parts of the study area.
Direct utilisation of these areas by red deer before, during and after sheep grazing was
examined using logistic regression. Additionally, we developed seasonal Resource Selection
Functions (RSF) using forage availability, vegetation cover and distance to conservation
grazing areas as basic predictors for habitat selection. This was done in order to also detect
displacement effects, which exceed the actual grazing sites. RSFs were validated using both,
random and blocked cross validation.
Results
Generally, the utilisation of the sheep grazing sites by red deer was low. Conservation
grazing lead to a decrease in utilisation, which was significant during summer, but not
significant during winter. The effect did not wear off within the considered first three weeks
after sheep grazing. Predictions of the seasonal RSFs indicated spatial displacement of red
deer during conservation grazing in summer and winter. Preference for the vicinity of
conservation grazing areas decreased, especially during daytime. There was no indication for
temporal adaption in the form compensatory use during night or twilight, when sheep were
not present.
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Conclusion
Our findings suggest that sheep grazing, as implemented in “Glücksburger Heide”,
potentially displaces red deer temporarily from grazing areas and their surroundings.
However, the relatively small sample size (12 animals), the generally low utilization of the
areas by red deer and other potential sources of disturbance in the study area might have
affected the results.
Sheep grazing likely influences spatio-temporal behaviour of red deer and could thereby
temporarily exclude their ecological effects. This should be subject of further research to
evaluate the relevance for high nature value pastoral systems.

Keywords: grazing, red deer, GPS, sheep, spatio-temporal behaviour
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SEX BIASED POPULATION STRUCTURE OF WILD BOARS IN SERBIA: INFERRED
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Presentation type: Poster
4.S. Genetic structure and diversity of wildlife populations

The wild boar (Sus scrofa) is one of the most abundant and economically and
ecologically important game species in Serbia. During the nineteenth and early twentieth
centuries wild boars faced the strong demographic declines and regional extinctions and have
shown a remarkable increase in population density in the last four decades. Due to the named
factors, accompanied by the developments of molecular genetics tools for wildlife
management and conservation, wild boar populations have become in a scope of interest in
population genetic studies. Therefore, the ecological and evolutionary causes of dispersal can
be crucial in predicting how species respond to environmental changes. In order to assess
genetic diversity and sex-specific dispersal patterns, sample of 98 wild boars from Serbia were
genotyped by eleven microsatellite loci, sex-linked amelogenin locus and D-loop mtDNA
sequences. Genetic variability parameters were calculated in GenAlEx, while the program
FSTAT was used to test for sex biases in dispersal for females and males. A total of 134 alleles
were detected, with an average value of 12.18 alleles per locus. The observed heterozygosity
(Ho = 0.697) was lower than expected heterzygosity (He = 0.788), with an overall F IS value of
0.117. Four loci out of eleven exhibited significant deviation from the Hardy-Weinberg
equilibrium. F-statistics analyses, AMOVA, relatedness and assignment tests suggested that
females are philopatric. In addition, spatial autocorrelation analysis supported significant
positive genetic structure at short distance classes for females, suggesting that males
represent more dispersive sex.
Keywords: game management, genetic variability, microsatellites, mtDNA, sex-biased
structure, Sus scrofa
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GREEN-BLUE SPACES OF METROPOLITAN HELSINKI AS HABITATS FOR THE
RACCOON DOG AND RED FOX
Mia VEHKAOJA*, Milla NIEMI and Veli-Matti VÄÄNÄNEN
University of Helsinki, Department of Forest Sciences, Helsinki, Finland
*Presenter: Mia Vehkaoja mia.vehkaoja@helsinki.fi
Presentation type: Poster
7.SS.2. Wildlife corridors and connectivity

The raccoon dog (Nyctereutes procyonoides) and red fox (Vulpes vulpes) are well
adapted to urban areas. During the last one hundred years, the red fox in particular has
become urbanized, whereas the raccoon dog is more of a newcomer in European cities. City
forests and parks provide habitats and corridors for many species. In addition to forests and
parks, ditches, streams and rivers are essential environments for urbanized wildlife. We
investigated the abundances of the raccoon dog and red fox in metropolitan Helsinki,
southern Finland using camera trapping. Altogether 60 wildlife cameras were set up to trap
urban wildlife. Half of the cameras were set up in green spaces (forests and parks without
water systems) and the other half in blue spaces with streams or rivers. The aim was to
compare the abundances of both species in the two habitats and to look at how human and
domestic dog abundances affect the number of red foxes and raccoon dogs.
Raccoon dog and red fox abundances were analysed by comparing the data between
green and blue spaces and the abundances of humans and domestic dogs along with landcover variables using generalized linear modelling in R. Raccoon dog and red fox abundances
were higher in blue spaces than in green spaces. Furthermore, the two species coexisted in
the same areas; the greater the number of foxes present the more raccoon dogs were also
present and vice versa. Human and domestic dog abundances did not affect the abundances
of either raccoon dogs or red foxes. As opposed to previous studies, our results show that red
foxes do not avoid contact with other predators, especially with canines (Canidae).
Because the urban ecology framework contains both natural and man-made urban
structures and considers them a human-ecological system, it is essential to acknowledge
animal assemblages and specify the minimum environmental needs they have for their
habitats. By combining our knowledge on environmental needs and urban planning, we are
able to ensure the coexistence of humans and nature. According to our results, more
emphasis should be placed on the blue areas of cities, as they maintain higher abundances of
red foxes. In addition, restricting the population growth of raccoon dogs, an invasive species
in Finland, should be prioritized to blue areas
Keywords: urban habitats, human influence, canines, urban ecology, streams, forests,
corridor
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1.SS. Avian population dynamics in agricultural and forested landscapes

Our transnational partnership (researchers, farm advisors, conservationists, hunters,
civil servants and farmers) will showcase best practice models at 10 farmland demonstration
sites in four North Sea Region (NSR) nations to show how new management solutions can
improve biodiversity and ecosystem services by up 30% in four years, and how these can be
transferred across all regions of the NSR and the EU. The project started in 2017 and will end
in 2020. Our overall objective is to bring about a change in behaviours and working practices,
in particular in regards to the uptake of agri-environment schemes, for the long-term
sustainable management of farmland ecosystems. To achieve this goal, we will work and
interact with a wide range of rural key stakeholders, build capacity among all regional and
national environment agencies of the NSR, and promote information exchange between
them.
Over 7% of each demonstration site will be enhanced with existing and new high-quality
wildlife habitats using tailored local management plans complemented by winter feeding and
predation management. We will develop and field test new transnational monitoring
protocols to provide evidence that our new solutions work, and to promote efficient tools for
long-term cross-border comparison of conservation measures.
We will complement our multidisciplinary approach by collecting and disseminating
new socio-economic information on rural stakeholder behaviour which is necessary to
improve the uptake and efficiency of agri-environment schemes across the EU member states.
The main emphasis of PARTRIDGE is to demonstrate how the loss of farmland
biodiversity can be reversed successfully across our partner countries. The key focus will be
on grey partridge-tailored high-quality habitat improvements, the loss of which are a key
factor in the decline of farmland wildlife and ecosystem services across Europe.
Our objective is to showcase an increase of biodiversity indicators by 30% at our
demonstration sites by 2020 and to influence future agri-environment schemes across our
partner countries. To help achieve this we will study farmer’s attitudes in regards to agri-
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environmental schemes, form farmer clusters, organise farm walks and transnational
demonstration site visits for farmers and civil servants.
The grey partridge is one of the best indicators of farmland ecosystem health, hence
where partridges thrive, biodiversity is high and ecosystem services are intact. In areas where
few or no partridges exist, the farm environment is typically much degraded. We have found
that the habitat option which delivers one of the highest overall benefits for grey partridges
is wild bird seed mixes. Therefore, as part of the project, seed mixes based on a mix developed
by our German partner have been introduced across our demonstration sites, along with
beetle banks, winter stubbles and conservation headlands. There is additional winter feeding
at all sites and improved predator management where possible.
Keywords: grey partridge, Perdix perdix, biodiversity, agri-environmental schemes,
farmland ecosystems, habitat improvement, transnational monitoring protocols

ENVIRONMENTAL FACTORS AND TERRITORIALITY IN HAZEL GROUSE
(Tetrastes bonasia)
Sandrine WIDER, Vincent GROGNUZ and Jacob GWENAEL
University of Fribourg, Switzerland
*Presenter: Sandrine Wider sandrine.wider@unifr.ch
Presentation type: poster
7.S. Wildlife habitat management and behavioural ecology

It is generally accepted that Hazel grouse (Tetrastes bonasia) populations from western
Europe show territorial behaviour in winter, while Siberian populations overwinter in flocks.
The factors that cause this difference in behaviour are poorly understood. Better
understanding the drivers of territorial behaviour in European populations would fill a gap in
the ecological knowledges of the species. According to existing theories, territoriality evolves
as a consequence of competition for limited resources, ability of individuals to defend the
resource and fitness benefit from exclusive use of the resource.
In the present study, we tested to what extent the distribution of feeding and roosting
trees may favour territoriality in the species. In autumn, we first mapped the distribution of
the two vegetation variables following linear transects within four study sites in the Swiss
Prealps and built a predictive model of Hazel grouse occurrence in our study area. We then
recorded and collected indices of species presence in winter along the same linear transects
among the four study sites. DNA extraction from faeces and amplification of two diagnostic
microsatellite loci allowed us to confirm species identity.
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We could show that available feeding trees tend to be randomly distributed whereas
available roosting trees were clustered in the four study sites. Suitable winter habitat, inferred
from the intersect of resources distribution, was restricted to small (10–50 ha) discrete
patches and was a reliable predictor of Hazel grouse occurrence in winter. Our results suggest
that suitable winter habitat was a limiting factor for the species in winter and may have
favoured the development of territoriality in our study area. Ongoing research make use of
genetic analyses to identify individuals in the habitat patches and test the hypothesis that
Hazel grouse overwinter in pairs in central Europe.
Keywords: Tetraonidae, winter territoriality, habitat selection, mixed forest, genetic
identification

ACTIONS SPEAK LOUDER THAN WORDS: A NEW STRATEGY FOR WILD
UNGULATES MANAGEMENT IN TUSCANY REGION
Marco Zaccaroni*, Paolo BANTI, Marco FERRETTI, Vito MAZZARONE, Andrea LENUZZA and
Massimo TADDEI
University of Florence Department of Biology, Via Madonna del Piano, 6, 50019 Comune di Sesto
Fiorentino FI, Italy
*Presenter: Marco Zaccaroni marco.zaccaroni@unifi.it
Presentation type: Poster
1.S. Wildlife – human conflicts and its mitigation

Tuscany is the Italian region with a higher density of wild ungulates (wild boar, roe deer,
red deer, mouflon, fallow deer). Since the 2000s, wild boar, roe deer and red deer significantly
increased their populations, due to the national conservative laws, the abandonment of
agricultural areas and the increase in wooded areas. In this context, in 2016 the Tuscany
Region approved an ordinance to reduce the number of wild boars in three years and change
the hunting management of ungulates in agricultural areas.
The core of the strategy applied was to give to a large number of hunters, without social
relation among them, the possibility to hunt during all the year in agricultural areas with the
opportunity to sell the meat of ungulates. At the same time, the Tuscany Region implemented
the strategies for the transparency in the compensation of damages to farmers and the
marketing of the meat.
The results were positive, beyond the expectations: In 2018 the hunting bags of wild
boar in hunting districts with conservative management decreased of 17%, at the same time
the hunting bag in areas with non-conservative management increased by 78%, and crop
damage decreased by 62%.
Keywords: Wildlife management, wild boar, hunting bags, roe deer, red deer, ungulates.
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1.SS. Avian population dynamics in agricultural and forested landscapes

Nest predation is an important determinant of breeding success among ground nesting
bird populations, but the relative role of predators is poorly known, at least in Lithuania and
neighbouring regions.
In 2016 and 2017, in the South East Lithuania, we performed experiments with artificial
ground bird nests imitating capercaillie and some waterfowl nests and 10 wildlife cameras
aiming to investigate the predation rate and to identify the potential predators. The
experiments have been designed in regard to knowledge that variety and abundance of
natural enemies/predators of birds on the forested areas may be related to forest
fragmentation, habitat characteristics, food availability and other factors. For the study, we
have selected capercaillie habitats in Varėna-Marcinkonys forest massif and SaltoniškėsKaraviškės forests close to the Lithuanian-Belarus border. These are more fragmented forests.
Artificial nests with white and brown coloured chicken eggs (two eggs per nest) by different
distances were installed for 28 days corresponding to the capercaillie leks (9 plots), wild
animals’ supplementary feeding points (9 plots), waterbodies (Merkys river valley; 10 plots)
and control sites (7 plots). The cameras at the artificial nests were installed close to the
capercaillie leks only. Design of the experiment enables to analyse the effect of the landscape
fragmentation, forest age (mature forest and clear-cuts), the distance from the game baiting
sites, visibility (“closed habitat“ vs „open one”), egg colour, etc.
Data analyses show that the lowest predation rate of the artificial nests was close to the
waterbodies (1/10 of the „waterfowl“ nests was destructed). Respectively, the highest
predation rate (1/3 of the nests or 3-4 times higher) of the artificial nests was in capercaillie
leks, control plots and close to the game (mostly wild boar) baiting points.
The total predation was higher in the capercaillie inhabited forests than in more
fragmented forests close to Lithuanian-Belarus border, where capercaillie was a common bird
species according to the past (historical) data. More depredated nests were found in the clearcuts than in mature forests.
Significant differences were found depending of time of the breeding season. During the
main capercaillie nesting period, the less part of artificial nests was predated, if compared
with the period, when birds naturally nesting repeated clutches (if first ones were
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depredated). By camera records, the potential predators were red fox Vulpes vulpes in the
mature forests and raven Corvus corax in the clear-cuts. These two species have destroyed
64% of predated artificial nests in the lek case, unfortunately, in other cases predators were
not identified.
Keywords: ground nesting birds, capercaillie, waterfowl, predators, nest predation,
breeding success, artificial nests.

181

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

LIST OF ATTENDEES
1) Adam A. Ahlers, Department of Horticulture and Natural Resources, Kansas State
University, Manhattan, KS, USA; aahlers2@ksu.edu
2) Ajša Alagić, Department of Forest Ecology, The Slovenian Forestry Institute, Vecna pot 2,
1000 Ljubljana, Slovenia; ajsa.alagic@gozdis.si
3) Per-Arne Åhlén, Swedish Association for Hunting and Wildlife Management, Öster
Malma, 611 91 Nyköping, Sweden; P-A.Ahlen@jagareforbundet.se
4) Janosch Arnold, Wildlife Research Unit, Landwirtschaftliches Zentrum BadenWürttemberg (LAZBW) Aulendorf, Baden-Württemberg, Germany;
janosch.arnold@lazbw.bwl.de
5) Céline Arzel, Department of Biology, FI-20014 University of Turku / Department of
Forest Sciences, P.O. Box 27, University of Helsinki, FI-00014 Helsinki, Finland;
Celine.arzel@utu.fi
6) Léo Bacon, ONCFS – French National Hunting and Wildlife Agency, France;
leo.bacon@oncfs.gouv.fr
7) Renata Špinkytė-Bačkaitienė, Vytautas Magnus University, K. Donelaičio str. 58, LT44248 Kaunas; renata_shpy@yahoo.com
8) Guna Bagrade, Latvian State Forest Research Institute "Silava", 111 Rigas str., Salaspils
LV-2169 Latvia; guna.bagrade@silava.lv
9) Marina Bambi, Italy marinabambi92@gmail.com
10) Joaquin Vicente Baños, National Institute on Wildlife Research (IREC), Ronda de Toledo
s/n, 13071, Ciudad Real, Spain; joaquin.vicente@uclm.es (Scientific Committee)
11) Tomas Barkauskas, Vytautas Magnus University, K. Donelaičio str. 58, LT-44248 Kaunas,
tomas.barkauskas40@gmail.com
12) Olgirda Belova, Institute of Forestry LAMMC, Liepų g. 1 Girionys LT 53101, Kaunas
district, Lithuania; Baltic.Forestry@mi.lt
13) Valentina Bellini, Institute for Environmental Protection and Research (ISPRA),
Department of Wildlife, Roma; valentina.bellini.1992@gmail.com

182

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

14) Michal Bíl, CDV - Transport Research Centre, Líšeňská 33a, 636 00, Brno, Czech Republic;
michal.bil@cdv.cz
15) Boguslaw Bobek, Institute of Biology, Pedagogical University of Cracow, Podbrzezie 3,
31-054 Krakow, Poland; b.bobek@o2.pl
16) Luigi Boitani, Department of Animal and Human Biology, University of Rome, Italy;
luigi.boitani@uniroma1.it; Keynote Speaker
17) Mathieu Boos, Research and Consulting Agency in Applied Ecology, France;
m.boos@naturaconsta.com
18) Tomasz Borowik, Mammal Research Institute, Polish Academy of Sciences, Mammal
Research Institute, Polish Academy of Sciences, Stoczek 17-230 Białowieża, Poland;
tborowik@ibs.bialowieza.pl
19) Peter Busher, Division of Natural Sciences and Mathematics, College of General Studies,
Boston University, Boston, Massachusetts, USA; pbusher@bu.edu; Keynote Speaker
20) Dalius Butkauskas, Nature Research Centre, Laboratory of Molecular Ecology,
Akademijos Str. 2, LT-08412 Vilnius, Lithuania; dalius.butkauskas@gamtc.lt
21) Jim Casaer, Institute for Forestry & Game Management (INBO) Division of Forest, Nature
and Landscape Celestijnenlaan 200e - box 2411 3001 Leuven (Scientific Committee);
jim.casaer@inbo.be
22) Jamil Cappelli, University of Castilla–La Mancha, Avda. Camilo José Cela, s/n, 13071
Ciudad Real, Cdad Real Spain; Jamil.Cappelli@uclm.es
23) Jodie Case, Game & Wildlife Conservation Trust/ University of British Columbia,
Fordingbridge, Hampshire, UK
24) Sandra Celinna, Nature and Forest Agency, Ministry of the Environment, The
Luxembourg Government, 81, rue de la Gare L-9233 Diekirch, Luxembourg (Scientific
Committee, Secretary General IUGB); cecellina@yahoo.com
25) Valérie Cohou, Group of Investigations on Wildlife, Pontonx-sur-l'Adour, France;
frc.aquitaine@yahoo.fr
26) Vincent Comor, Research and Consulting Agency in Applied Ecology, France;
v.comor@naturaconsta.com
27) Franck Courchamp, French National Center for Scientific Research (CNRS), France;
franck.courchamp@u-psud.fr; Keynote Speaker

183

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

28) Sándor Csányi, Institute for Wildlife Conservation; Faculty of Agriculture and
Environmental Sciences, Szent István University, Páter Károly u. 1, H-2100 Gödöllő,
Hungary; s.csanyi@gmail.com
29) Stipan Cupic, Department of Game Management and Wildlife Biology, Faculty of
Forestry and Wood Sciences, Czech University of Life Sciences. Prague, Czech Republic;
cupic@fld.czu.cz
30) Dovilė Čiuldienė, Institute of Forestry LAMMC, Liepų g. 1 Girionys LT 53101, Kaunas
district, Lithuania; d.ciuldiene@gmail.com
31) Fredrik Dahl, Swedish University of Agricultural Sciences, Grimsö Wildlife Research
Station, Department of Ecology, SE – 730 91 Riddarhyttan/ Swedish Association for
Hunting and Wildlife Management, Öster Malma, 611 91 Nyköping, Sweden;
fredrik.dahl@slu.se
32) Sarah-Alica Dahl, Technical University of Munich (TUM), Freising, Germany;
dahl@wzw.tum.de
33) Christopher Dickman, University of Sydney, Australia; chris.dickman@sydney.edu.au;
Keynote Speaker
34) Igor A. Domsky, All-Russian Research Institute of Game Management and Fur Farming
named by Professor B.M. Zhitkov, Kirov/ Peoples’ Friendship University of Russia,
Federal Center for Animal Health, Federal Research Center for Virology and
Microbiology, Russia; vniioz43@mail.ru
35) Jakub Drimaj, Faculty of Forestry and Wood Technology, Mendel University in Brno,
Zemědělská 1665/1, 61300 Brno, Czech Republic; j.drimaj@gmail.com
36) Christian Ehrmantraut, Technical University of Munich (TUM), Freising, Germany;
ehrmantraut@wzw.tum.de
37) Matthew Ellis, British Association for Shooting & Conservation BASC, Marford Mill,
Rossett, Wrexham, LL12 0HL, United Kingdom; matt.ellis@basc.org.uk
38) Bodil Elmhagen, The Swedish Association for Hunting and Wildlife Management, Öster
Malma SE-611 91 Nyköping, Sweden; bodil.elmhagen@jagareforbundet.se
39) Renato Fani, Laboratory of Microbial and Molecular Evolution, Department of Biology,
University of Florence, Via Madonna del Piano, 6 - 50019 Sesto Fiorentino (FI), Italy;
renato.fani@nifi.it

184

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

40) Sébastien Farau, Hunters Federation of Vendée, Route de Château-Fromage, Les
Minées, 85000 La Roche-sur-Yon, France; sfarau@chasse85.fr
41) Ezio Ferroglio, Università degli Studi di Torino, Dipartimento di Scienze Veterinarie,
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54) Martyna Grzyb, Department of Biodiversity Protection (DBP), Institute of Animal
Reproduction and Food Research of Polish Academy of Sciences in Olsztyn (IARFR PAS),
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Medicine, Department of Veterinary Pathobiology, Tilžės g. 18, Kaunas / State Food and
Veterinary Service (SFVS) of Lithuania; Alvydas.Malakauskas@lsmuni.lt
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88) Axelle Moreau, Hunters Federation of Vendée, Route de Château-Fromage, Les Minées,
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Email: morelle.k@gmail.com
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108) Pietro Pontiggia, Italian National Institute for Environmental Protection and Research
(ISPRA), Via Brancati, 48 - 00144 Roma, Italy; pietro.pontiggia@hotmail.com
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190

34th IUGB Congress 2019, Kaunas, Lithuania, 26-30th August 2019

118) Gergely Schally, Institute for Wildlife Conservation; Faculty of Agriculture and
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