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Executive Summary  
I was awarded a Winston Churchill Memorial Trust Fellowship in 2019. This fellowship provided 

funding to allow me to visit Germany in June 2019 and Switzerland in January 2020. The purpose of 

these visits was to learn what the experiences of reintroducing Eurasian lynx (Lynx lynx) and European 

wildcat (Felis silvestris) in these countries can teach us about the suitability of plans to do so in the UK. 

I visited reintroduction project managers, researchers, academics, government and non-

governmental organisations (NGO’s), private companies, charities and hunting groups. I also attended 

an expert conference and undertook many field visits some of which included national parks and sites 

designated for their floral and faunal interest. 

There is widespread and growing interest in the potential of reintroductions of top predators to 

restore ecosystems in the UK. There are, however, no species-specific recommendations on how to 

do this successfully for these species in a way that avoids the negative socio-economic outcomes often 

associated with the return of previously persecuted carnivores. My aim was to gather best practice 

knowledge and learn from the experiences of other projects to help me understand how to 

implement, conduct, manage and sustain successful reintroduction projects for both species that 

could be applied to the UK. 

Considerable further work is needed before lynx could be reintroduced to the UK. There are certain 

requirements for a successful reintroduction that the UK might struggle to achieve, particularly in 

establishing a genetically viable population for the long-term in a country with limited suitable habitat, 

fragmented by extensive infra-structure and urbanisation. Acceptability of this species amongst 

certain stakeholders may also prove challenging. 

Whilst, the reintroduction of the wildcat across the UK would be challenging, due to the species ability 

to hybridise with domestic cats, reintroduction is a realistic proposition. Although, the species is 

considered functionally extinct in Scotland, the remnant population there provides a base from which 

to work. 

Successful reintroduction projects for these species are complex and multifaceted. They require: 

• substantial advance planning – this should include development of a clear communication 

plan, feasibility study, a disease risk analysis, compensation package and an exit strategy, with 

clear governance for each aspect of the reintroduction project 

• a long-term commitment and considerable investment in time, funding and people 

• ongoing commitment, liaison and effective communication across all stakeholders and 

interested parties 

• ongoing monitoring including a health surveillance plan with a set of long-term goals and a 

management strategy achievable over a defined timeframe 

• flexibility – projects should be flexible, adapting to data received from monitoring strategies. 

Liaison with experts already working in the field is essential and data sharing across a European 

platform is highly advisable especially when establishing pedigrees and maintaining studbook 

integrity. 

A thorough understanding of lynx and wildcat biology (life history, ecology, behaviour, genetics), 

following and adapting best practice developed from successful reintroduction projects in Central and 

Western Europe would enable the development of a successful reintroduction programme for the 

species in the UK or identify which constraints still need to be addressed before proceeding with a 

reintroduction. 
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There are a number of hurdles which would have to be overcome if either the lynx or the wildcat are 

to be reintroduced into the UK. The key hurdles for each species are: 

• The lynx is a solitary top predator that requires large areas of contiguous woodland away from 

infrastructure and urban development. The species can and has been the source of human 

carnivore conflict amongst the farming and hunting community. As the UK is an island and 

cannot naturally recruit dispersing individuals from other countries, it is likely that some form 

of assisted colonisation would be required for a number of years to maintain genetic diversity 

and prevent inbreeding in the initial small and closed reintroduced founder population. 

 

• The wildcat is known to hybridise and produce fertile offspring with domestic cats (Nussberger 

et al, 2018). Hybridisation is considered to be a threat where pet and feral domestic cat 

population densities are high and where suitable habitat is scarce (Kilshaw, 2011). Small 

reintroduced populations of wildcats situated in sub-optimal habitat would be particularly 

vulnerable once they start to expand and move into areas near to human settlements i.e. close 

to feral and domestic cat populations.  

Key Recommendations 
These initial recommendations could form the starting point for further discussions on the suitability 

of reintroducing lynx and wildcat to the UK. The recommendations largely follow the principles laid 

out in the IUCN Guidelines for reintroductions and other conservation translocations (2013). Key 

recommendations set out below are common for both species unless otherwise stated.  

Note: The Glossary provides an explanation of terms, some of which have been used differently by 

previous authors. 

Habitat suitability – Eurasian lynx 

1. A habitat suitability model (HSM) which aims to predict the likelihood of occurrence of species 

on the basis of environmental variables using habitat, geographical and infrastructure data 

from the UK, underpinned with empirical data and expert opinion from Europe should be 

developed prior to any proposed reintroduction of lynx to the UK. 

2. Empirical data derived from radio-tracking data from long-standing reintroduction projects in 

Switzerland and more recent and ongoing projects in Germany, combined with expert opinion 

from both countries could inform the HSM. 

3. Care should, however, be taken when interpolating/extrapolating from any model (calculated 

with telemetry data and environmental variables of a given study in Central Europe) to a new 

area that was not part of the calibration set i.e. the UK. Models should be refined once UK data 

becomes available. 

4. Simple ensemble habitat modelling should be used, whereby several different empirical and 

expert models are run, compared and averaged to determine how much the outcome i.e. 

habitat suitability map varies (Hebblewhite et at, 2012). 

Habitat suitability – European wildcat  

5. A habitat suitability model which aims to predict the likelihood of occurrence of species on the 

basis of environmental variables using habitat, geographical and infrastructure data from the 

UK, underpinned with empirical data and expert opinion from Europe should be developed 

ahead of any proposed reintroduction of wildcat to the UK. 
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6. Empirical data derived from radio-tracking and lure stick data from long-standing monitoring 

programmes in Germany and Switzerland combined with expert opinion from both countries 

could inform the HSM. 

7. Care should, however, be taken when interpolating/extrapolating from any model (calculated 

with telemetry data and environmental variables of a given study in Central Europe) to a new 

area that was not part of the calibration set i.e. the UK. Models should be refined once UK data 

becomes available. 

8. Simple ensemble habitat modelling should be used, whereby several different empirical and 

expert models are run, compared and averaged to determine how much the outcome i.e. 

habitat suitability map varies (Hebblewhite et at, 2012). 

Genetics – Eurasian lynx 

9. A founder population of Northern lynx (Lynx lynx lynx), sourced from the Fennobaltic 

evolutionary significant unit (ESU) are likely to be the best genetically adapted animals to the 

UK’s habitat and climate and come from the most similar ecotype to the UK. 

10. At least 20 animals should be released initially over a 5-year period with a sex ratio that favours 

more females. 

11. A programme of ongoing genetic monitoring must be established to routinely check levels of 

heterozygosity, relatedness and inbreeding. 

12. A pedigree should be determined at the outset and ideally data should be shared with the 

Conservation Genetics Specialist Group within the IUCN Species Survival Commission. 

13. No related lynx should be released in the first 5 years and all released individuals should be 

fitted with a radio-collar. 

14. A programme of assisted colonisation is likely to be needed after the initial reintroduction as 

the UK is an island and cannot ‘naturally’ receive new immigrants. This programme would need 

to continue for as long as the genetic monitoring programme results suggest that the 

population is not or cannot maintain a sufficient level of diversity without supplementation or 

achieve a minimum viable population. 

Genetics - European wildcat  

15. The species is functionally extinct in the wild in Scotland, with remnant animals present only 

as a ‘hybrid swarm’. This population is not a viable source for reintroduction in the UK. A 

founder population of wildcats sourced from the areas west of the Vosges and north of the 

Jura Mountains in Germany and France is likely to provide the best genetically adapted animals 

to the UK’s habitat and climate as these areas have the most similar ecotype to the UK 

compared to anywhere else in Central and western Europe. Levels of heterozygosity are high 

and crucially the rate of introgression is low in these populations. 

16. Hundreds of animals are likely to need to be released over a period of approximately 25 years 

to reduce the risk of introgression with domestic and feral cats as the population establishes. 

17. A programme of genetic monitoring must be established to routinely check levels of 

hybridisation, heterozygosity, relatedness and inbreeding. 

18. A pedigree should be determined at the outset and ideally data should be shared with the 

Conservation Genetics Specialist Group within the IUCN Species Survival Commission. 

19. Ideally, no related individuals should be reintroduced initially, at least in the first few years of 

release and all released individuals should be fitted with a radio-collar. 
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20. The genetic monitoring programme will need to continue for the lifespan of the reintroduction 

programme and beyond. The programme should be flexible and adaptive especially in the case 

of hybridisation results. 

Capture, wild caught vs captive bred 

21. It is likely that a combination of both wild caught and captive bred animals would be needed 

for any reintroduction to the UK. A captive breeding programme for wildcats should seek to 

include genes from the few ‘pure’ remaining wildcats held in captivity. 

22. Wild caught animals must come from sustainable populations. 

23. Captive bred animals should be sourced from the European Association of Zoo’s and Aquaria 

(EAZA) and the Association of Zoo’s and Aquaria (AZA) institutions who have a thorough 

knowledge of their genetic history in consultation with the keeper of the lynx European 

Studbook (ESB) and the monitoring studbook for European wildcats. 

24. All captive breeding institutions should work under a collaborative plan, which broadly covers 

husbandry, genetic and health status and training. 

25. A series of protocols should be devised in association with felid experts to ensure that captive 

bred animals, for release, are physically, mentally and socially fit and can hunt. 

26. Some form of hunting training is advisable. 

27. Capture should follow establish protocols for lynx (Breitenmoser et al, 2014) and for wildcat 

(Streif et al, 2016). 

Release strategy – Eurasian lynx 

28. There are two broad options: hard (immediate) release or soft (delayed) release, the choice of 

which is used is dependent on the relevant quarantine, veterinary health, disease, transport 

and licensing requirements of the countries concerned.  

29. Both release methods can be successful if carried out appropriately, though soft releases are 

considerably more expensive. 

30. All individuals should be released from the same pre-determined release site. 

 

Release strategy – European wildcat 

31. At least 30 founders should be released initially in the first year with a sex ratio that favours 

more females. For approximately the next 20 years, 20 wildcats should be released annually. 

32. The final stage of the release strategy should involve releasing specific animals targeted for 

their genetic traits. 

33. All wildcats should be released between May-July to reduce the risk of mortality from road 

collision. 

34. All individuals should be released from the same pre-determined release site. 

35. Wildcats should be released into an area that is free of feral and domestic cats. However, a 

very small feral cat population should not be an issue if the wildcat population is robust and 

the prey resource is not limiting. Ideally, all feral cats should be removed as they pose a 

significant hybridisation risk and compete for space and food. 

36. A release strategy for wildcats would need to combine both soft and hard release 

methodologies. 
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Monitoring 

37. It is essential to have a robust, flexible and long-term adaptive monitoring plan which covers 

all aspects of the reintroduction programme: ecological, socio-economic and financial. 

38. It is advisable to follow existing monitoring standards when setting up programmes e.g. SCALP 

(Status and Conservation of the Alpine Lynx Population). 

Risk Assessment – Compensation Schemes 

39. All reintroduction programmes should have a risk assessment which covers the potential direct 

and indirect negative impacts on human interest including direct effects on livelihoods. 

40. A lynx/wildcat management plan, compensation scheme, damage prevention protocol, 

package of advice measures and protocols and consultants to provide this advice should be in 

place and fully funded ahead of any reintroduction project and be planned to be in place in 

perpetuity. 

Social feasibility and Conflict Management  

41. A communication strategy and educational programme involving all stakeholders needs to be 

established far in advance of any reintroduction project. 

42. All key stakeholder groups should be supportive of and engaged with the proposed 

lynx/wildcat reintroduction project. If there is not full support, the project should not go ahead 

until any outstanding issues are resolved. 

43. An exit strategy is essential if the project suffers critical ecological and/or socio-economic 

problems that cannot be overcome. 

Disease and parasite considerations 

44. A disease risk analysis assessment should be undertaken and an associated long-term health 

surveillance programme should be developed prior to any reintroduction project, as detailed 

in the IUCN/OIE Guidelines for Wildlife Disease Risk Analysis (2014). 
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Introduction 
A number of species across the UK have been lost completely (e.g. beaver (Castor fiber)) or suffered 

significant range contraction in recent centuries (e.g. wildcat, hazel dormouse (Muscardinus 

avellanarius) and pine marten (Martes martes)). For these species reintroduction in many cases is the 

most practicable solution for restoring ecosystems and reversing losses. Almost one in five British 

mammal species face a high risk of extinction (Mathews et al, 2018). 

There have been several official reintroduction/reinforcement schemes for mammal species in the UK 

over the past 30 years, including the hazel dormouse, pine marten and the beaver. 

There is widespread and growing interest in the media, from interest groups, non-government 

organisations (NGO’s) and the scientific community in the reintroduction of formerly native predators 

to the UK. The two species at the forefront of this interest are the Eurasian lynx (Lynx lynx) and the 

European wildcat (Felis silvestris). The lynx has been absent from the UK for over a thousand years 

and the wildcat, although still present in Scotland is considered functionally extinct in the wild 

(Breitenmoser et al, 2019). 

Both species have suffered from extensive human persecution, habitat destruction, habitat loss and 

fragmentation and loss of prey across their former range, which led to widespread extinction, 

fragmentation and restricted populations of both species. 

There has been considerable effort to restore populations of both species across central and western 

Europe. Additionally, remnant autochthonous (indigenous) populations have undergone a natural 

recovery due to a cessation or restriction of killing and a recovery in the quality and extent of habitat 

available. Where this has not been possible reintroduction schemes have taken place in some areas 

to try to restore and reconnect populations. 

Although, the UK has now left the EU, the Council Directive 92/43/EEC, known as the Habitats Directive 

(1992), has been transposed into UK law. So, in accordance with Article 22 of the Directive it remains 

a requirement to; 

‘Study the desirability of re-introducing species in Annex IV that are native to their territory where this 

might contribute to their conservation, provided that an investigation, also taking into account 

experience in other Member States or elsewhere, has established that such re-introduction contributes 

effectively to re-establishing these species at a favourable conservation status and that it takes place 

only after proper consultation of the public concerned’.  

Both the Eurasian lynx and the European wildcat are listed on Annex IV of the Directive. 

There are numerous ecological and socio-economic factors to take into account when considering the 

potential reintroduction of predators. There are however, no species-specific recommendations on 

how to do this in a way that avoids the negative socio-economic outcomes often associated with the 

return of previously persecuted carnivores. The IUCN guidelines for reintroduction and other 

conservation translocations (IUCN, 2013), hereafter referred to as the guidelines (IUCN, 2013), is the 

key reference. The guidelines are however too broad and need to be adapted to the unique 

circumstances of the country concerned e.g. the UK is an island. 

A review of best practice from countries at the forefront of lynx and wildcat reintroduction, to provide 

an initial assessment of the suitability of reintroducing lynx and wildcat to the UK, followed by practical 

guidelines with a clear set of science led principles, defining the anthropogenic and ecological 
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circumstance under which it may be appropriate to reintroduce these felids, is needed to address this 

gap and inform the growing interest in reintroducing these species. 

Aims and Objectives 
The aim of my Churchill Fellowship project was to gather and review best practice knowledge from 

the two countries at the forefront of lynx and wildcat reintroductions, to undertake an initial 

assessment, which would then enable me to produce practical guidelines for these species applicable 

to the UK. 

I had two broad objectives, the first was to gain a better understanding of how to implement, conduct, 

manage and sustain successful reintroduction projects for lynx and wildcat. This was achieved by: 

• Visiting project managers to understand first-hand the logistical aspects of successful 

reintroductions. 

• Talking to landowners to understand the impact of these schemes on their interests. 

• Visiting regulators to discuss licensing policies, measures of success, compensation schemes 

and illegal persecution. 

• Visiting researchers/academics to understand the latest advances in reintroduction 

techniques, captive breeding and to participate in species monitoring. 

My second objective was to advise government regulators, non-government organisations (NGO’s) 

and expert groups on potential reintroduction schemes for the species in the UK. 

This report is an initial assessment on the feasibility of reintroducing lynx and wildcat to the UK and 

forms the starting point for discussion with government, NGO’s, local stakeholders and expert groups. 

Results 
I visited 13 different organisations and their employees in Germany and Switzerland, comprising 

governmental bodies, NGO’s, charities, research institutions, zoological societies, private companies, 

researchers and academics. For more detail see, People and Organisations visited pages 14-17 and 

Itinerary pages 93-96. My findings can be categorised into a number of themes, which broadly follow 

those set out in the guidelines, (IUCN, 2013); 

• History and distribution 

• Current distribution 

• Legal status 

• Habitat suitability 

• Genetics 

• Capture – wild caught vs captive bred 

• Release strategy 

• Risk Assessment – Compensation Schemes 

• Social feasibility and Conflict management 

• Disease and parasite considerations 

Lynx and wildcat are considered separately within this document as their ecology, socio-

economic/human-conflict potential and other aspects of their life history generally do not allow them 

to be considered together. 
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Limitations 
Whilst, this report contains extensive detail on many aspects of how to implement, conduct and 

successfully manage reintroduction projects for both lynx and wildcat, it is an initial assessment on 

the feasibility of reintroducing both species to the UK. The report does not go into extensive detail on 

funding required or prey densities. Nor does it provide a comprehensive feasibility study and disease 

risk analysis, for example. The report aims to provide a starting point for further discussion with 

regulators, NGO’s, expert groups and other stakeholders on the potential for reintroduction schemes 

for both species.  

Which countries and why? 
I visited Germany and Switzerland for my Winston Churchill Memorial Trust Fellowship as both 

countries have a long history of lynx and/or wildcat reintroduction schemes and research initiatives 

stretching back over 40 years. I visited Germany in the summer of 2019 to gain a good understanding 

of species and habitat interactions. Germany is the only country that has undertaken a large European 

wildcat reintroduction project. Currently, Germany has one long standing lynx reintroduction project 

(Harz National Park), one active lynx reintroduction project (Rhineland Palatinate Forest) and one 

planned lynx reintroduction project (Black Forest). 

I visited Switzerland in the winter of 2020 during the monitoring season for both species. Switzerland 

was one of the first countries to reintroduce the lynx and it has a robust and expanding natural 

population of wildcats. 

People and Organisations visited - Germany  
Stiftung Natur und Umwelt – SNU – EU Life Lynx Project (Rhineland Palatinate Forest) 

The SNU receives money from the German state of the Rhineland Palatinate from the lottery and 

BINGO to undertake projects that preserve and develop nature conservation and the environment. To 

date the foundation has supported over 1000 environmental and nature conservation projects in the 

Rhineland Palatinate. I visited the Life Lynx project which began in 2015 and plans to reintroduce 20 

Eurasian lynx into the Rhineland Palatinate Forest between 2016-2020, 17 lynx have been 

reintroduced so far. 

I visited:  

• Sylvia Idelberger – Head of Project 

• Michael Back – Contact for forest and hunting 

• Judith Ohm – Contact for farmers and livestock breeders 

• Annina Prussing – Scientific co-worker 

For further information visit: https://snu.rlp.de/de/stiftung/ 

BUND – Friends of the Earth Germany 

The BUND is a non-profit, environmental NGO founded in 1975. It is the German section of the Friends 

of the Earth. The BUND has been working on a ‘safety net for the European wildcat’ since 2004. This 

‘Wildcat Leap’ project aims to restore and reconnect Germany’s forest and link up existing wildcat 

populations through establishing an ambitious 20,000km green corridor. The BUND and their 

extensive network of volunteers are responsible for a significant proportion of the monitoring of the 

species and continually have a series of projects aimed at the long-term conservation of the species. 

I visited:  

https://doi.org/10.1007/s10592-019-01247-4
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• Charlotte Reutter – Consultant for nature conservation 

• Ines Leonhardt – Monitoring dead wildcat project (Rhineland Palatinate) 

For further information visit: https://www.bund-rlp.de/bund-in-rheinland-

pfalz/landesgeschaeftsstelle-aussenstellen/ 

Forstliche Versuchs – und Forschungsanstalt – Baden Wurttemberg (FVA) 

The FVA in Baden-Wurttemberg is the state’s research institution responsible for forestry and forest 

management. 

I visited: 

• Sabrina Streif – Wildcat researcher – with a particular interest in landscape fragmentation on 

the survivability of wildcat populations. 

• Dr Micha Herdtfelder – Lynx researcher 

• Johannes Erretkamps – Lynx researcher 

Both Micha and Johannes are working on a long-term project to reintroduce lynx into the Black Forest 

in Germany. 

For further information visit: https://www.fva-bw.de/ueber-uns 

Landesforsten – Rheinland-pfalz – FORST 

FORST conducts long-term monitoring of environmental factors affecting forest ecosystems and 

natural development processes. 

I visited: 

• Carolin Troger – PhD student, investigating interactions between reintroduced lynx in the 

Palatinate Forest and deer. 

• Dr Ulf Hohmann – Carolin’s PhD supervisor 

For further information visit: https://fawf.wald-rlp.de/ 

Senckenberg Research Institute 

The Senckenberg Research Institute is responsible for undertaking much of the genetic analysis work 

for lynx and wildcat projects in Germany. Established in 1969 the research station located in 

Gelnhausen focusses on conservation genetics, river ecosystem management and river and floodplain 

ecology. 

The conservation genetics department has three main research priorities: 

• The development of new methods for genetic wildlife monitoring and their application. 

• Population genetics 

• Impact of genetic factors on the survival of wild populations and the impact of external factors 

on changes to genetic structure. 

I visited: Dr Carsten Nowak – Head of Conservation Genetics 

For further information visit: https://www.senckenberg.de/en/institutes/senckenberg-research-

institute-natural-history-museum-frankfurt/ 

https://www.kora.ch/
https://www.kora.ch/
http://www.mammal.org.uk/
http://www.iucnredlist.org/documents/RedListGuidelines.pdf.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69596/standards-of-zoo-practice.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/69596/standards-of-zoo-practice.pdf
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Harz National Park 

The Harz National Park covers two federal states, Sachen-Anhalt in the east and Niedersachen in the 

west. The park covers an area of 2,000km2 and is part of the Natura 2000 European nature 

conservation network. Between 2000-2006, 24 lynx were reintroduced to the Harz National Park. 

I visited: 

• Ole Anders – Project Co-ordinator Lynx Project 

• Lilli Middelhoff – Scientific Associate 

For further information visit: https://www.luchsprojekt-harz.de/ 

BRUMBACHWILD Field Research – Sangerhausen – Harz 

I visited Saskia Jerosch and Malte Gotz, independent wildcat researchers. Both have a long history of 

studying the ecology of the species, studying the species in both agriculturally dominated and forested 

habitats and developing telemetry techniques to monitor the species. 

Lynx Conference, Bonn 

Expert conference on the conservation of the Eurasian lynx, Lynx lynx in West and Central 

Europe 

I was invited to attend this conference by the co-chairs of the IUCN SSC Cat Specialist Group 

Conference Goal: Review the status and conservation challenges of the Eurasian lynx populations in 

Central and Western Europe and ongoing and planned conservation projects and outline a long-term 

strategy and principles for the recovery and maintenance of the lynx metapopulations on continental 

Europe. 

People and Organisations visited – Switzerland 
KORA (Carnivore ecology, wildlife management research group) 

KORA study the life history of carnivores and monitor the development of populations in Switzerland. 

They have a particular interest in Eurasian lynx and European wildcat research and host the chairs of 

the IUCN SSC Cat Specialist Group. 

I visited: 

• Dr Urs Breitenmoser – Co-founder and Director, Chair of the IUCN SSC Cat Specialist Group 

• Dr Christine Breitenmoser-Würsten – Co-ordinator and Administrative Director, Chair of the 

IUCN SSC Cat Specialist Group 

• Dr Fridolin Zimmermann- GIS Officer, co-ordinator for large carnivore monitoring in 

Switzerland and advisor of the wildcat project 

• Manuela von Arx – Project management, co-ordination, information, communication and 

capacity development for many lynx projects. 

• Dr Lea Maronde - Wildcat project officer 

• Dr Kristina Vogt - research interests; scent marking and hunting behaviour of Eurasian lynx 

• Mathias Hertach – MSc student researching relationships between wildcats and domestic cats 

• Roland Buerki – Project assistant, supporting online databases 

For further information visit: https://www.kora.ch/ 

https://youtu.be/xY7KzFQWrGQ
https://youtu.be/Jo_JgEgyfXw
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AGRIDEA 

Agridea are an agricultural company who assist farmers in damage prevention and co-existence with 

large predators including the lynx. Agridea undertakes the national co-ordination of funding for 

damage prevention and compensation payments on behalf of the Swiss Federal Office for the 

Environment. 

I visited: 

• Daniela Hilfiker - Advisor rural development 

• Andreas Scheiss – Advisor rural development 

For further information visit: https://www.agridea.ch/en/ 

Professor Marie-Pierre Ryser-Degiorgis – University of Bern 

Marie-Pierre is a European Veterinary Specialist in Wildlife Population Health, she is the head of the 

wildlife group at the Centre for Fish and Wildlife Health at the University of Bern. Marie-Pierre has 

spent many years investigating health and disease in Eurasian lynx and has advised on several 

reintroduction projects for the species. 

Tierstation Bockengut, Horgen 

I visited Dr Marianne Hartmann, who is a felid behavioural expert, who runs this wildcat captive 

breeding facility and has been involved in and has advised on, wildcat reintroduction projects and 

many other felid captive breeding and reintroduction projects around the world. 

Dr Beatrice Nussberger – University of Zurich 

Beatrice developed the SNP technique, a genetic method used to distinguish wildcats from 

domestic/feral cats and hybrids. 

Jochen Lengger – Senior Curator - Zurich Zoo 

Jochen is responsible for managing the Eurasian lynx studbook. 

 

 

 

 

 

 

 

 

https://www.agridea.ch/en/
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Part 1 – Eurasian lynx 

History and Distribution  
The early to mid-Holocene distribution of Eurasian lynx, Lynx lynx, covered all of Europe, including the 

British Isles, with the exception of the Iberian Peninsula (Somer and Benecke, 2006). 

Whilst, fossil records and subsequent radio-carbon dating of these species provides evidence for the 

presence of lynx in the UK in certain time periods, the exact date of the species extinction remains 

unclear. The most recent dates derived from the fossil records are as follows (Hetherington, 2006, 

Kitchener and Bonsall, 1997): 

• Moughton Fell Cave, N. Yorkshire – 80 – 320AD 

• Creagh nan Uamh, Sutherland – 450AD 

• Kinsey Cave, N. Yorkshire – 425 – 600AD 

This evidence suggest that lynx were present within the UK in the Roman period and perhaps post-

Roman, into the Medieval period. 

There are several factors which in combination would seem to account for the extinction of the species 

from the UK, driven by human activities. Widespread, deforestation has had an impact on the 

distribution of large mammals in Europe for at least 5000 years (von Arx et al, 2004) and by 1086AD 

woodland cover in England was probably as low as 15% (Rackham, 1993). This trend was mirrored 

across the rest of the UK as forest made way for cultivated farmland, a trend which began in the 

Neolithic and continued through the period of Roman occupation (1st – 4th century AD). The UK had 

become a highly deforested and fragmented landscape. 

The widespread deforestation had a severe impact on the lynxes’ main prey source, in particular roe 

deer, Capreolus capreolus. This was compounded by over-hunting. Roe deer is thought to have 

become extinct in Wales by 1600AD, from England by c1700 and was thought to survive only in 

remnant woodlands in parts of the Central and NW Highlands of Scotland (Harris and Yalden, 2008). 

A final factor was persecution but this seems to have played much less of a role in the lynxes’ demise 

than the loss, fragmentation and degradation of forest habitat and the loss of ungulate prey. 

Human-caused extinction or near-extinction, genetic bottlenecks and recolonization, whether natural 

or artificial have altered not only the distribution but also the genetic structuring of what may have 

been the original arrangement of subspecies. The extinct lynx of the western Alps and the Pyrenees 

(referred to as Lynx lynx spelaeus) were distinct. This form may have stretched from the Apennines 

(the place of origin) as far north-east as Scotland (von Arx et al, 2004). It is possible, therefore, that 

the species of lynx which used to be present in the UK no longer exists. 

Current distribution 
As a species the Eurasian lynx reached its low point in the middle of the 20th century, when all western 

European populations were extinct, the eastern and south-eastern European populations were 

restricted to the Carpathian Mountains and the Balkan Mountains, respectively and the Nordic 

population was dangerously reduced and divided (Breitenmoser et al, 2000). 

Following recoveries and reintroductions, Eurasian lynx populations in Europe are found in northern 

and Eastern Europe (Scandinavian and Baltic states) and along forested mountain ranges in south 

eastern and central Europe (Carpathian, Balkans, Dinarids, Alps, Jura, Vosges). Lynx are found in 23 

countries and can be grouped into 10 populations. Five of these ten populations are autochthonous 
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(Scandinavian, Karelian, Baltic, Carpathian and Balkan), the others are based in central and western 

Europe and are the result of re-introductions which began in the 1970’s and 80’s (Dinaric, Alpine, Jura, 

Vosges-Palatinian and Bohemian-Bavarian populations) (Boitani et al, 2015). There are a number of 

more recent reintroductions i.e. Harz Mountains, Germany, Rhineland Palatinate Forest, Germany, 

Alpine region of NW Slovenia. 

 

Table 1 Summary of lynx reintroductions in Europe, updated from Hetherington et al, 
2005. Figures in brackets under ‘Numbers’ relate to males, females and juveniles 
respectively. 

Location Country Years Numbers Origin Outcome 

Romiter Heide Russia 1941 5 (2/2/?) mix failure 

Bavarian Forest Germany 1970-75 5-7 (?) mix failure 

Jura Mountains Switzerland 1971-80 10 (5/5) wild success 

N.W. Alps Switzerland 1971-82 
14-18 
(8/6/4) wild uncertain 

Gran Paradiso Italy 1975 2 (2/0) wild failure 

Kocevje Slovenia 1973 6 (3/3) wild success 

Styria Austria 1977-79 9 (6/3) wild failure 

Black Forest Germany 
Early 
1980s unknown unknown uncertain 

Sumava Czech Rep. 1982-89 18 (11/7) wild success 

Vosges Mountains France 1983-92 21 (12/9) mix uncertain 

Jorat, Plateau Switzerland 1989 3 unknown uncertain 

Abruzzo Italy unknown unknown unknown failure 

Kampinoski Poland 
1993-
2000 31 (14/17) captive uncertain 

Harz Mountains Germany 
2000-
2006 24 (9/15) captive success 

N.E.Alps Switzerland 
2001-
2008 12 (7/5) wild success 

Kalkalpen Austria 
2011-
2013 5 (3/2) wild success 

Rhineland-Palatinate Germany 
2016-
2020 17 (8/9) wild ongoing 

Drawsko Forest 
District, 
Nadlesnictwo Forest 
District Miroslawiec Poland 2017 -  18 (14/4) captive ongoing 

Dinaric S.E. Alps Croatia 2017 - 1 (1/0) wild ongoing 

Dinaric S.E. Alps Slovenia 2017 1 (1/0) wild ongoing 
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Figure 1 - Distribution of Eurasian lynx in Europe. Lynx presence in Europe 2010-2016 
according to IUCN presence criteria for PRESENCE, SEASONAL and ORIGIN, taken from von 
Arx et al, 2019. 
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Legal Status 
Currently, the Eurasian lynx is not a protected species in Great Britain. 

Section 14 of the Wildlife and Countryside Act (1981) makes it unlawful to release into the wild species 

that are listed on Schedule 9 of the Act or which are not ‘ordinarily resident’ in Great Britain. Lynx are 

not listed on Schedule 9, though as the species is not ‘ordinarily resident’, it’s release would be 

unlawful except under the authority of a licence. 

Additionally, it is uncertain whether the provisions of the Dangerous Wild Animals Act (1976) prevent 

a keeper of a lynx licensed under the 1976 Act lawfully releasing a lynx into the wild, even if they are 

in possession of a licence to do so under the 1981 Act. The prevailing view is that the 1976 Act requires 

amendment to allow releases authorised under the 1981 Act. 

Habitat Suitability 
Throughout the majority of its range, the Eurasian lynx is found in forested habitat. Across, continental 

Europe the species can be found in deciduous, coniferous or mixed woodland. The autochthonous 

lynx population tends to be restricted to the remaining large forest complexes and reintroduced 

populations have been deliberately placed within these areas. The exception is the central Asian 

subspecies L. l. isabellinus which lives in a treeless environment (Breitenmoser et al, 2006). 

However, often the forests are not completely closed canopy and lynx home range can include areas 

of grassland such as intensively managed pasture and hay meadows, low input agricultural land, scrub 

and riparian habitats. The Global Positioning Satellite (GPS) collars worn by lynx in both the Rhineland 

Palatinate Forest and the Harz Mountains demonstrate that whilst lynx spend the majority of their 

time within woodland, they will use these other habitats for foraging and dispersal, particularly edge 

habitat i.e. woodland/grassland interface.  

Ranging behaviour 
Estimates for home range sizes vary considerably in the literature, derived largely from GPS (Global 

Positioning Satellite)/GSM (Global System for Mobile communication)/VHF (Very High Frequency) 

telemetry data. Mean home range size for male lynx in Europe has been calculated at 180 – 2780 km2 

and for female lynx 98 – 759 km2 (Breitenmoser et al, 2000). More recent data include: The Harz 

Mountains: male home ranges were 37 – 1,305km2, average 309km2 and female home ranges were 

29 – 262km2, average 123km2. 

In the Black Forest, which is a prospective reintroduction site, there are approximately 11 male lynx, 

though it is unclear how many are resident and how many are travelling regularly between Switzerland 

(Jura Mountains) and the Black Forest (M. Herdtfelder pers comm).  Herdtfelder (2012) constructed a 

linear regression model based on presence data from Swiss animals and random point data and 

compared those data to presence data from male lynx in the Black Forest and random points. The 

resultant predicted Minimum Convex Polygons (MCP’s) were 389km2 for males and 197km2 for 

females. 

MCP used to derive home range from point data collected from GPS/GSM/VHF telemetry data often 

over estimate home range size. The method collects information which covers the extremes of an 

animals travelled range, which may differ from an area it spends the majority of its time within or may 

have spent time in only on limited occasions and could include information on dispersing animals. 
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See Annex 1 and 2, (Page 90-91) for examples of MCP’s taken over a year (May 2018 – Apr 2019) 

and four months (May 2019 – August 2019) from the Life Luchs Palatinate Forest Reintroduction 

Project. 

However, it is generally considered that lynx male home range is 1 per/250 km2 and female home 

range is 1 per/100km2. This is derived from lynx in Switzerland (Breitenmoser-Würsten et al, 2001). 

However, density as high as 3.61 individuals per 100km2 has been measured in the southern Jura 

mountains using camera trap data (Zimmermann et al, 2012). 

Habitat Suitability Models (HSM) 
In order to establish if an area is suitable to reintroduce lynx, habitat suitability models are used to 

determine three broad objectives; if the proposed reintroduction area is large enough; the quality of 

the habitat is good enough and how many individuals the area could hold in the long term. 

HSM are empirical methods that relate species field observations or museum type species data to 

environmental predictor variables, based on a combination of statistically or theoretically derived 

responses that best reflect the ensemble of ecological requirements of the species (Guisan and 

Zimmermann, 2000). 

HSM’s have become a vital tool for species reintroduction programmes as they provide a set of 

predictions which can determine where a species may occur and sustain viable populations over the 

long term. Deciding which model to use will largely depend on the data that is available. There are 

two broad choices; an empirical model or an expert model. However, a combination of both are 

normally used ‘simple ensemble habitat modelling’. Several different empirical and expert models are 

run, compared and averaged to determine how much the outcome i.e. the habitat suitability map, 

varies (Hebblewhite et al, 2012). 

Empirical models rely on observational data collection i.e. radio-tracking, camera trap data. The 

collection of this data is time consuming and could lead to inaccurate conclusions, for example often 

a limited number of individuals are radio-tracked so the data may be misrepresentative of species 

movement for the population. Additionally, individuals are more regularly monitored at the outset of 

projects and during this time individuals may be making uncharacteristically long-distance movements 

to set up territories and find mates. Unrepresentative data should not be used to develop HSM’s. 

Expert models rely on data and opinion from experts derived through personal experience or 

theoretical knowledge. 

Care should be taken when interpolating/extrapolating from a model (calculated with telemetry data 

and environmental variables of a given study area in Central Europe) to a new area that was not part 

of the calibration set i.e. the UK. Interpolation is acceptable and generally unavoidable, whilst 

extrapolation can be hazardous and should be done with caution. There are HSM tools within HSM 

packages that are used for this process. 

In Germany, habitat suitability models have taken account of, a population viability model, Kramer-

Schadt et al, (2005). The model is made up of a landscape model, an individual-based dispersal model, 

a home range selection model and a demographic model. The landscape model is based on a G.I.S. 

(Geographic Information System) habitat suitability map for Germany (Schadt et al, 2002b) and the 

dispersal model was developed in Kramer-Schadt et al (2004). Additionally, all models tend to be 

underpinned by Swiss density data of one female per 100km2. 
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As with the model developed by Herdtfelder, (Herdtfelder, 2012), information on lynx dispersal, home 

range size, survival rates etc used data from the Swiss reintroduced populations in the Jura and the 

Alps. 

A recent HSM constructed for the Life Lynx project covering the Dinaric Mountains and the south-

eastern Alps, discussed at the Lynx Expert Conference, Bonn (June, 2019) (Wilson, 2019), was based 

on methodology in Schadt et al (2002), using empirical data from the French and Swiss Jura mountains, 

German-Czech border and southern Slovenia. 

Whilst, the habitat models are essential to provide a baseline by which a judgement can be made 

regarding a site’s suitability for lynx reintroduction, models cannot be 100% accurate, they provide a 

guide. Some models can exclude the prey base data. This parameter should be included for HSM’s 

developed for lynx in the UK. 

Both in the Black Forest and the Rhineland Palatinate Forest lynx are occupying areas larger than the 

models would suggest. When Kramer-Schadt’s model was used on the Harz Mountain lynx population, 

where a reintroduction was underway at the time the model was developed, it concluded that the 

population may not have been viable. This was largely due to the apparent isolation of the Harz 

Mountains from other suitable habitat. However, the model did not consider fine scale habitat patches 

which the animals could use to disperse, neither did it consider potential artificial crossing points i.e. 

green bridges and underpasses. 

Anders and Middelhoff pers comm., (Harz National Park Reintroduction Project) used information 

derived from GPS radio-collared lynx and camera traps to investigate how lynx could leave the Harz 

National Park across a fragmented landscape. Whilst, the autobahn’s and other major roads and the 

patchy nature of the connecting habitat are clearly a problem, lynx have been found to successfully 

disperse through the landscape using existing underpasses and green bridges. This is summarised in 

Anders et al (2016). 

 

Photograph 1 Green bridge 
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In the Rhineland Palatinate release area similar behaviour has been observed. Although, this area 

provides much better connectivity and much larger habitat availability, lynx have dispersed across 

open agricultural habitat, crossed major roads and have been recorded crossing the River Rhine. 

All HSM’s developed for lynx reintroduction projects and those developed to assess the status of the 

population (Schadt et al, 2002; Kramer-Schadt, 2005; Zimmermann, 2004; Zimmermann et al, 2002, 

2007, 2012; Herdtfelder, 2012; Wilson (eds), 2019; Doswald, 2007; Becker, 2013) have concluded that 

lynx prefer large areas of contiguous woodland. This would be expected as lynx are a forest dwelling 

species. All models show a relationship with elevation. This relationship is likely to relate to the 

treeline. Elevation limits the tree line, prey availability and determines the presence of and land use 

by humans (Doswald et al, 2007). All models also show a negative relationship with proximity to 

infrastructure and urban development.  

Whilst the habitat suitability models demonstrate that lynx prefer large areas of contiguous woodland 

habitat away from infrastructure, urban areas and large natural barriers i.e. large rivers, the data 

gathered to date from lynx reintroduction programmes in Germany are showing a small deviation 

from this narrative. A recent paper by, Filla et al, (2017), notes that lynx travel and disperse further 

during night time, will use more open habitats and will be found closer to urban areas and 

infrastructure at this time. This result would seem to fit with what’s known about lynx behaviour in 

both the Rhineland Palatinate and the Harz National Park. 

Clearly, the more that can be learnt from existing reintroduction projects the more robust habitat 

suitability models can become. The addition of fine scale data has the power to dramatically improve 

the models. 

However, habitat fragmentation, infrastructure and urban areas do present a barrier to lynx 

movement and slow down the ability to colonise an area considerably. In the Rhineland Palatinate, 

three lynx have been killed in road traffic accidents and one was hit by a train. Several lynx have also 

been killed in road traffic accidents in the Harz National Park project. From what’s understood 

currently about the movement of lynx in the Black Forest (Germany) and Switzerland (Jura 

Mountains), male lynx are travelling through the Rhine and to the Upper Danube Valley from the Jura. 

However, the females don’t seem to be crossing this area due to substantial infrastructure within this 

corridor. The inability or avoidance by females to cross infrastructure, which is demonstrated in other 

reintroductions (it’s almost exclusively the males which cross these areas) must be considered when 

assessing an areas suitability for reintroduction (M. Herdtfelder, pers comm).  

There may be more subtle explanations for the behaviour of lynx observed in the Black Forest. Female 

lynx don’t tend to move out of established areas. It is thought this may be a strategy to prevent 

inbreeding within the population. Males tend to be the main ‘long distance’ dispersers, though the 

Eurasian lynx, as a species, is a poor disperser and will not disperse if there is no sign of another lynx 

in the area. Lynx social behaviour to some extent determines that the area around the habitat barrier 

is likely to be unoccupied by conspecifics so the species does not move into that area. This can 

represent a significant problem for the population if individuals do not disperse. 

In terms of habitat fragmentation, whilst all the lynx sites I visited (Rhineland Palatinate, Black Forest 

and Harz National Park) certainly had areas of fragmented habitat within the sites themselves, from 

personal observation the connecting blocks of woodland were substantial. Germany is one of the most 

densely wooded countries in Europe, a third of the country is made up of woodland, covering 

approximately 11.4 million hectares (ha). Woodland cover in the UK is estimated to be 13%, covering 

3.19 million ha. For comparison, as a proportion of the total land area in the UK covered by woodland, 
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this can be broken down into 10% in England, 15% in Wales, 19% Scotland and 8% in N. Ireland (March 

2019 provisional woodland statistics FC).  

 

Photograph 2 – View of the Rhineland Palatinate Forest 

Woodland cover at the two lynx reintroduction sites (Rhineland Palatinate Forest and Harz National 

Park) and one potential reintroduction site (Black Forest) is: 

• Rhineland Palatinate Forest – The largest contiguous broadleaved dominated mixed woodland 

in Germany (and Europe), 80% beech dominated woodland. It has an area of 3,600km2, 

covering Germany and France, with 1,780km2 in Germany. Highest elevation, the Kalmit, 

height 676.6m, area 360km2, is a UNESCO Biosphere site and is left unmanaged. See videos 

https://youtu.be/Jo_JgEgyfXw and https://youtu.be/LCos38aOosI 

• Harz Mountains – area of 2,200km2; 75% forest cover, mixed woodland, conifer dominated 

(80%). The Harz National Park is 250km2; forest cover 98%. Lowest elevation 200m; highest 

elevation (the Brocken) 1,141m. 

• Black Forest – Mixed deciduous woodland, oak/beech dominated. The Black Forest ecoregion 

covers 7,000km2 of which approximately two-thirds is forested.  

HSM’s have been developed for lynx that cover part of the UK (Hetherington, 2005, 2008; Ovenden, 

2019, Philips, 2020). For any proposed reintroduction of lynx to the UK, it would seem pertinent to 

follow the approach taken by these models using habitat, geographical and infrastructure data 

underpinned with empirical data and expert opinion from new and established lynx reintroductions 

in Europe. 

https://lynxandwildcats.com/
https://youtu.be/LCos38aOosI
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Genetics 
It is thought that the cave lynx (L.l.spelaeus), which may have stretched from the Apennines to North-

east Scotland (von Arx et al, 2004) was the species that used to occur in the UK. However, this species 

is now extinct. It would be helpful to analyse any skeletal remains in museum collections to try to 

identify which animals might be most suitable to return to the UK i.e. which lynx subspecies, present 

in Europe now, might be the closest match to the extinct species which used to occur in the UK. 

Six subspecies of Eurasian lynx (Lynx lynx) have been described in the latest Taxonomy of the Felidae 

(Kitchener et al, 2017). Of most interest as regards possible source populations for UK reintroductions 

are the following three subspecies in particular: 

• Lynx lynx lynx (Northern lynx) – Distributed across Scandinavia, Finland, the Baltic States, 

Belarus and the European part of Russia. 

• Lynx lynx carpathicus (Carpathian lynx) – Found across the Carpathian Mountains of East and 

Central Europe. 

• Lynx lynx balcanicus (Balkan lynx) – The Balkans, possibly Greece and may include Lynx lynx 

dinniki 

It is desirable to attempt to source animals from founder populations which are the most genetically 

similar to the lynx which used to be present in the UK, as these species are likely to carry traits which 

may be adaptively beneficial to the species existence in the UK. The potential negative effects of 

‘harvesting’ animals from source populations must however be considered. This is particularly true if 

those populations are in decline, are already used as a donor population for other reintroduction 

projects elsewhere in Europe or are showing signs of inbreeding and/or a lack of genetic diversity. 

The guidelines (IUCN, 2013) state that ‘In some cases the original species or sub-species may have 

become extinct in the wild and in captivity; a similar, related species or sub-species can be substituted 

as an ecological replacement, provided the substitution is based on objective criteria such as 

phylogenetic closeness, similarity in appearance, ecology and behaviour to the extinct form’. 

The Balkan lynx are critically endangered and the population is isolated. 

Key Recommendations 

1. A habitat suitability model (HSM) which aims to predict the likelihood of occurrence of 

species on the basis of environmental variables using habitat, geographical and infrastructure 

data from the UK, underpinned with empirical data and expert opinion from Europe should 

be developed prior to any proposed reintroduction of lynx to the UK. 

2. Empirical data derived from radio-tracking data from long-standing reintroduction projects 

in Switzerland and more recent and ongoing projects in Germany, combined with expert 

opinion from both countries could inform the HSM. 

3. Care should, however, be taken when interpolating/extrapolating from any model 

(calculated with telemetry data and environmental variables of a given study in Central 

Europe) to a new area that was not part of the calibration set i.e. the UK. Models should be 

refined once UK data becomes available. 

4. Simple ensemble habitat modelling should be used, whereby several different empirical and 

expert models are run, compared and averaged to determine how much the outcome i.e. 

habitat suitability map varies (Hebblewhite et at, 2012). 
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The Northern lynx, Scandinavian component, comprised of individuals from Sweden and Norway is 

suffering a severe decline driven partly by legal and illegal hunting. Further to this, it is thought that 

the Scandinavian population went through a bottleneck at the end of the 19th and early 20th century 

(Hellborg et al, 2002) and the current levels of heterozygosity are low i.e. the species is not genetically 

diverse. 

The numbers of Northern lynx in Finland have continued to increase with a population of around 2500 

individuals (von Arx et al, 2019). The population is also connected to the Russian population and as a 

result has good levels of heterozygosity. 

The remaining Baltic part of the northern lynx population is problematic as there is either no current 

information on population size i.e. Russia or there is a continued concern over hunting quota’s e.g. 

Estonia and Latvia. This population currently has good levels of genetic diversity (Breitenmoser-

Würsten et al, 2003). 

The Carpathian lynx has provided a source population of animals for many recent reintroduction 

projects as well as older reintroduction projects which took place in the late 70’s early 80’s i.e. The 

Alps and Jura Mountains, Vosges-Palatinian, Bohemian-Bavarian Mountains and Dinaric. The 

population has remained stable and shows good levels of genetic diversity (Breitenmoser-Würsten et 

al, 2003). 

Mixing individuals across the subspecies should be avoided as the distinct characteristics of each 

subspecies would be lost and there would be a much higher risk of outbreeding depression. 

However, the controversial Harz National Park reintroduction project, which used captive bred zoo 

animals of uncertain origin from German and Swedish enclosures has resulted in the most genetically 

diverse reintroduced population with an increasing number of individuals. Genetic analysis of hair 

samples has found that the lynx seem to be mostly of Carpathian origin. 

A founder population of Northern lynx sourced from the Fennobaltic evolutionary significant unit 

(ESU) would seem to be the ‘best fit’ for any future reintroduction to the UK. Populations are robust 

and levels of heterozygosity are high within this ESU. These Northern lynx are found in the lowlands, 

whereas Carpathian lynx tend to be more associated with mountainous regions. Lynx from the 

Fennobaltic ESU have the most similar ecotype to the UK. These lynx are likely to be the best 

genetically adapted animals to the UK’s habitat and climate. 

Taking lynx from Finland, Estonia and Latvia overcomes concerns over the status of Northern lynx as 

the status of the ESU is unclear. However, it’s thought that the Scandinavian lynx are genetically 

distinct from the Fennobaltic population. This may, in part, be due to the severe and sustained hunting 

pressure these lynx were subjected to, resulting in low levels of genetic diversity within this population 

currently. However, this does present a problem when sourcing animals for release that have been 

captive bred as currently, the Eurasian Lynx Studbook manages all Northern lynx as one taxonomic 

unit as described by Kitchener et al, (2017), so these lynx may be hybrids (J. Lengger, pers comm). On 

this basis lynx should not be reintroduced from captive bred populations without a thorough 

knowledge of their genetic history on discussion with the keeper of the European Studbook (ESB) (see 

Capture - wild caught vs captive bred chapter). 

Minimum Viable Population 
In order to determine how many individuals should be released, the Minimum Viable Population 

(MVP) of the species must be determined. The MVP is the smallest possible number of individuals that 

can exist without the species facing extinction. 
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Lynx researchers turned to the IUCN red list criteria (IUCN, 2019) to establish a baseline to work from. 

Under criterion D (population size) an isolated population can be considered viable if there are 1,000 

or more mature individuals. However, if populations are connected so much so that immigration could 

occur to allow for a significant positive effect on the demographic viability of the population, then in 

principle there would need to be more than 250 animals for the population to be of Least Concern 

status (Linnell et al, 2008). 

Further to this, criterion E (extinction risk) notes that a population is regarded as not being threatened 

with extinction if its probability of extinction is <10% over 100 years. 

In order to further refine the number of individuals needed to establish a reintroduction programme, 

a Population Viability Analysis (PVA) is used to determine the probability by which a population may 

go extinct over a given number of years. 

Based on the Kramer-Schadt et al (2005) model, which evaluated the colonisation and viability of 

reintroduced populations of lynx in Germany, it was determined that at least 10 females and 5 males 

would be required initially to develop into a viable population with a probability of extinction of <5% 

in 50 years. On this basis assuming low mortality rates for dispersing and resident lynx, habitat patches 

as small as 3000km2 could host a viable population (ed Wilson, 2019). However, the Kramer-Schadt et 

al (2005) model didn’t consider genetic viability or fine-scale habitat patches. 

Recent and planned reintroduction programmes in Germany have opted for at least 20 individuals 

over a 5-year period: 

• Rhineland-Palatinate – 20 lynx to be released with a roughly 1:1 ratio of male to female, 2016-

2020. 

• Harz National Park – 24 lynx released: 9 male, 15 female, 2000-2006. 

• Black Forest (planned) – known to be 11 males already in the area, optimum release scenario 

is 8 females and 4 males. 

Additionally, as noted in the habitat section, models often assume the average home range size for 

females is 1 per 100km2 based on data from the Swiss Jura Mountains (Breitenmoser et al, 1993). 

However, density as high as 3.61 individuals per 100km2 has been measured in the southern Jura 

Mountains using camera trap data (Zimmermann et al, 2012). 

In Central Europe, lynx populations have not reached the target of 1,000 individuals (von Arx et al, 

2019, Lynx Expert Conference) and this is unlikely to be achievable in many cases at the country level, 

at least in the short-term. So, reintroduced and to some extent autochthonous populations are treated 

as a metapopulation, where all individuals of a similar genetic structure are considered together i.e. 

the Carpathian lynx distributed across Central and Western Europe. Within this metapopulation, 

subpopulations exist which interact with each other. The long-term viability of the recent 

reintroductions in Germany are based on individuals dispersing and breeding with lynx from other 

populations across Germany, France, Switzerland, Austria, Czech Republic, Slovakia etc. 

Maintaining genetic diversity 
Reintroducing a large carnivore, with a significant space requirement and achieving a population that 

is large enough to be viable is inherently problematic for the UK because it is an island. There is 

possibility for interaction with other populations, though no natural top up of genes from immigration 

and dispersal with neighbouring populations. Additionally, genetic diversity decreases every 

generation in ‘unmixed’ populations. 
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Given these constraints, any reintroduction programme in the UK should consider releasing animals 

in at least two locations, close enough that individuals would disperse to the ‘neighbouring’ release 

site i.e. within 250km2. Lynx are poor dispersers and encouraging lynx to disperse to mate and 

establish new territories by having conspecifics within the average home range distance may allow 

populations to establish faster over a larger area. The eventual size of the population and how the 

population grows to that size are important determinants of maintaining genetic diversity and perhaps 

avoiding inbreeding depression. Releasing similar numbers to those released in Germany i.e. 20 

animals initially to each site with a sex ratio of at least 1:1 but preferentially one which favours more 

females. Inevitably some level of assisted colonisation would be required to maintain genetic diversity 

and prevent inbreeding in a small and closed population at least initially. This would mean 

supplementing the population with animals sourced from the Fennobaltic ESU or captive bred 

individuals with a suitable genetic status. It is possible that the continual ‘top up’ of individuals from 

these sources may be required long term to maintain a viable population.   

A robust genetic monitoring programme must be established with clear responsibilities assigned to 

individuals and/or groups ahead of any reintroduction programme. The overarching objective of such 

a programme would be to maximise genetic diversity and minimise inbreeding by establishing gene 

flow in a cost-effective manner thus achieving population viability (Frankham et al, 2019). 

A pedigree would need to be established from the outset and no related animals should be introduced, 

at least in the first five years of the release programme. All released animals should be fitted with 

radio-collars, this assists with future genetic testing as mothers with cubs can be easily found. 

The success of any reintroduction depends on how quickly the population grows. If it stagnates this 

can lead to inbreeding depression. Ideally, all animals that are reintroduced need to contribute to the 

population; they need to breed. However, they may not all survive and additionally the survival rate 

of juvenile lynx to adulthood is 25%, although there is significant individual variation. 

Genetic monitoring must routinely check levels of heterozygosity, relatedness (kinship co-efficient) 

and inbreeding (inbreeding co-efficient). All, of which can be determined more easily if a pedigree is 

established from the outset. Ideally, all data should be shared across a European network of genetic 

laboratories in consultation with the recently established Conservation Genetics Specialist Group 

within the IUCN Species Survival Commission. 

Using founder lynx from several different autochthonous populations as well as captive bred 

individuals, increases genetic diversity and reduces the risk of inbreeding. However, when founder 

populations are small, ‘genetic risks’ remain high as in time, all individuals will become related. New 

individuals need to contribute towards the gene pool i.e. they need to be ‘effective immigrants’. 

The assisted colonisation of lynx to the UK would need to continue for as long as the genetic 

monitoring programme results suggest that the population is not or cannot maintain a sufficient level 

of diversity through the numbers of lynx present with their given pedigree. The programme must be 

adaptive and flexible reacting to the results obtained. 
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Capture – wild caught vs captive bred 
The guidelines (IUCN, 2013) state that ‘where a translocation involves removal of individuals or 

propagules from existing wild populations, any potential negative impacts on the source population 

should be assessed’. Once you have decided on the appropriate genetic type/origin for the 

reintroduction (see Genetics section above), then there are three broad options to consider for future 

reintroduction programmes in the UK: 

• Use wild caught animals from sustainable populations in continental Europe. 

• Use captive bred animals from the European Association of Zoos and Aquaria (EAZA) or the 

Association of Zoos and Aquaria (AZA) zoos. 

• Use a combination of both wild caught and captive bred animals. 

Linnell et al (2008), note that the release of captive bred individuals should only be contemplated in 

situations where: 

• There exists a clear need for reintroduction or population augmentation in a context that can 

make a substantial contribution to their conservation. 

• No other alternative sources of animals exist. 

Taking animals from wild populations also eliminates concerns often voiced when releasing captive 

bred individuals such as: 

• Lack of ability to hunt. 

• Lack of fear in relation to humans, lack of avoidance of humans. 

• Inability to raise young, find mates or find den sites. 

However, as noted previously, captive bred animals were used successfully for the lynx reintroduction 

scheme in the Harz National Park. 

Key Recommendations 

1. A founder population of Northern lynx (Lynx lynx lynx), sourced from the Fennobaltic 

evolutionary significant unit (ESU) are likely to be the best genetically adapted animals to 

the UK’s habitat and climate and come from the most similar ecotype to the UK. 

2. At least 20 animals should be released initially over a 5-year period with a sex ratio that 

favours more females. 

3. A programme of ongoing genetic monitoring must be established to routinely check levels 

of heterozygosity, relatedness and inbreeding. 

4. A pedigree should be determined at the outset and ideally data should be shared with the 

Conservation Genetics Specialist Group within the IUCN Species Survival Commission. 

5. No related lynx should be released in the first 5 years and all released individuals should 

be fitted with a radio-collar. 

6. A programme of assisted colonisation is likely to be needed after the initial reintroduction 

as the UK is an island and cannot ‘naturally’ receive new immigrants. This programme 

would need to continue for as long as the genetic monitoring programme results suggest 

that the population is not or cannot maintain a sufficient level of diversity without 

supplementation or achieve a minimum viable population. 
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In 2002, a European Studbook (ESB) was established by EAZA for the Eurasian lynx. The ESB has a focus 

on the Northern and Carpathian subspecies. These animals can be bred successfully and due to the 

numbers held in captivity and present in wild populations, this source is sustainable. 

Currently, 195 Northern lynx are held in 67 institutions around the world and 154 Carpathian lynx are 

held in 56 institutions. Not all of the institutions are part of EAZA or AZA. 

However, the genetic status of lynx within these institutions needs to be clarified. Only 78% of the 

ancestry of the Northern lynx held in captivity is known, whereas 93% of the Carpathian lynx ancestry 

is known. There are plans to undertake a genetic review of both populations to establish the status of 

these animals e.g.; 

• Are they hybrids? 

• Are there genes within the zoo population that are not represented in the wild? 

Currently, both populations have only been classified morphologically so errors in classification are 

likely. 

It is likely that a combination of both wild caught and captive bred animals would be needed for any 

reintroduction to the UK. Whilst, robust populations of Northern lynx exist, in terms of numbers, there 

is a growing concern amongst lynx experts that the point may be being reached whereby too many 

lynx are being taken from the wild to resource reintroduction projects. This poses a problem for 

existing autochthonous populations. Currently, this is not an issue for Northern lynx as reintroduction 

projects undertaken in continental Europe, for Eurasian lynx, have largely focussed on Carpathian lynx. 

However, specific animals can be sought from captive breeding institutions to ensure that 

reintroduction schemes have genetically diverse conspecifics. 

Eurasian lynx will breed easily if pairs are properly matched and kept away from other lynx. Lynx do 

not tend to breed if they are kept close to other individuals as they become too stressed (J. Lengger, 

pers comm). 

There is to date, no example of a successful in situ breeding scheme for Eurasian lynx to support a 

reintroduction programme. A centre was established in Jablonowo, Poland for such a scheme but has 

so far had no breeding success. If such a facility was to be developed for a reintroduction programme 

in the UK a robust protocol would need to be developed for three broad areas: 

• Lynx husbandry 

• Genetic and health status 

• Training 

Although, it has been demonstrated that captive bred lynx with no training can survive in the wild (see 

Harz reintroduction project), it is considered advisable to provide some form of training to captive 

bred animals for hunting, socialisation and physical fitness (J. Lengger and M. Hartmann pers comm) 

ahead of release to ensure that individuals can cope in the wild. 

Examples to draw upon for hunting training of large carnivores do exist e.g. Persian leopard project. 

However, strict protocols need to be followed when using live prey as a teaching aid for predators in 

captive facilities in accordance with the Animal Welfare Act (2006). Further details for the UK can be 

found at; https://www.gov.uk/guidance/animal-welfare and the Secretary of State’s Standards of 

Modern Zoo Practice (SSMZP) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file

/69596/standards-of-zoo-practice.pdf 

https://www.luchsprojekt-harz.de/
https://youtu.be/F-ssA4HrEzk
https://youtu.be/F-ssA4HrEzk
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If this is not possible, a hunting training programme should be devised with felid experts where lynx 

chase and catch a lure, for example. These activities would help to keep captive lynx physically fit by 

developing and strengthening muscle. It is advisable to feed lynx on carcasses of animals they would 

hunt in the wild e.g. roe deer.  

Similarly, protocols would need to be developed to ensure animals are socially fit, in terms of 

interactions with other conspecifics and mentally prepared, as far as is possible for life in the wild. 

Consultation with behavioural felid experts would be necessary to help to establish such protocols. 

Consideration must be given to the number of lynx that can be produced from captive breeding 

institutions for release. On average, two cubs can be produced per institution annually in EAZA/AZA 

facilities. These institutions are not however, actively producing animals for reintroduction schemes 

at present. If captive breeding is decided upon as a strategy, once genetic considerations have been 

satisfied, the protocols for the strategy should be drawn up by the reintroduction project leaders with 

EAZA/AZA felid experts. 

There are three methods by which wild lynx can be caught: 

• Box traps. 

• Soft Foot Loops. 

• Minimum Invasive Capture System (MICS). 

All methods are deployed at fresh kill sites and/or sites where individuals have been regularly walking 

along certain trails. 

Box Traps – Generally made of plywood with smoothed sides to prevent injury. They are covered 

with vegetation to camouflage them and placed directly on a pathway regularly used by lynx in an 

area where lynx would be forced to go into the box rather than around it. 

Alternatively, a fresh kill i.e. roe deer would be placed into the back of the ‘camouflaged’ box to 

encourage a lynx to enter. Once the lynx steps on the wire/string trigger inside the box this activates 

the mechanism to close the trap door. Once the door is closed an SMS (Short Message Service) is sent 

to the ‘capture team’ who will then anaesthetise the animal, carry out the relevant health checks, 

attach a radio-collar etc. and either transport the animal for quarantine, immediate release or to a 

soft release holding facility. This is all conducted within the relevant quarantine, veterinary health, 

disease, transport and licensing requirements of the countries concerned. 

Soft foot loops – These operate in a similar way to the above. The trigger, loop and wire are placed 

on the ground, covered with vegetation so they cannot be seen. Once the lynx steps into the loop and 

trigger, the foot loop is activated. The loop is cushioned and soft and on a spring mechanism, which 

prevents injury. Using, this system the capture team needs to be on site, watching from a 

secure/hidden position.  

Minimum Invasive Capture System (MICS) – This was developed to reduce stress in the capture 

process. MICS is made up of a camera system and combined dart gun, which can be operated remotely 

at a distance of up to 400 metres away. 

Once the lynx comes into view the trained MICS operator can activate deployment of the sedative 

dart. This system has the advantage of the capture team being able to target certain individuals rather 

than capturing any individual that happens to be in the area, so breeding females could be targeted 

for example, it also prevents by-catch. 
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For further information see Ryser et al (2005) and Breitenmoser et al (2014).  

 

Release strategy 
Once the relevant quarantine, veterinary health, disease, transport and licensing requirements of the 

countries concerned have been carried out there are two options for release, soft or hard. 

Hard release (Immediate release) 

The majority of historic and recent reintroduction programmes for Eurasian lynx in continental Europe 

have used hard release. Lynx are driven to a release site and released immediately upon arrival. When 

using this strategy all lynx should be released at the same pre-determined release site (see Habitat 

suitability pages 21-26). As explained in the Genetics chapter, at least 20 lynx should be released 

initially over a period of roughly 5 years, all with radio-collars. Lynx should be released individually. 

Releasing, lynx to the same release site allows individuals to find each other, reducing the risk of lynx 

roaming long distances out of the area to find mates. Any, individuals that do this, should be 

recaptured and brought back to the area. See video https://youtu.be/rPO03BHg-gI  

Soft release (Delayed release) 

The other option is soft release, which is more likely to be used with captive bred animals. However, 

a similar strategy is used, whereby the lynx should be released individually from the same pre-

determined release site. In the Harz project, after initial observations were made of the lynx in small 

enclosures, they were moved to 100m2 enclosures and finally to a 4ha release enclosure for a period 

of roughly three weeks. The enclosure door was then left open at this point. Although, the lynx were 

provided with food and water they were rarely seen. 

In an ongoing reinforcement project for lynx in the Dinaric Mountains some individuals are being soft 

released using similar methodology. Using this method, as with the hard release method, all 

Key Recommendations 

1. It is likely that a combination of both wild caught and captive bred animals would be 

needed for any reintroduction to the UK.  

2. Wild caught animals must come from sustainable populations. 

3. Captive bred animals should be sourced from the European Association of Zoo’s and 

Aquaria (EAZA) and the Association of Zoo’s and Aquaria (AZA) institutions who have a 

thorough knowledge of their genetic history in consultation with the keeper of the lynx 

European Studbook (ESB). 

4. All captive breeding institutions should work under a collaborative plan, which broadly 

covers husbandry, genetic and health status and training. 

5. A series of protocols should be devised in association with felid experts to ensure that 

captive bred animals, for release, are physically, mentally and socially fit and can hunt. 

6. Some form of hunting training is advisable. 

7. Capture should follow establish protocols for lynx (Breitenmoser et al, 2014). 

 

https://www.forestresearch.gov.uk/tools-and-resources/statistics/statistics-by-topic/woodland-statistics/
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individuals should be radio-collared and any lynx that move out of the area should be recaptured and 

brought back. 

Both release methods appear to be successful if carried out appropriately, however, soft releases are 

considerably more expensive. 

 

Monitoring 
Having a long-term monitoring plan is essential for any species reintroduction project. The plan should 

have clear aims, be adaptable to encompass any new and novel techniques, follow existing/tested 

techniques and methodologies already used as a ‘standard’ and be achievable in terms of costs. The 

monitoring plan should enable the stakeholders to assess whether the objectives are being met and 

ultimately judge the success of the reintroduction. Interventions can be made and the management 

of the reintroduction project can be adapted based on what is learnt from monitoring data i.e. 

‘adaptive management’. 

There are several broad parameters to consider when undertaking a long-term monitoring plan for 

reintroduced lynx: 

• Dispersal and home range 

• Distribution 

• Population size 

• Population trend 

• Health and genetic status 

• Accidental death 

• Illegal activity 

• Livestock killing 

• Habitat quality 

• Population of prey species 

The easiest way to track individual lynx is to fit them with GPS/GSM/VHF radio-telemetry collars. 

MCP’s can then be derived from the point data gathered from the collars, which effectively maps the 

home range of individuals and their dispersal through the landscape. Collars are fitted under 

anaesthetic pre-release, are approximately 3% of the weight of the animal and are designed to drop 

off on their own, either through the stitching coming apart or through a small explosion within the 

collar, (that does not harm the animal) after 1-2 years. 

Key Recommendations 

1. There are two broad options: hard (immediate) release or soft (delayed) release, the 

choice of which is used is dependent on the relevant quarantine, veterinary health, 

disease, transport and licensing requirements of the countries concerned. 

2. Both release methods can be successful if carried out appropriately, though soft releases 

are considerably more expensive. 

3. All individuals should be released from the same pre-determined release site. 
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Photograph 3 - Tracking equipment and collar with its battery (battery is 2% of the weight of 
the lynx) 

Occasionally, individuals are ear tagged if they are too small to collar, though, they are usually 

microchipped. 

This technology assists in monitoring lynx predation, as once a lynx remains in an area for a few days, 

it’s likely to have a kill. Using the co-ordinates from the collar you can then go out to try to find the 

remains of the kill, to identify the species and take any hair or blood samples that may be needed to 

confirm this. 

Population monitoring is resource intensive and tends to be expensive. It’s also extremely difficult, 

when monitoring an elusive species such as the lynx. Long-term population monitoring tends to 

provide trend data rather than providing exact population figures. However, monitoring over the long-

term reduces the effects of uncertainty over time and can provide useful information on how the 

population is faring. 

Camera trapping is often used as a population monitoring tool and the camera traps which seemed to 

be used almost exclusively in Germany and Switzerland were the Cuddeback trail cameras. Dependant 

on the number of cameras used, intensity of survey effort and area over which the cameras are 

deployed, population estimates can be derived using this technology. Population monitoring takes 

place over the autumn/winter period, roughly during the months of August – March. 

The lynx in the Harz National Park have been monitored successfully using this technology since 2015, 

using 60 cameras, 2 per location over 750km2 to try to calculate density. Similarly, in the Rhineland-

Palatinate 70 cameras, 2 per location have been deployed so far. 
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Further information on the use of camera trap monitoring techniques can be found in Rovero and 

Zimmermann (2016) and Breitenmoser et al, (2006). Camera traps can also be used on an ad-hoc basis 

to monitor: 

• Mothers and kits at den sites. 

• Kill sites. 

• Outside the known range for signs of dispersal. 

• Use of development mitigation measures i.e. underpasses/green bridges. 

The Status and Conservation of the Alpine Lynx Population (SCALP) criteria is used to distinguish 

between verified and unverified records. It was established in the early 1990’s in an effort to compile 

and standardise lynx records in the Alpine region. However, this methodology is now widely used 

across continental Europe. 

Data is classified under three categories: 

• Category 1 (C1) – Hard facts, verified and unchallenged observations i.e. dead or captured 

animals, clear photographs, genetic evidence.  

• Category 2 (C2) – Observations, confirmed by specialist/expert i.e. prey remains, scats, lynx 

tracks. 

• Category 3 (C3) – Unconfirmed observations, sightings, poor quality photographs, unproven 

scats, prey remains and tracks. 

Only C1 and C2 are used to map species distribution. For further information see Molinari-Jobin et al, 

(2012) and Breitenmoser et al (2006). 

Sustained improvement and advances in genetic monitoring techniques are useful additions to any 

monitoring regime. 

Genetic DNA monitoring is widely used across Germany and Switzerland to monitor several aspects of 

reintroduction programmes for lynx including: 

• Identification of individuals. 

• Confirmation of prey/livestock killed by lynx. 

• Assessing genetic diversity of the lynx population i.e. level of inbreeding. 

• Identification of prey. 

Any genetic analysis must be undertaken by organisations and individuals who are experienced in 

using the techniques. For example, the Senckenberg Research Institute in Germany, conducts the vast 

majority of genetic analysis on hair, scat, tissue and blood samples collected in the field to confirm 

points set out above. Instructions on how to collect and send the samples are provided by the Institute 

to prevent destruction of the DNA. 

The Research Institute is working with the Life Lynx Project in the Rhineland Palatinate to build up a 

DNA database of all reintroduced lynx and kittens where possible. 

Finding prey remains, scat or lynx hair is extremely difficult even if you have the co-ordinates from 

collared individuals. To overcome this problem, trained scent dogs can be used. Such dogs are 

incredibly efficient in terms of time saving i.e. human search efficiency is incredibly poor in 

comparison. On my visit to the Rhineland Palatinate, one search dog was so highly trained, he could 

identify eight out of the seventeen lynx reintroduced to the site from smell (see cover photograph). 
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All, samples found with the assistance of dogs are sent off for verification to the Senckenberg Research 

Institute. 

Ad-hoc sightings data is encouraged by both the Rhineland Palatinate and Harz National Park 

reintroduction schemes. 

In the Rhineland Palatinate, hunters are actively involved in the Life Lynx project and regularly send in 

photographs, videos and sightings of lynx as well as phoning the office to notify staff of potential lynx 

kills. A ‘thank you for your help’, payment is made to the hunters for the information. Not only does 

this help monitor the species movement and individual animals, in some cases DNA can be taken from 

dead animals to identify if it’s a result of a lynx kill and identify the individual lynx. 

A similar scheme exists in the Harz National Park, whereby landowners, foresters, hunters etc receive 

a payment of €50 for reports of lynx sightings, photographs, video’s etc. 

A criticism of many reintroduction projects is the lack of baseline monitoring of other species and 

habitat ahead of the start of the project. This can make it difficult to provide a clear assessment of 

negative, positive or neutral impacts of the reintroduced population on other species and the habitat. 

Eurasian lynx are a significant predator of medium sized ungulates particularly roe deer, red deer 

(mainly calves) and chamois. In the literature, the species which is consistently quoted as making up 

80%+ of the diet of lynx, is the roe deer, followed by red deer calves (Sunde et al, 2000; Molinari-Jobin 

et al 2007 and Belotti et al 2015). This was certainly true of prey analysis taken from both the 

Rhineland Palatinate and the Harz National Park. The remainder of the diet can be made up of wild 

boar, hares, rabbits, birds, martens, foxes etc. 

The effect on the deer population is highly variable and depends on the individual situation. However, 

lynx do not eradicate their prey and they should not be relied upon as a tool to control deer species. 

There is no known case of lynx having a considerable impact on roe deer populations, without other 

factors being involved i.e. climatic impacts, such as a series of harsh winters (U. Breitenmoser, pers 

comm). They can however affect deer behaviour. The reason why lynx are thought to have such large 

home ranges, for a relatively small felid predator, is considered to be due to prey response. This is a 

learnt behaviour, by which deer move out of an area occupied by lynx to avoid predation (U. 

Breitenmoser, pers comm).  

‘Distance Sampling’ using Infra-Red technology via driven transects has been used to monitor the roe 

deer population in the Rhineland Palatinate from 2015-2017. The results are not available yet. 

As deer are a major source of economic damage to forestry, changes in woodland habitat should be 

monitored to assess wider benefits which may result from the reintroduction of an apex predator. As 

well as impacts on other species, positive, negative or neutral. 
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Risk Assessment – Compensation Schemes 
The guidelines (IUCN, 2013) state that assessments should cover the potential direct and indirect 

negative impacts on human interests, including direct effects on livelihoods. 

In most European countries the Eurasian lynx is not regarded as a major problem to livestock 

husbandry (Breitenmoser et al, 2000). However, lynx are known to kill sheep, goats and semi-domestic 

reindeer. The extent to which this happens depends on the individual situation. Domesticated animals 

are generally killed when they are unguarded and are living within or close to extensive woodland. 

The problem is particularly acute in Norway, Sweden and Finland as regards semi-domesticated 

reindeer. Lynx are also a major predator of sheep in Norway as farming systems can include extensive 

areas of forest. 

In Norway, 2 - 2.5 million sheep and lambs are grazed annually in forest and mountain habitats from 

May to September. During 1995 – 2005 between 5,462 – 9,862 sheep were compensated for annually 

as being killed by lynx (Odden et al, 2008). 

Scandinavia, would seem to be the exception, as regards lynx livestock depredation rates, largely due 

to the way in which farming systems are operated. There is nothing to suggest that introduced lynx 

would be a major predator of livestock in the UK. Livestock husbandry tends to encompass large open 

field pasture systems and upland farming systems encompass moorland rather than extensive areas 

of forestry. However, it is likely that livestock would be taken on occasion in the UK. 

The lynx reintroduction projects I visited in Germany provided compensation for killed livestock and 

advice on deterrents/livestock management practices. 

To date, only 4 domesticated animals have been killed (goats/sheep), since lynx were first released 

into the Rhineland Palatinate Forest in 2016 as part of the Life Luchs Project. So far, 17 lynx have been 

released into the site. All of the animals killed were placed into unprotected pasture, where the 

fencing had been poorly maintained, within the woodland complex where lynx had been released. 

For any animal killed (livestock), the full cost of that animal is repaid. The SNU are keen to prevent 

livestock being killed in areas where there could be a problem. Electric exclusion fencing is put in place 

where there is potential for lynx interaction with domestic livestock and 90% of these costs are paid. 

DNA swabs are taken from any killed animal to verify that the kill was the result of a lynx attack. The 

federal government funds the compensation scheme. 

A ‘hotline’ exists for farmers or members of the public to call if there are concerns about a lynx or if 

there has been an attack on livestock. A visit will take place as soon as possible by SNU staff to provide 

Key Recommendations 

1. It is essential to have a robust, flexible and long-term adaptive monitoring plan which 

covers all aspects of the reintroduction programme: ecological, socio-economic and 

financial. 

2. It is advisable to follow existing monitoring standards when setting up programmes 

e.g. SCALP (Status and Conservation of the Alpine Lynx Population). 
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reassurance, take DNA samples and if necessary, assist with livestock fencing advice and 

compensation claims. 

There are a wealth of information leaflets that can be given out to assist a range of stakeholders 

including farmers. 

A very similar compensation scheme is in place for the Harz National Park reintroduction project, 

where 24 lynx were released between 2000 – 2006. There are thought to be roughly double that 

number of individuals in the Harz National Park now. The Harz National Park operates a compensation 

scheme for any livestock that are killed by lynx. Owners are fully compensated for the loss of any 

livestock. Costs paid out to date have ranged from between €100 - €4,000 per year. The money comes 

from government via the Federal State. 

As per the SNU project, concerned farmers/landowners can contact the National Park. A site visit will 

take place as soon as possible to take DNA swabs from any killed animals for verification of a lynx kill 

and advice on remediation measures such as exclusion fencing; compensation claims will be given as 

necessary. 

In both the Life Luchs and Harz National Park lynx reintroduction projects any lynx causing 

unacceptable predation pressure on livestock will be captured and removed. To date there has been 

no need to undertake such an operation for either project. However, all lynx reintroduction projects 

should have a clear exit strategy, which should set out the procedure by which individuals can be 

removed if necessary or in the worst-case scenario they are all removed and the project stops. 

In Switzerland, the Swiss Federal Office for the Environment provides the funding for damage 

prevention and compensation. Agridea, an agricultural company, undertakes the national co-

ordination through the different cantons. 

The individuals (consultants) who work directly with the farmers advising them on prevention 

measures and compensation schemes are often associated with local agricultural colleges and are 

respected by the farmers. 

Switzerland has a system of national gamekeepers. If farmers suspect an animal has been attacked by 

a lynx, they contact their local gamekeeper who will come out and collect DNA samples for verification 

and confirm if it’s a lynx kill. The farmer does not have to wait for DNA verification to be paid, 

verification of the gamekeeper is sufficient. For a sheep kill, the government provides 80% of the 

money and the cantons provide 20%. The full value of the animal is repaid. The money is paid out 

whether there are prevention measures in place or not. 

A lynx management plan has been established within Switzerland. If 15 or more sheep are killed in a 

year within an area of 5km2 you can seek permission from the federal office to have it shot. This 

number can reduce to 12 sheep kills, if sheep have been killed by a lynx in the previous year. The lynx 

has to be shot on a sheep kill, within the 5km2 perimeter. 

On average, 40-60 sheep are killed per year in Switzerland as a result of lynx attacks and these attacks 

are no longer seen as a huge problem. Generally, the public, farming community and hunters are 

accepting of the lynx. 

Sheep are secured by electric fencing, generally flexi-fencing of the type used in Germany and a set of 

best practice guides have been produced on how to install the fences as well as having direct advice 

from consultants. A maximum budget of CHF 5,000 is provided per farm for these prevention 
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measures. Guard dogs aren’t generally recommended to prevent lynx attacks, although llama’s have 

been used successfully to protect small flocks of up to 100 sheep. 

 

Photograph 4 - Electric exclusion fencing (for demonstration purposes only) 

 

 

 

 

 

 

 

 

 

 

Social feasibility and Conflict management 
The overarching take-home message from all of the projects and organisations I visited in Germany 

and Switzerland was; ‘getting a communication strategy and educational programme sorted out well 

in advance of any reintroduction project taking place involving all of the key stakeholders is incredibly 

important and should not be overlooked’. 

Many reintroduction projects for a variety of species have failed in the past due to a lack of a 

sufficiently robust communication strategy. 

The reintroduction of large apex predators, which have generally not been present in the landscape 

for a considerable length of time, often creates a reaction of fear amongst the general public, local 

Key Recommendations 

1. All reintroduction programmes should have a risk assessment which covers the 

potential direct and indirect negative impacts on human interest including direct 

effects on livelihoods. 

2. A lynx management plan, compensation scheme, damage prevention protocol, 

package of advice measures and protocols and consultants to provide this advice 

should be in place and fully funded ahead of any reintroduction project and 

planned to be in place in perpetuity. 
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landowners, farmers, foresters, hunters and other stakeholder groups. Such fears must be managed 

from the outset, well in advance of any reintroduction programme taking place. If conflicts cannot be 

managed adequately, reintroduction programmes should be halted or stopped until a solution can be 

reached. 

The origins of the Life Luchs Project, go back as far as 1977, when the original feasibility study was 

written. From those initial proposals, engagement with key stakeholders began, which gradually built 

and intensified over the years, leading to the release of the first lynx into the Rhineland Palatinate 

Forest in 2016. The project was 49% EU funded, Life Bid (€2,750,000). Each lynx cost €10,000; those 

initial fees covering capture, veterinary health checks, quarantine, radio-collars, food and transport. 

In Germany conflict management/resolution has been targeted towards hunters. Hunting groups are 

concerned that their ability to hunt deer may be impacted by the reintroduction of lynx due to: 

• Reduction in the number of deer available to hunt. 

• Changes in deer behaviour due to the reintroduction of lynx altering the ease of hunting. 

• Potential changes in deer hunting quotas. 

• Impact on their social identity and perceived freedoms (Luchtrath et al, 2015). 

In the UK, the main sources of conflict are likely to come from the farming community arising from 

fears over livestock depredation, with a particular focus on sheep. Although all stakeholders including 

deer hunting groups, local communities, local landowners, foresters etc. should be considered within 

a communication strategy. 

The approach taken by the SNU to address concerns from the hunting community is one which can be 

adapted across a range of stakeholder groups. 

The SNU got in contact with all of the hunting association leaders across the Rhineland Palatinate area, 

to discuss and present the Life Luchs Project to them. The heads of the association could then discuss 

the project with their own regional groups. A conference was held between the hunters and the SNU 

whereby feedback forms were acted upon. The proposal for the release was accepted by the hunters 

under the following broad terms, which are embedded within the lynx management plan: 

• There must be open communication at all times. 

• Take account of roe deer numbers and population trends in other species. 

• Hunters to be included as stakeholders. 

• Releases to be restricted to the Rhineland Palatinate Forest. 

• No other large carnivore releases. 

• Illegal kills of lynx to be punished as well as illegal releases of lynx. 

• Scientific research on the co-existence of lynx and roe deer to be undertaken. 

• Every species is important and must be considered. 

• Hunters to be included in species monitoring. 

• Future – too many lynx, possibility of culls. This has yet to be defined. 

The hunting association has gone on to produce their own information booklet which was funded by 

the SNU. 
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Photograph 5 - A selection of information leaflets produced for the Life Luchs Project 

Hunters are actively involved in the project. They regularly send in photos, videos or sightings of lynx 

as well as phoning the offices about potential lynx kills. 

A ‘thank you for your help’ payment is made to the hunters for the information. Not only does this 

help monitor the species movement but DNA can also be taken from dead animals to identify if it’s 

the result of a lynx kill and identify the individual lynx in some cases. The hunters are made to feel 

thoroughly engaged in the process. 

A very similar system is in place for the Harz Mountains reintroduction project where payments of €50 

are made for sightings, videos and photos of lynx. 

The Rhineland Palatinate project works particularly well as Michael Back, a member of the SNU staff, 

who works with the scent dogs, is a hunter and has lived and worked in the Rhineland Palatinate area 

all of his life. Having someone who is a respected stakeholder, who can mediate across groups is an 

extremely effective way of resolving conflict both locally but also on a wider level as those messages 

are passed across groups in a way that is understood and accepted. In other words, academics and 
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conservation groups are not seen as talking down to stakeholders and ignoring their concerns; 

concerns are being addressed through their own group representatives. 

The SNU give educational talks to local hunting groups about the project upon request or when 

planned. I attended one of these talks, held in a meeting room of a local public house. It was clear that 

the group were genuinely interested and keen to assist the SNU with their project. 

This approach is applied to other groups, for example, every year there is a ‘lynx eye’ project, which is 

an educational programme for school children spread across 4 months covering 20 classes. Every 

month there is a meeting in Germany and France (entire Rhineland Palatinate area). The children 

decide what they want to do, this ranges from baking cookies to putting on theatre performances. 

The Harz National Park Project is a particularly good example of public and community engagement. 

The project has two lynx enclosures for the viewing public. They were built at the same time as the 

release enclosures for the animals that were going to be reintroduced to the National Park, as the Park 

came under pressure from the media, members of the public etc to see the animals. The enclosures 

have developed into a popular tourist attraction. Up to 300 people have been recorded at the 

enclosure site. The attraction has been of more financial benefit to the local economy of Bad Harzburg, 

(i.e. local businesses) which calls itself the city of the lynx. The park does not charge entrance fees and 

any benefits come from occasional opportunities i.e. the lynx are often used by the media and 

businesses use the lynx as a symbol to sell their products. For example, there is a lynx coffee which 

gives 50 cents to the National Park for every packet sold. 

The Park used to run a ’Lynx Ticket’ event, where members of the public would pay to visit the 

enclosure, listen to a talk about the project and visit the historic site of the Harzburg Castle. However, 

the event ended up not being financially beneficial to the Park and it was stopped. Though, feeding 

events and talks at the enclosure are still very popular with members of the public. The events help to 

spread an educational message to a vast array of people about lynx conservation and the 

reintroduction project in the Harz National Park. 

The relationship between humans and lynx has not always been a cordial one in Switzerland. Many of 

the early reintroductions in the 1970’s were illegal and clandestine. As such, there was no 

communication with the general public. Although the general public were generally accepting of the 

return of the lynx, the rural community i.e. hunters and farmers were not as welcoming. 

In the 1990’s, deer hunting deliberately increased with the increase in the deer population, which 

coincided with an increase in the lynx population. However, a series of harsh winters, disease and high 

hunting pressure led to a collapse in both the deer and chamois population. This was at a time of an 

increased domestic sheep population. Inevitably and suddenly, 20% of the domestic sheep population 

was taken by lynx and large numbers of lynx were killed, legally and illegally. At this time, hunters 

publicly dumped lynx carcasses in areas where they could be easily viewed by members of the public. 

Lynx paws were cut off and placed in front of government offices. 

This situation only serves to illustrate the importance of having a robust communication strategy, 

which covers all interest groups, well in advance of any reintroduction project for the lynx. 

The situation is now very different in Switzerland and the lynx is generally accepted throughout the 

country. However, when tensions arose in 2015 over a perceived decline in the chamois amongst the 

hunting community, a project was instigated through the Swiss Federal Office for the Environment 

and the hunting associations, undertaken by KORA to study the influence of lynx predation on the 

Alpine chamois. This project ran from 2015-2019. 
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The research found that yearlings and old chamois were mainly preyed upon by lynx. This differs from 

roe deer predation, where all age classes are targeted. There was no evidence that there were fewer 

kids present where lynx predation was strongest, suggesting that lynx preyed most strongly on 

growing populations. Where chamois populations were less productive, the lynx preyed on roe deer. 

Lynx were found to be preying on the species most abundant in the area. 

Hunting pressure, harsher winter conditions and the expansion of red deer populations were all found 

to have a population limiting effect on the chamois. Additionally, domestic sheep drive chamois out 

of their usual feeding grounds and increase disease transmission. Chamois within the study area were 

increasingly negatively affected by increasing human activities in the area i.e. skiing and paragliding. 

Regular reporting of the findings of the research were given to the hunting associations via the 

cantons, through face to face presentations and hunting magazines. The project resulted in 

management advice being provided to the cantonal hunting authorities for sustainable harvests of 

chamois according to a range of scenarios. 

Having an effective communication plan, covering all key stakeholder groups, which embeds conflict 

resolution into it is key to the success of any reintroduction project. It is an area which has gained 

more focus over recent years and a number of strategies have been put forward to tackle the issues.  

Wilson, S.M. (2016). A Guidebook to Human – Carnivore Conflict: Strategies and Tips for Effective 

Communication and Collaboration with Communities; provides a useful starting point. 

The EUROPARC Federation which is dedicated to practical nature conservation and sustainable 

development of Europe’s biodiversity, sets out 8 Effective Steps to Mediation: 

• Analyse and plan – Develop advance plans, identify who your key stakeholders will be, 

identify what your outputs will be. 

• Adapt to your audience – Speak their language. Don’t patronise people but use individuals 

who can communicate across groups i.e. heads of hunting groups speaking to regional groups. 

Use a variety of communication strategies i.e. questionnaires, talks to local groups, members 

of the public, landowners, online resources. 

• Have a neutral agent in the room – Consider the use of a facilitator, mediator or social 

scientist; this is increasingly used to assist in conflict resolution. They can help develop an 

effective conflict resolution strategy and communication plan. 

• Promote knowledge sharing – Learning exchanges and site visits i.e. Lynx Eye educational 

events, Lynx enclosure at Bad Harzburg. An EU Platform on the Co-existence between People 

and Large Carnivores now exists which funds the establishment of regional platforms and 

provides case study examples on its website; 

https://ec.europa.eu/environment/nature/conservation/species/carnivores/coexistence_pl

atform.htm 

• Open up to different perspectives – Listen to your stakeholder’s fears/needs. You must be 

prepared to listen to stakeholders fears in order to move forward on a range of solutions e.g. 

Influence of lynx predation on Alpine chamois project. 

• Don’t forget the people dimension – Emphasis on how problems can be overcome. Lynx 

exclusion fencing, compensation payments, removal of individual animals, guard dogs; have 

a clear exit strategy if things go wrong. 

• Create a friendly environment – Create opportunities where people feel comfortable. Talks 

following on from food and drink at a local community centre, meeting room in a public 

https://fawf.wald-rlp.de/
https://fawf.wald-rlp.de/
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house, familiar to the group that has concerns. Somewhere that creates a relaxed 

atmosphere for everyone involved. 

• Identify key people – Those who generate positive/negative feedback. Such people will be 

the key to success in your project i.e. Michael Back - SNU, regional hunting group leaders. 

Following best practice examples from successful projects is recommended e.g. Life Luchs, Rhineland 

Palatinate Forest, Harz National Park reintroduction as well as ongoing high-profile conflict 

management programmes such as the Campo Grande Group, social mediation initiative on the co-

existence between Iberian wolf and pastoralism. This scheme is detailed within the Carnivore Damage 

Prevention News, a newsletter, which is dedicated towards reducing conflicts between large 

carnivores and people. 

http://www.protectiondestroupeaux.ch/fileadmin/doc/International/CDP_and_General_Infos/CDPN

ews18_Summer_2019.pdf 

The Large Carnivore Initiative for Europe (LCIE) is a working group of the IUCN Species Survival 

Commission. This group consists of experts who give their time to conserve large carnivores across 

Europe and assist with the challenges associated with living with large carnivores. 

M. Herdtfelder (pers comm), is clear that without the full support of all stakeholder groups, the 

proposed release of lynx into the Black Forest will not go ahead. 

All key stakeholder groups should be supportive and engaged with lynx reintroduction proposals 

ahead of any lynx release. 

 

 

Disease and parasite considerations 
A fundamental part of any reintroduction programme is a clear disease risk analysis assessment and 

associated health surveillance programme. 

It is important to understand what pathogens founder animals may have, whether they are naturally 

present in the destination country and if such pathogens would result in an unacceptable level of risk 

to other species within the destination country. Conversely, it is important to understand what 

pathogens may be transferred to the founder population from native species within the host country.  

Key Recommendations 

1. A communication strategy and educational programme involving all stakeholders 

needs to be established far in advance of any reintroduction project. 

2. All key stakeholder groups should be supportive of and engaged with the proposed 

lynx reintroduction project. If there is not full support, the project should not go ahead 

until any outstanding issues are resolved. 

3. An exit strategy is essential if the project suffers critical ecological and/or socio-

economic problems that cannot be overcome. 

 

https://doi.org/10.1101/gr.186668.114
https://doi.org/10.1101/gr.186668.114
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It is also important to have an understanding of any parasites which may naturally be associated with 

founder animals. Some parasites may be commensal with individuals and should not be treated 

unnecessarily. 

The guidelines (IUCN, 2013), state that the level of attention to disease and parasite issues around 

translocated organisms and their destination communities should be proportional to the potential 

risks and benefits identified in each translocation situation. 

The IUCN/OIE Guidelines for Wildlife Disease Risk Analysis (2014), state that a Disease Risk Analysis 

(DRA) should be undertaken prior to any animal translocation or reintroduction. These guidelines set 

out the framework on how to undertake a DRA. A wildlife DRA promotes risk reduction rather than 

risk elimination. This allows for solutions that reduce risk while aiming to accommodate stakeholders’ 

goals. This is predicated upon the fact that there is often no chance of obtaining zero risk within a 

DRA. 

It’s important to recognise that mortality events in wild living lynx populations can occur as a result of 

non-infectious causes e.g. human caused, natural accident and starvation. 

Human caused mortality of lynx varies from 54 - 96.5 % dependent on country, whereas disease 

represents 3.5 – 25 % cause of death (Ryser-Degiorgis, 2009). It is important to note that the causes 

of mortality in lynx populations cannot be truly understood, as mortality studies largely rely on animals 

found by chance, often as a result of human caused mortality, so infectious diseases or other causes 

of death may be underrepresented in the data. 

Non-Infectious Causes of Mortality 
Human-Caused Casualties 

As noted in earlier chapters several lynx have been killed in road traffic accidents in the Harz National 

Park project and to date three lynx have been killed in road traffic accidents and one was hit by a train, 

in the Rhineland Palatinate project. Mortality due to traffic accidents accounts for 20-50% of lynx 

found by chance (Stahl and Vandel, 1999; Schmidt-Posthaus et al, 2002; Ryser-Degiorgis et al, 2005a). 

Legal and illegal shooting of lynx has and still can be a significant cause of mortality in lynx populations 

across the species range. Hunting quotas have been in place for many years for example in 

Fennoscandia, Estonia and Latvia. However, a hunting ban has been in place in Estonia in recent years 

and hunting is now very restricted in Latvia (Balciauskas et al, 2019, Bonn Conference). See Risk 

assessment-Compensation schemes, Social feasibility and Conflict management chapters for further 

information. 

Lynx have been deliberately poisoned in Switzerland. Single individuals and family groups have been 

poisoned through their kills, which have been used as bait. Other causes of death include dog attacks 

and trapping accidents in ecological research e.g. due to problems with anaesthesia, in the trapping 

process and via radio-collars (Ryser-Degiorgis, 2009). 

Natural Accidents 

There are many causes of natural accidents e.g. drowning (O. Anders pers comm), intraspecific fights 

(Mattisson et al, 2012), interspecific fights, predation, injury as a result of prey attack and death from 

falling. 
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Starvation 

Starvation is a common cause of death in juvenile animals due to lack of experience in hunting perhaps 

as a result of being orphaned at a young age. Harsh climatic conditions can make it more difficult to 

hunt. 

Non-Infectious Disease 

The Alpine population of lynx in Switzerland have shown signs of clinical cardiac disease. These 

physical abnormalities have presented as extensive myocardial fibrosis and severe arteriosclerosis. 

These cardiac abnormalities have been linked to inbreeding within the Alpine population, (Ryser-

Degiorgis, pers comm). 

A range of skeletal malformations have been recorded in lynx, not all pathogenic (Ryser-Degiorgis, 

pers comm). Tumours are rarely recorded and iron deficiency i.e. anaemia has been recorded in 

captive lynx due to inadequate diet (Harvey and Coleman, 1982). 

Infectious Disease 

As detailed above, a wide range of diseases are associated with lynx. Lynx are likely to be susceptible 

to diseases that affect domestic cats. The apparent increase in disease, which would not normally be 

present in lynx populations in Switzerland or other wild living lynx, is likely due to lynx coming in 

contact with domestic cats as lynx populations expand. Both Feline Leukaemia Virus (FeLV) and more 

recently Chlamydia felis are thought to have been transmitted via this route. 

As lynx are solitary animals, there is little opportunity for the species to transmit or come into contact 

with pathogens. Although, opportunity exists as described above, via their prey and other species. 

Another example of this is sarcoptic mange, where red foxes are a source of infection for lynx.  

Intraspecific transmission may occur within family groups and between adults during mating. (Ryser-

Degiorgis, 2009). 

Serological tests for disease are not necessarily a good parameter of disease. As they detect 

antibodies. However, animals may have come into contact with infection and recovered or conversely, 

they may be infected and not have antibodies. It’s important to find the pathogen and test for viral 

agents. The high prevalence of causal agents is an indication that these agents do not cause serious 

health problems for the species, especially if mortality has not been detected. This has been 

documented for Toxoplasma, Trichinella and Cytauxzoon in lynx (Ryser-Degiorgis, 2009). This suggests 

that pathogen and host have co-evolved together and sensitive individuals have died and others are 

resistant (Ryser-Degiorgis pers comm). 

This highlights the importance of having rigorous post release health surveillance protocols in place to 

monitor the disease status of reintroduced populations and to undertake interventions as 

appropriate. This could be in the form of introducing new genetic material i.e. new individuals, 

unrelated to the existing population when disease is associated with inbreeding. It may be through 

direct treatment of injury i.e. animals being searched for and found as a result of lack of movement 

detected via radio-collars. The Rhineland Palatinate project animals are treated at a dedicated 

Tierstation, in a part of the facility built for any injured lynx. 

Radio-collared lynx also present an opportunity to undertake health checks, especially when following 

females with kittens. All individuals found dead should be subject to post mortem to try to establish 

cause of death, which may provide further information on disease within the population. 
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Ryser-Degiorgis (2009) provides a check list for veterinary procedures for translocation projects, which 

provide a guide for reintroductions for lynx. See below: 

Figure 2 - Check list for veterinary procedures for translocation projects, taken from (Ryser-
Degiorgis, 2009). 

• Disease risk assessment 

• Health criteria for inclusion into the translocation programme 

• Options if the health criteria are not fulfilled* 

• Considerations of the legal and veterinary restrictions on translocation of wildlife 

• List of duties of the field veterinarian(s) 

• List of material: 

Immobilisation 

Physical exam 

Pharmacy 

Record sheets (physical exams, anaesthesia, quarantine, 

transport, post-mortem) 

Individual record sheets and boxes for sample shipment 

• Telephone list: 

Project veterinarians 

Laboratories 

Animal hospital 

Quarantine station 

Field biologists 

Project leader 

Responsible authorities 

• Sampling: 

Required samples (e.g. blood, faeces, swabs) 

Sampling methods 

Collaboration with laboratories 

Priority list for analysis 

Preservation 

Shipment 

• Capture (in the wild or in captivity): 

Anaesthesia protocol 

Health screening (physical exam, sampling) 

Complementary diagnostic tests (radiography, ultrasound, 

etc) 

Treatment (e.g. against parasites), vaccination 

Identification 

• Transport (from capture site to quarantine station and from quarantine station to release 

site: 

Design of transport boxes 

Vehicles 
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• Heating/cooling of vehicle according to the temperature: 

Anaesthesia/tranquillisation 

Animal monitoring 

Paperwork (e.g. official health certificates, transport 

documentation) 

• Quarantine: 

Duration** 

Location 

Isolation of animals (other species, humans) 

Design of facilities (size of enclosures, structure) 

Diet (type of food, sources, frequency) 

Hygiene (incl. disinfection after release) 

Observation (e.g. camera surveillance) 

Use of tranquillisers 

Medical records 

• Release: 

Procedure for re-captures in the enclosure 

Pre-release physical exam 

Sampling 

Treatments, re-vaccination 

• Post-release monitoring: 

Health screening and sampling protocol for captures 

Post-mortem protocol 

* Release in the source area, treatment, euthanasia, collaboration with veterinary clinic or a 

rehabilitation centre. 

** Minimal requirements, considering both the goals of the quarantine and the fact that it is stressful 

for animals coming from the wild. 

 

Additionally, climate change may present increased disease risk as disease and disease vectors tend 

to have a better rate of survival in warmer conditions. Ectoparasites are now apparent in greater 

numbers, where previously in colder conditions they were rare or did not appear on lynx at all i.e. ticks 

and fleas (observations in Switzerland, Ryser-Degiorgis pers comm). However, long term data sets are 

needed to measure climate change i.e. data spanning at least 50 years. 

This report is not intended to present a definitive guide to disease/parasites, which may be present in 

lynx populations for quarantine arrangements, transportation procedures, legislative requirements 

etc. Such detail would be expected to be present within a DRA and associated feasibility documents. 

This document simply lists the main/known diseases and parasites associated with the Eurasian lynx.  

Sources, Schmidt-Posthaus et al (2002); Ryser-Degiorgis (2009) and Breitenmoser et al (2014). 

Viruses: 

Feline Leukemia Virus (FeLV) 



50 
 

Feline Panleukopenia Virus (FPV) 

Feline Immunodeficiency Virus (FIV) 

Feline Coronavirus (FCoV) 

Feline Parvovirus (FPV) 

Feline Calicivirus (FCV) 

Feline Herpesvirus (FHV) 

Rabies  

Feline Infectious Peritonitis (FIP) 

Canine Distemper Virus (CDV) 

Borna Disease Virus (BDV) 

Cowpox Virus 

Feline syncytium – forming virus (FeSFV) 

Bluetongue Virus (BTV) 

Bacteria:    

Ehrlichia sp 

Bartonella (Bartonella henselae) 

Streptococcus sp. 

Pasteurella sp. 

Salmonellosis (Salmonella arizonae) 

Yersinia pseudotuberculosis 

Helicobacter sp. 

Escherischia coli 

Borrelia burgdorferi 

Francisella tularensis (tularemia) 

Feline haemotrophic mycoplasmas (Mycoplasma haemofelis, Candidatus M. haemominutum, 

Candidatus M. turicensis) 

Chlamydia felis 

Endoparasites: 

Ascarids - Toxocara sp. (Toxocara cati) 

Cestodes - Taenia sp. (Taenia pisiformis, Spirometra janickii) 

Trichuris sp. (T. pseudospiralis, T. nativa, T. britovi) 
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Lung worms – (Capillaria sp., Aelurostrongylus sp, A. abstrusus, C. aerophilus) 

Uncinaria sp. 

Nematodirus sp. (C. felis-cati) 

Giardia sp. 

Anaplasma phagocytophila 

Toxascaris leonine 

Toxoplasma gondii 

Neospora canium 

Cytauxzoon felis 

Protozoans (Isospora sp, Cystoisospora sp) 

Ectoparasites: 

Notoedres cati 

Sarcoptes scabei 

Otodectes cynotis 

Ixodid ticks 

Louse flies 

Fleas 

Dermatphytes: 

Ringworm (Microsporum or Trichophytum sp) 

Any DRA should have an accompanying health surveillance programme to monitor the health of 

translocated animals over a set period of time. Such surveillance programmes, aside from monitoring 

successful healthy populations of translocated animals, serve to act as an ‘early warning system’, to 

enable removal of individual animals for treatment, euthanasia or other solution. They also identify, 

the need, in extreme cases to remove all translocated animals. 
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Conclusions 
There are a number of hurdles which would have to be overcome if the lynx was to be reintroduced 

to the UK. The key hurdles for this species are: 

• The lynx is a solitary top predator that requires large areas of contiguous woodland away 

from infrastructure and urban development. The species can and has been the source of 

human carnivore conflict amongst the farming and hunting community. As the UK is an 

island and cannot naturally recruit dispersing individuals from other countries, it is likely that 

some form of assisted colonisation would be required for a number of years to maintain 

genetic diversity and prevent inbreeding in the initial small and closed reintroduced founder 

population. 

I have presented twenty-eight key recommendations (pages 4-7), that provide a pathway to 

overcoming those hurdles for the lynx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Recommendations 

1. A disease risk analysis assessment should be undertaken and an associated long-

term health surveillance programme should be developed prior to any 

reintroduction project, as detailed in the IUCN/OIE Guidelines for Wildlife Disease 

Risk Analysis (2014). 
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PART 2:  

EUROPEAN WILDCAT – Felis silvestris 
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Part 2 – European wildcat 

History and Distribution  
The wildcat has been present in Europe, at least since the Hoxnian Interglacial (Harris and Yalden, 

2008). The species is known only from the Mesolithic period to the Late Bronze Age period in Ireland 

and probably became extinct from Ireland by the Late Bronze Age or Iron Age (McCormick, 1999). The 

reasons for the early loss of the species from Ireland are unknown. 

Once widespread across Great Britain, the passing of the ‘Act for the Preservation of Grayne’ in 1566 

declared many predators as vermin, which included the wildcat. The Act encouraged the 

extermination of the species by allowing churchwardens to pay a bounty on corpses (Yalden, 1999). 

The wildcats decline through persecution and habitat destruction (as detailed in Lynx History and 

Distribution page 18) is summarised through a series of maps in Langley and Yalden (1977), showing 

the distribution in four critical time periods; 1800, 1850, 1880 and 1915. 

The wildcat disappeared from southern England during the 16th century. The species was lost from 

northern England, Wales and southern Scotland by 1880. The population minimum occurred during 

the outbreak of the First World War; circa 1914 when the species was thought to be confined to a few 

counties in Scotland i.e. Inverness-shire, parts of Argyllshire, Ross-shire and Sutherland (Harris and 

Yalden, 2008). 

The cessation of persecution during the First World War 1914-1918, brought about by gamekeepers 

being conscripted and the re-afforestation, particularly of coniferous woodland, soon after the War 

allowed wildcat numbers to increase and their range to expand (Easterbee et al, 1991; Langley and 

Yalden, 1977). 

Current distribution 
The wildcat can be found across mainland Europe from Spain to eastern Europe, including Bulgaria, 

Romania, southern Poland and western Russia (Kitchener et al, 2017). In Great Britain the wildcat is 

currently confined to central and northern Scotland. 

The central industrial belt seems to act as a physical barrier to the natural movement of the species 

into Southern Scotland (Harris and Yalden, 2008). Habitat loss, persecution and hybridisation with 

feral cats are further possible reasons for the restriction of the species to central and northern 

Scotland (Kilshaw et al, 2015). 

The last survey of the wildcat commissioned by Scottish Natural Heritage (SNH) covering the period 

2006-2008 (Davis and Gray, 2010) indicated that wildcat distribution had changed little since the 

previous survey for the species undertaken by the Nature Conservancy Council (NCC), 1983-1987 

(Easterbee et al, 1991). However, the species appears to be less widely distributed with isolated 

populations in the west. Strongholds, for the species are the Cairngorms, The Black Isle, Aberdeenshire 

and Ardnamurchan (Davis and Gray 2010). 
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Figure 3 - Current geographic range of European wildcat (Felis silvestris) displaying Central 
and Western Europe, taken from the IUCN Red List of Threatened Species, Version 2019-3, 
https://www.iucnredlist.org Downloaded on the 1st March 2020. 

Legal Status 
The wildcat is a protected species and is afforded protection under British legislation through the 

Wildlife and Countryside Act (1981). The Act applies in Scotland but has been amended by the Nature 

Conservation (Scotland) Act (2004) and the Wildlife and Natural Environment (Scotland) Act (2011). 

The species is protected under European legislation and as such is listed under Schedule 2 of the 

Conservation of Habitats and Species Regulations (2017), which applies in England and Wales and the 

Conservation (Natural Habitats and c.) Regulations 1994 as amended, which applies in Scotland. 

Habitat Suitability 
The wildcat occupies a range of habitat types which include broadleaved, coniferous and mixed 

woodland, grassland and scrub. Although, wildcats are not exclusively associated with woodland, 

woodland and in particular broadleaved woodland, with a rich internal structure is important and 

where they are found in high numbers. Wildcats can be found up to an elevation of 800m, it’s 

uncertain how much higher they will travel. 

The Wildcat Leap Project run by the BUND (funded by an EU Life Bid and money directly from 

government, totalling €3 million, across 10 federal states where wildcats occur) in Germany, which 

took place over four winters, January to April, 2011-2014/15  indicated that deciduous woodlands 

were preferred by the species over coniferous ones and other habitat types. However, there may be 

a slight bias as the majority of lure sticks used to monitor the species were placed within woodland, 

so wildcats outside of these areas could have been under recorded. 

Habitat Suitability Models (HSM) 
Although, HSMs were not used in Germany when wildcats were reintroduced to three different 

regions of Bavaria between 1984 and 2008, one model developed by Klar et al (2008) has been widely 

https://www.bund-rlp.de/bund-in-rheinland-pfalz/landesgeschaeftsstelle-aussenstellen/
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used to predict habitat suitability and inform habitat management, enhancement and mitigation 

measures in development/infrastructure planning for wildcat. 

Habitat Suitability Models (HSM) are empirical methods that relate species field observations or 

museum type species data to environmental predictor variables, based on a combination of 

statistically or theoretically derived responses that best reflect the ensemble of ecological 

requirements of the species (Guisan and Zimmermann, 2000). 

HSM’s have become a vital tool for species reintroduction programmes as they provide a set of 

predictions which can determine where a species may occur and sustain viable populations over the 

long term. Deciding which model to use will largely depend on the data that is available. There are 

two broad choices; an empirical model or an expert model. However, a combination of both are 

normally used ‘simple ensemble habitat modelling’. Several different empirical and expert models are 

run, compared and averaged to determine how much the outcome i.e. the habitat suitability map, 

varies (Hebblewhite et al, 2012). 

Empirical models rely on observational data collection i.e. radio-tracking, lure stick data. The collection 

of this data is time consuming and could lead to inaccurate conclusions. For example, often a limited 

number of individuals are radio-tracked so the data may be misrepresentative of species movement 

for the population. Additionally, individuals are more regularly monitored at the outset of projects 

and during this time individuals may be making uncharacteristically long-distance movements to set 

up territories and find mates. Unrepresentative data should not be used to develop HSM’s. 

Expert models rely on data and opinion from experts derived through personal experience or 

theoretical knowledge. 

The Klar et al, (2008) model was originally developed using several generalised linear mixed models 

(GLMM). The model used radio-telemetry data from 12 wildcats, tracked for 4-30 months in the 

Rhineland Palatinate Forest combined with fine scale habitat data.  

Klar et al (2008) concluded that three main land use features which had the greatest influence on 

wildcat use were: 

• Proximity to woodland. 

• Distance to edge habitat – forest to meadow and forest to riparian areas. 

• Distance to villages and roads – the probability of wildcat habitat use decreases at distances 

<900m from villages and <200m from roads and single houses. 

This model was further refined by data gathered from the Wildcat Leap Project, whereby over 800 

DNA confirmed wildcat hair samples from lure sticks and road killed individuals over 9,500km2 of 

Lower Saxony, enabled a least cost path model to be developed. The Wildcat Leap Project was devised 

to re-establish 20,000km of green corridor across Germany in the long-term. The model identified 

areas to establish suitable wildcat green corridors and those to target for habitat improvement work. 

This model seems to be robust and has predicted wildcat occurrence where the species has been 

found and areas that wildcats have moved into. 

The model accurately predicted that the strip of wet woodland which borders the River Rhine in 

Kaiserstuhl (S. Streif’s study area) would be suitable for wildcats. Part of the reason why this site is 

suitable for wildcats is due to the high prey density within it. Edge habitats and richly structured 

habitat mosaics (as is the case with this particular woodland, having a series of streams running 

through it, bordered by the River Rhine and rough grassland/scrub) tends to result in a high small 
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mammal density. Additionally, water vole often described as the equivalent of consuming ‘a nice juicy 

rump steak’ is a favourite food item and is abundant in such habitats. 

 

Photograph 6 - Wildcat habitat – wet woodland - Kaisersthul 

It would seem pertinent to follow the approach taken by Klar et al, (2008), perhaps updated with 

additional data from Germany, which now exists due to the extensive monitoring of the wildcat 

population in the country, to develop a HSM for wildcat for the UK. 

Ideally, using empirical data derived from Scotland should form the basis of a more robust model for 

the UK. However, the wildcat is functionally extinct in the wild in Scotland. The genetic integrity of the 

wild, wildcat population, has been seriously compromised and a recent study found that all wildcats 

sampled were either F2 hybrids or backcrosses with domestic cats (Tiesmeyer et al, 2020). A single 

season occupancy model based on camera trap data was developed to map the hybridisation risk for 

the species (Kilshaw et al, 2015). Phenological assessment undertaken through pelage characteristics 

cannot be relied upon in isolation and verification through DNA analysis is required. All of these 

animals were likely to be hybrids or backcrosses. On this basis a model developed based on data 

derived from robust populations in Europe with low rates of introgression, fitted to habitat and 

infrastructure data derived from the UK may provide the most useful outputs.   
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However, care should be taken when interpolating/extrapolating from a model (calculated with 

telemetry data and environmental variables of a given study area in Central Europe) to a new area 

that was not part of the calibration set i.e. the UK. Interpolation is acceptable and generally 

unavoidable, whilst extrapolation can be hazardous and should be done with caution. There are HSM 

tools within HSM packages that are used for this process.  

In the case of the Lower Harz Mountains both M. Gotz’s and S. Jerosch’s study sites were in sparsely 

populated areas. M. Gotz study site was mainly comprised of mixed woodland surrounded by 

agricultural pasture, small streams and woodland patches. S. Jerosch’s study site, the least wooded of 

all the sites I visited in Germany, was however, in a richly structured agricultural landscape; 70% of 

the habitat was dominated by agricultural interests i.e. semi-improved pasture, unimproved grassland 

and arable crops with the remainder comprising woodland, unmanaged scrub, settlements and other 

infrastructure. 

Both M. Gotz and S. Jerosch’s research highlighted the importance of the microhabitat. This level of 

detail can often be missing from habitat suitability models as it is difficult to map habitat parameters 

down to this fine scale. 

Resting and den sites which are undisturbed are necessary for females to raise young, although these 

can be found in intensively managed areas. M. Gotz found females use a variety of sites, which include: 

• Brash piles from forestry operations. 

• Root plates (upturned), old stumps with cavities underneath. 

• Tree cavities. 

• Dens of other species i.e. fox, badger 

• Rocky areas. 

• Dense scrub. 

• Hay stacks. 

• Log piles (stacked after felling operations). 

S. Jerosch found that females tended to stay in sheltered areas with a high percentage of cover. 

The rocky outcrop area and disused grilled mine shafts from former copper and lead mining activities 

within the broadleaved woodland (part of M. Gotz research area) was strikingly similar to the Second 

World War bunker area within S. Jerosch’s woodland study site, both used as den and resting sites by 

wildcats. 

Based on N. Klar’s model, the BUND developed a broad set of habitat management principles which 

align with the den and resting site requirements identified above, these are: 

• Build and leave deadwood, root plates. 

• Leave standing deadwood. 

• Remove conifer from watercourses. 

• No felling of older trees. 

• Don’t allow public to cut down trees and remove logs for firewood. 

• Create woodland glades, rides and clearings. 

• Don’t create new paths or clear existing ones. 
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Ranging behaviour 
Estimates for home range sizes for wildcat have been derived largely from GPS/GSM/VHF telemetry 

data. As with lynx, Minimum Convex Polygon (MCP) are generated based on these telemetry data to 

provide home range estimates. 

In the wet woodland at Kaisersthul, female home ranges were 0.08-0.3km2, male home ranges were 

0.3-1.5km2 . The males appeared willing to cross open areas, whereas the females largely remained 

within the woodland, generally only moving a maximum distance of 100m from it. The wildcats would 

move through this area to disperse using connecting blocks of woodland and agricultural fields when 

the crops are high, which act as cover to reach the Black Forest. 

In the Eastern part of the Harz Mountains (Sudharz), the mixed woodland area surrounded by 

agricultural pasture, small streams and woodland patches, female home ranges were 0.7-1.2km2 and 

male home ranges were 1.5-3km2 . Female home ranges didn’t overlap and forest roads and streams 

often marked the boundary of territories. Male home ranges did overlap. 

 

Photograph 7 - M. Gotz wildcat study site 

In the southern part of the Harz Mountains, the Golden Aue, near the border to Thuringea in a richly 

structured agricultural landscape, females tended to use 0.5km2 in woodland areas and roughly half 

of this in more open landscapes, 0.2-0.3km2 . Males used 1.2km2 in both open and wooded landscapes. 

Females tended to stay in sheltered areas with a high percentage of cover. They were more restricted 

to aerial shelter and avoided roads. Males used linear structures to move through the landscape but 

would use open areas with good vegetation cover. Wildcats would not walk through maize crops; 

however, they will quickly move into newly harvested maize fields to catch prey. Similarly, wildcats 

soon occupy newly harvested hay meadows to catch prey.  
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Photograph 8 - S. Jerosch wildcat study site 

Wildcat home range size would appear to directly relate to habitat quality and prey availability. The 

smaller the size, the more suitable the habitat. 

These data accord with N. Klar’s model, which assumes home ranges are roughly 3km2. This differs 

markedly from home range sizes in Scotland where recent GPS telemetry studies give home range 

sizes of 15-25km2 (Campbell, 2015). Earlier studies found that where the rabbit population was high 

in north-east Scotland home range sizes were 1.8km2 (Corbett, 1979). In areas where rabbits are 

abundant i.e. the Cairngorms National Park, home ranges are 0.3-6km2. Also, on the west coast of 

Scotland where there are few rabbits and wildcats prey on small rodents, home ranges were recorded 

as 8-18km2 (Scott et al, 1993 and Kilshaw 2011). However, home ranges calculated for wildcat across 

the species distribution are recorded at 2-9km2, dependent on habitat quality and prey abundance. 

Average home range for females have been recorded at 4km2 and males 8km2 (C. Nowak, pers comm). 

These results would suggest that the habitat quality in Scotland is far less favourable than that in 

Germany. Whilst wildcats are using a mosaic of habitat types in Scotland, their range encompasses a 

high proportion of coniferous woodland (Kilshaw, 2011), a much more fragmented landscape and 

larger open areas with little cover. The reliance on rabbit prey is also an oddity and is only similar in 

characteristic to wildcats in the Iberian Peninsula. Whereas in Germany and Switzerland, the diet tends 

to be made up of mainly voles and mice with shrews, rats, hares, birds, lizards and invertebrates along 

with a proportion of scavenged food making up the rest of the diet. M. Gotz’s study found that over 

75% of the wildcat diet was from the vole component i.e. water, bank and field vole. 
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Genetics 
Wildcats and domestic cats are distinct species. They are thought to have been separated from each 

other for at least 1.1 million years (Li et al, 2016). In the revised taxonomy of the Felidae, Kitchener et 

al (2017) list seven species in the genus Felis. Amongst, this group, Felis catus (domestic cat), Felis 

silvestris (European wildcat) and Felis lybica (African wildcat) are listed as distinct species. Kitchener 

et al (2017) notes that based on the current geographical isolation, it seems likely that there are two 

subspecies of F.silvestris, which are: 

Felis silvestris silvestris – found in Europe, including Scotland, Sicily and Crete. 

Felis silvestris caucasia – found in the Caucasus, Turkey. 

The wildcats in Scotland have previously been described as a subspecies, Felis silvestris grampia 

(Miller, 1912), however, this is no longer thought to be the case, instead they are now classed as a 

subpopulation of the European wildcat (Kitchener et al 2017, Senn et al 2018, Breitenmoser et al 

2019). 

Aside from habitat loss and fragmentation, persecution (largely historic), road mortality and disease 

transfer from domestic cats, hybridisation with domestic and feral cats remains one of the main 

threats facing the wildcat. 

Wildcats and domestic cats are known to hybridise and produce fertile offspring (Nussberger et al, 

2018). Across Europe, this rate of hybridisation ranges from very low to extremely high, resulting in 

the presence of local hybrid swarms and the genetic extinction of regional populations (Mattucci et 

al, 2013, 2014, Steyer et al 2016). Unfortunately, the Scottish population of wildcats and those found 

Key Recommendations 

1. A habitat suitability model which aims to predict the likelihood of occurrence of 

species on the basis of environmental variables using habitat, geographical and 

infrastructure data from the UK, underpinned with empirical data and expert 

opinion from Europe should be developed ahead of any proposed 

reintroduction of wildcat to the UK. 

2. Empirical data derived from radio-tracking and lure stick data from long-

standing monitoring programmes in Germany and Switzerland combined with 

expert opinion from both countries could inform the HSM. 

3. Care should, however, be taken when interpolating/extrapolating from any 

model (calculated with telemetry data and environmental variables of a given 

study in Central Europe) to a new area that was not part of the calibration set 

i.e. the UK. Models should be refined once UK data becomes available. 

4. Simple ensemble habitat modelling should be used, whereby several different 

empirical and expert models are run, compared and averaged to determine how 

much the outcome i.e. habitat suitability map varies (Hebblewhite et at, 2012). 
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in Hungary show extremely high rates of introgression with domestic cats, which have resulted in the 

presence of hybrid swarms in both countries. As such the Scottish population of wildcats in the wild 

are considered functionally extinct. 

Hybridisation is considered to be a bigger threat in areas where pet and feral domestic cat population 

densities are high and where suitable habitat is scarce (Kilshaw, 2011). This is the case in Scotland. 

Senn et al (2018) confirmed that hybridisation between wild living, wildcats in Scotland and domestic 

cats is extensive. The study confirms that the existing population of wild living wildcats are a hybrid 

swarm. The research further confirms that the rate of hybridisation appears to have accelerated in 

recent decades. Hybridisation is thought to have occurred to some degree since domestic cats arrived 

on mainland Britain more than 2000 years ago (Macdonald et al, 2010). However, with the current 

population estimate of somewhere between 30-430 individuals (Breitenmoser et al, 2019) which are 

classed as a hybrid swarm and the continued hybridisation between wildcats and domestic/feral cats, 

the population in Scotland has been classed as critically endangered (Mathews et al, 2018) and is on 

the brink of extinction with the ‘purest’ individuals being held in captivity. 

The wildcat became largely extinct from Germany between the two World Wars but clung on in the 

Mainz area i.e. the Palatinate Forest, Hunsruck, Taunus and Eifel Mountains and further east on the 

southern slopes of the Harz Mountains. In these isolated low mountain regions with milder climates, 

the wildcats escaped persecution, habitat destruction and hybridisation with domestic cats. 

Wildcats in Germany can be split into two genetic clusters, a western cluster, largely to the west of 

the Rhine and an eastern (or central) cluster, largely to the east of the Rhine. This may indicate that 

the two clusters recolonised Germany from different refugia, with the western lineage arising from 

the Iberian Peninsula and the eastern lineage from the Carpathian/Alpine region (Steyer et al, 2016). 

Although, there is a distinct difference between the two clusters, wildcats are mixing across the 

clusters. Individuals from the eastern cluster are spreading further north and those in the western 

cluster are mixing with French and Belgian animals. Individuals are moving across the German and 

French regions of the Palatinate Forest and from the French side moving through the Vosges 

Mountains to the Black Forest. See videos https://youtu.be/xY7KzFQWrGQ and https://youtu.be/F-

ssA4HrEzk 

https://www.fva-bw.de/ueber-uns
https://ec.europa.eu/environment/nature/conservation/species/carnivores/coexistence_platform.htm
https://ec.europa.eu/environment/nature/conservation/species/carnivores/coexistence_platform.htm
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Photograph 9 - View of wildcat habitat from vineyard in Kaisersthul 

This genetic clustering split aligns with the old Roman border and the natural and man-made barriers 

of the Rhine river valley. This presents a barrier to dispersal combining a large river corridor with major 

road and rail infrastructure (Steyer et al, 2016). However, both clusters show good levels of genetic 

diversity. 

Founder population for reintroduction 
In order to bolster the existing remaining ‘pure’ wildcats in Scotland for future reintroductions here 

and elsewhere in the UK, projects should seek to include genes from the few remaining ‘pure’ wildcats 

in Scotland in any future captive breeding programme. These individuals likely carry genetic 

adaptations suitable to the UK, not found elsewhere in Europe. 

The largest wildcat reintroduction programme to date, took place in Germany. Between 1984-2008, 

580 wildcats were released in three different regions of Bavaria. All of these animals were captive bred 

to avoid endangering the autochthonous populations. They were bred at the Bund Naturschutz 

wildcat station of Wiesenfelden and more than 30 different zoos and wildlife parks in Europe 

(Hartmann, 2008). Most of the reintroduction effort took place in the 1990’s. 

Over 400 wildcats were released into the Spessart low mountain range area. Through genetic testing 

of wildcats in this area Steyer et al (2016) notes that the reintroduction could be deemed to be locally 

effective with no large-scale impact on the wider population. 

There is currently no German specific studbook for wildcats or a coordinated breeding programme for 

the species. However, a monitoring studbook for the European wildcats held in the European 

Association of Zoos and Aquariums (EAZA) does exist. 

There are three broad options for future wildcat reintroduction programmes in the UK: 

• Use captive bred animals from EAZA or Association of Zoos and Aquaria (AZA) zoos. 

• Use wild caught animals from sustainable populations in Europe. 

• Use a combination of both wild caught and captive bred animals. 
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Any captive bred animals to be used in reintroduction programmes must undergo a rigorous 

programme of genetic testing and detailed pedigree data would be needed to find optimal breeding 

pairs. Witzenberger et al (2014), found that 68% of captive individuals shared a common mtDNA 

haplotype with the domestic cat (Felis s catus). 

One of the largest European wildcat populations can be found in Germany. There are thought to be 

between 1,700 - 5,000 individuals (Steyer et al, 2018). Also, the rate of hybridisation of animals in 

Germany is the lowest throughout the range of Felis s silvestris, categorised as being 3.5% of 

individuals of F1, F2, or backcrosses to either parental taxon (Steyer et al, 2018). 

Using the IUCN Red List, criterion D, the wildcat population in Germany could certainly be judged as 

viable and although it’s still recovering, it would seem possible to take individuals from the wild to use 

in reintroduction programmes in the UK, from those regions of Germany where the population is at 

its largest.  

A founder population of wildcats sourced from the areas west of the Vosges and north of the Jura 

Mountains would seem to be the ‘best fit’ for any future reintroduction to the UK. Populations are 

robust, levels of heterozygosity are high and crucially the rate of introgression is low. This aligns with 

recent research (Tiesmeyer et al, 2020), which notes that wildcats in this area have very low rates of 

introgression. Founder wildcats sourced from this area, straddling France and Germany have high 

densities of wildcats with good gene flow across the populations. 

The wildcat population in France extends continuously into Germany around the River Rhine into 

Kaisersthul (Baden-Wurttemberg), the Rhineland Palatinate and Sarre region. The highest densities of 

wildcats in France are found in the lower Rhine valley extending from Lorraine and to the south of the 

Upper Rhine valley in the wooded regions of Sundgau (Leger et al, 2008). These regions in Germany 

and France are the most similar to the UK in terms of ecotype. The habitat, climate and landscape 

characteristics are more similar to the UK, than anywhere else in continental and western Europe. 

Wildcats from these areas are likely to be the most suitably genetically adapted animals to the UK. 

Any wild caught animals would need to go through a programme of genetic testing to ensure that 

hybrids are not used in future reintroduction programmes. Although hybridisation rates tend to be 

very low in Germany, they have been recorded to be as high as 10% (Streif et al, 2016). 

In Germany the domestic cat population is estimated to be around 11.8 million individuals; the feral 

cat population 2.3 million (Steyer et al, 2018). In the UK, the domestic cat population is estimated to 

be around 10 million individuals, 90% of those are neutered with the remaining 1 million intact. The 

feral cat population is estimated to be around 1 million individuals with 100,000 in Scotland (Meredith 

et al, 2018). 

So, although the domestic and feral cat populations in the UK and Germany would appear to be similar, 

the rate of hybridisation is very different. Steyer et al (2018) postulated that the low hybridisation 

rates in Germany may be due to the persistence of large forest fragments in the German low mountain 

region, reducing contact between wild and domestic cats. A view shared by Klar et al (2008, 2012) and 

consistent with research undertaken by S. Streif, C. Nowak, M. Gotz and S. Jerosch (pers comm). S. 

Streif’s research in the wet broadleaved woodland at Kaiserstuhl recorded only two incidences of 

domestic cats entering the woodland in a three-year period over 700 trap nights. 

Although wildcats are not exclusively associated with broadleaved woodland, in order to protect any 

wildcats reintroduced into the UK from the threat of hybridisation and the development of hybrid 
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swarms, it would seem advisable to reintroduce the species into extensive broadleaf or broadleaf 

dominated woodland. 

Wildcats are vulnerable to hybridisation once they start to expand out of areas where they have been 

separated from domestic cats and into areas where domestic cats and feral cats are present i.e. urban 

areas and agricultural areas where cats may be present around farm buildings and farming systems. 

Both males and females need to expand in sufficient numbers to prevent hybridisation during the 

acceleration phase of expansion. If the expansion wave contains limited numbers of both sexes then 

hybridisation occurs. Equally, hybridisation will occur if there is not a suitable barrier to prevent 

wildcats and domestic/feral cats mixing in efforts to find food, shelter and other resources for survival. 

Wildcats in Switzerland in a highly agricultural area situated near the Grande Caricaie, are thought to 

be vulnerable as they have moved into this area from the Jura Mountains as home ranges have 

become full. However, research undertaken by L. Maronde has not yet found any evidence of 

hybridisation. 

Due to the severe threat of hybridisation with domestic cats it’s likely that a substantial number of 

wildcats would need to be released over a number of years in a ‘protected broadleaved woodland 

area’, similar to the numbers released in Germany i.e. approximately 600 individuals over a 24-year 

period. This would require a coordinated effort from EAZA and AZA zoos and the instigation of a 

breeding programme specifically for reintroduction in the UK. With the potential capture and mixing 

of wild caught animals from Germany and France and combining genetic material from the pure 

resource of Scottish animals that are left. Whilst, the experience does exist, breeding these numbers 

with sufficiently robust genetic checks is time consuming and costly. A. Sliwa (EAZA Felid TAG Chair) 

and M. Hartmann note that breeding just ten individuals per year is challenging (pers comm). See 

Annex 3, for costs of rearing one kitten for reintroduction. 

Releasing 30 unrelated founders with a higher female to male ratio in the first year as a minimum 

could be achievable. Releasing up to 50 would be preferable but it is unlikely to be achievable due to 

the practicalities of breeding this number of wildcats with the desired genetic characteristics balanced 

with the practicalities of the release process. 

The critical factor in any wildcat reintroduction programme will be to find an area that is free of, or at 

least has very small numbers of, feral and/or domestic cats. As well as the significant hybridisation risk 

posed by these individuals they also compete for food and space. Ideally, all feral cats should be 

removed. 

Using criterion D of the IUCN Red List criteria, an isolated population of wildcats would be considered 

viable if there were 1,000 or more individuals. Using N. Klar’s model this would require at least 

3,000km2 of suitable habitat. 

This is likely to be an extremely precautionary approach. The UK is, however, a poorly wooded country 

in comparison to Germany i.e. 13% of the UK is woodland compared to a third of Germany. Where, 

woodland blocks are fragmented they remain considerable when compared to the UK. This has clearly 

had an impact on the successful recovery of the species in Germany. 

In order to reduce the considerable risk of hybridisation to any future reintroduced population in the 

UK, it is a priority to find an expansive broadleaved woodland or majority broadleaved woodland area, 

which can accommodate several hundred wildcats from which they can then expand into other habitat 

with a contiguous broadleaf woodland resource. This would give wildcats the best chance to get 

through the accelerated phase of their expansion successfully. 
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Further to this it would be preferable to avoid the system of Trap, Neuter, Vaccinate and Release 

(TNVR) which is currently in place in Scotland. This is a system of lowering the risk of hybridisation 

with domestic and feral cats by trapping, neutering, vaccinating and releasing them. It’s perhaps 

unlikely that an area of the UK can be found that is totally free of domestic and feral cats to instigate 

a wildcat reintroduction project. However, numbers should be very low and an area should be sought 

that can act as a ‘safe habitat barrier’, whilst robust numbers of wildcats are recruited, which would 

reduce/minimise any introgression with domestic/feral cats. A very small feral cat population in an 

area with a robust wildcat population and a robust prey resource should not be an issue. 

A robust genetic monitoring programme must be established with clear responsibilities assigned to 

individuals and/or groups ahead of any reintroduction programme. The overarching objective of such 

a programme would be to maximise genetic diversity and minimise inbreeding by establishing gene 

flow in a cost-effective manner and keeping hybridisation rates low thus achieving population viability 

(Frankham et al, 2019). 

A pedigree should be established from the outset and no related animals should be introduced 

initially, at least in the first few years of the release programme. All released wildcats should be fitted 

with radio-collars; this assists with future genetic testing as mothers and kittens can be easily found. 

Additionally, a lure stick and camera trap monitoring programme should be in place as described in, 

Monitoring (pages 71-75), to further assist with genetic monitoring of wildcats, any hybrids, feral and 

domestic cats present in the area. 

The success of any reintroduction depends on how quickly the population grows. The slower the 

wildcat population grows, the more susceptible it is to hybridisation and genetic drift. If there are too 

few conspecifics in the area to breed with wildcats will start to breed with domestic cats. Additionally, 

if the population stagnates this can lead to inbreeding depression. 

Ideally, all wildcats that are reintroduced need to contribute to the population, they need to breed. 

However, only 25% of juvenile wildcats survive to adulthood, though there is significant individual 

variation. 

Genetic monitoring should routinely check levels of heterozygosity, hybridisation, relatedness (kinship 

co-efficient) and inbreeding (inbreeding co-efficient). All of which can be determined more easily if a 

pedigree is established from the outset. Ideally, all data should be shared across a European network 

of genetic laboratories in consultation with the recently established Conservation Genetics Specialist 

Group within the IUCN Species Survival Commission. 

Using founder animals from several different autochthonous populations as well as captive bred 

individuals increases genetic diversity and reduces the risk of inbreeding. However, when founder 

populations are small, ‘genetic risks’ remain high, as in time all individuals will become related. In the 

particular case of the wildcat, the risk of hybridisation increases as wildcats will start to breed with 

domestic cats if there are insufficient numbers of wildcats in the area.  

The genetic monitoring programme needs to continue for the lifespan of the reintroduction project, 

which may be between 20-30 years. Monitoring is likely to need to continue for many years after the 

reintroduction project. Given the dynamic nature of landscapes and the risk of hybridisation, periodic 

testing may be required in perpetuity. The programme should be adaptive and flexible, reacting to the 

results obtained especially in the case of hybridisation. 
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Capture – wild caught vs captive bred 
The guidelines (IUCN, 2013) state that ‘where a translocation involves removal of individuals or 

propagules from existing wild populations, any potential negative impacts on the source population 

should be assessed’. 

As described in the Genetics chapter, the number of wildcats needed for a reintroduction programme 

in the UK would be considerable. It would not therefore be feasible to take hundreds of wildcats from 

autochthonous populations. The majority of wildcats would need to come from captive bred stock. 

Including genes sought from the few remaining ‘pure’ wildcats originating from Scotland, held in 

captivity. However, a proportion of founder animals for captive breeding schemes and for release into 

the wild should be sought from countries with large populations of wildcats, with low hybridisation 

rates and with a similar ecotype to the UK. 

Wildcats can be caught using box traps baited with a valerian lure. Box traps (100cm x 50cm x 60cm) 

are generally made of plywood with smoothed sides to prevent injury, though they can also be metal 

cage traps of the same dimensions. Wildcats are most easily caught during the breeding season as 

they are most attracted to the valerian lures during this time. Box traps are set out, partially 

camouflaged in areas known to be visited by the species. Once a wildcat steps inside the box and 

activates the trigger, the mechanism closes the door. Once the door is closed an SMS is sent to the 

‘capture team’ who will then carry out the relevant health checks, anaesthetise the wildcat and attach 

a radio-collar and either transport the wildcat for quarantine and then onto a soft release facility, 

immediate release or without a collar into a captive breeding facility. This is all conducted within the 

Key Recommendations 

1. The species is functionally extinct in the wild in Scotland, with remnant animals 

present only as a ‘hybrid swarm’. This population is not a viable source for 

reintroduction in the UK. A founder population of wildcats sourced from the areas 

west of the Vosges and north of the Jura Mountains in Germany and France is likely 

to provide the best genetically adapted animals to the UK’s habitat and climate as 

these areas have the most similar ecotype to the UK compared to anywhere else in 

Central and western Europe. Levels of heterozygosity are high and crucially the rate 

of introgression is low in these populations. 

2. Hundreds of animals are likely to need to be released over a period of approximately 

25 years to prevent the risk of introgression with domestic and feral cats as the 

population establishes. 

3. A programme of genetic monitoring must be established to routinely check levels of 

hybridisation, heterozygosity, relatedness and inbreeding. 

4. A pedigree should be determined at the outset and ideally data should be shared 

with the Conservation Genetics Specialist Group within the IUCN Species Survival 

Commission. 

5. Ideally, no related individuals should be reintroduced initially, at least in the first few 

years of release and all released individuals should be fitted with a radio-collar. 

6. The genetic monitoring programme will need to continue for the lifespan of the 

reintroduction programme and beyond. The programme should be flexible and 

adaptive especially in the case of hybridisation results. 
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relevant quarantine, veterinary health, disease, transport and licensing requirements of the countries 

concerned. Further details on the capture procedure can be found in Streif et al (2016). 

The rest of the resource should originate from a co-ordinated breeding programme of animals held in 

EAZA/AZA institutions where their genetic history is understood. 

M. Hartmann (pers comm) recommends enclosures within captive breeding facilities should be 200-

400m2. If conditions are optimal, 100m2 enclosures could be used but this is not ideal. 

Wildcats are highly sensitive to human treatment and it can be challenging to replicate their natural 

behaviour in a captive situation. However, the provision of stimuli, natural and artificial within 

enclosures and the arrangement of these structures is key to replicating their natural behaviour. 

As opposed to the majority of captive breeding facilities, M. Hartmann recommends that adults used 

as breeding wildcats should be habituated to their keepers. This reduces stress and allows these 

wildcats to be more readily caught to perform veterinary checks and provide medication when 

necessary. However, avoiding contact with kittens that are to be used in reintroduction projects is 

advisable during the imprinting phase. 

Wildcats seem to habituate to their keeper(s) and this connection is lost on transport to release sites 

as this process is very traumatic. It’s unlikely that these individuals will approach people once released, 

though there is no data to draw upon. 

Wildcats that are captive bred for reintroduction projects should be fit, physically, mentally and 

genetically for release. 

Providing a range of structures within enclosures gives wildcats an opportunity to move around, to 

allow them to climb and jump and develop muscle. Structures don’t have to be natural, a combination 

of natural and artificial features that allows them to carry out their natural behaviours is the aim i.e. 

trees, branches, barrels, tunnels, wooden platforms. The arrangement of these features is important 

as this determines if they will be used i.e. placement in relation to den sites, where the keeper’s door 

is etc. The fitness of the individuals is a pre-requisite to hunting success. They must be at least as fit 

as their prey. 

At the wildcat captive breeding facility in Switzerland (Tierstation, Bockengut) further stimuli, in terms 

of physical fitness and mental well-being is provided via a computer-controlled feeding system. Food 

is placed into a series of feeding boxes throughout the facility, that are located in a number of different 

features, at differing heights and are randomly opened. Wildcats have to actively find their food using 

this system. The feeding system provides a variety of food and alters the feeding times for wildcats. 

This provides behavioural stimulus for the captive animals. 

It’s advisable to offer live prey to young animals that will be used in reintroduction projects to enable 

them to learn the technique of delivering the killing bite. Once this has been achieved there is no need 

to do this again (M. Hartmann, pers comm). However, strict protocols need to be followed when using 

live prey as a teaching aid for predators in captive facilities in accordance with the Animal Welfare Act 

(2006), further detail for the UK can be found at; https://www.gov.uk/guidance/animal-welfare and 

the Secretary of State’s Standards of Modern Zoo Practice (SSMZP) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file

/69596/standards-of-zoo-practice.pdf   

 

 

https://snu.rlp.de/de/stiftung/
https://www.iucnredlist.org/
https://www.iucnredlist.org/
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Release strategy 
Once the relevant quarantine, veterinary health, disease, transport and licensing requirements of the 

countries concerned have been carried out there are two broad options for release, soft (delayed) or 

hard (immediate). 

It would seem pertinent to broadly follow the ‘refined’ release strategy undertaken in Germany 

between 1984-2008 for any reintroduction programme undertaken in the UK. This largely followed a 

soft release approach with strategic hard releases. 

As explained in the Genetics chapter, at least 30 founders should be released initially, all with radio-

collars, released from the same pre-identified site. These founders should be soft released from an 

enclosure that can allow animals to be separated to prevent fighting between unrelated conspecifics. 

However, it is possible to keep subadult females in groups, even unrelated individuals, though they 

must be carefully monitored. The level of monitoring required may however make this an unrealistic 

prospect. Related wildcats can be held together, although at the start of the release programme it 

would be advisable to keep the number of related animals to a minimum to prevent inbreeding. After 

a couple of weeks with food and water and general health status checks, the enclosure door should 

be left open, allowing the wildcats to leave and establish territories. 

For approximately the next ten years, 20 wildcats per year should be released from the same soft 

release enclosure. At this stage, wildcat territories in the immediate area become full. Releasing more 

animals from the soft release enclosure, would lead to territorial challenge, disturb breeding of 

existing residents and could lead to the death of kittens as males establishing new territories will kill 

kittens that are not their own. 

Key Recommendations 

1. It is likely that a combination of both wild caught and captive bred animals would be 

needed for any reintroduction to the UK. A captive breeding programme for wildcats 

should seek to include genes from the few ‘pure’ remaining wildcats held in captivity. 

2. Wild caught animals must come from sustainable populations. 

3. Captive bred animals should be sourced from the European Association of Zoo’s and 

Aquaria (EAZA) and the Association of Zoo’s and Aquaria (AZA) institutions who have 

a thorough knowledge of their genetic history in consultation with the keeper of the 

monitoring studbook for European wildcats. 

4. All captive breeding institutions should work under a collaborative plan, which 

broadly covers husbandry, genetic and health status and training. 

5. A series of protocols should be devised in association with felid experts to ensure 

that captive bred animals, for release, are physically, mentally and socially fit and can 

hunt. 

6. Some form of hunting training is advisable. 

7. Capture should follow establish protocols for wildcat (Streif et al, 2016). 
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At this point, individual wildcats should be placed at strategic locations on the edge of the range in 

large wooden boxes that they have become accustomed to in their captive breeding facilities. The 

doors of the boxes should be left opened and food provided. Fencing should be constructed around 

the boxes to prevent foxes entering, whilst still allowing wildcats to leave. This method seems to 

encourage wildcats to establish territories in the immediate area, whereas releasing wildcats from the 

soft release enclosure can lead to individuals roaming more extensively. However, the release of 

multiple animals enables the wildcats to establish pairs and reduces the risk of individuals roaming 

large distances to find mates. 

For the final stage of release, wildcats targeted for their specific genetic traits should be hard released 

into suitable locations, to further increase genetic diversity within the populations and prevent 

inbreeding. However, a robust population monitoring programme should more accurately direct the 

timeframe for the different phases of the release programme. 

All wildcats should be released between May-July to reduce the risk of mortality from road collision. 

At this time of year when wildcats start moving around at dusk, this is past the hours of rush hour. 

 

 

 

 

 

 

Key Recommendations 

1. At least 30 founders should be released initially in the first year with a sex ratio 

that favours more females. For approximately the next 20 years, 20 wildcats 

should be released annually. 

2. The final stage of the release strategy should involve releasing specific animals 

targeted for their genetic traits. 

3. All wildcats should be released between May-July to reduce the risk of mortality 

from road collision. 

4. All individuals should be released from the same pre-determined release site. 

5. Wildcats should be released into an area that is free of feral and domestic cats. 

However, a very small feral cat population should not be an issue if the wildcat 

population is robust and the prey resource is not limiting. Ideally, all feral cats 

should be removed as they pose a significant hybridisation risk and compete for 

space and food. 

6. A release strategy for wildcats would need to combine both soft and hard 

release methodologies. 
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Monitoring 
Having a long-term monitoring plan is essential for any species reintroduction project. The plan should 

have clear aims, be adaptable to encompass any new and novel techniques, follow existing/tested 

techniques and methodologies already used as a ‘standard’ and be achievable in terms of costs. The 

monitoring plan should enable the stakeholders to assess whether the reintroduction objectives are 

being met and ultimately judge the success of the reintroduction. Interventions can be made and the 

management of the reintroduction project can be adapted based on what is learnt from monitoring 

data i.e. ‘adaptive management’. 

There are several broad parameters to consider when undertaking a long-term monitoring plan for 

reintroduced wildcats: 

• Dispersal and home range 

• Distribution 

• Population size 

• Population trend 

• Health and genetic status including hybridisation 

• Accidental death 

• Illegal activity 

• Habitat quality 

• Population of prey species 

Hybridisation with domestic and feral cats is one of the main threats facing the wildcat. The technique 

widely used to monitor the hybridisation rate is the valerian treated lure stick methodology. Several 

hundred lure stick projects have been carried out in Germany since 2007. The Wildcat Leap Project 

run by the BUND used systematic spatial sampling grids to monitor the wildcat population. Only, a few 

schemes have operated such a system on the scale undertaken by the BUND. The basic premise is to 

use rough sawn wooden stakes, sprayed with valerian oil, placed in the ground during the breeding 

season. The work is largely undertaken between January – April. Monitoring outside of the mating 

period is not as effective as wildcats are less attracted to the lure sticks outside of the breeding season. 

Wildcats rub themselves on the sticks and the resultant snagged hair left behind can be collected, 

stored safely in between filter paper and placed in a small plastic bag with silica gel to prevent the 

DNA becoming denatured. The samples can then be sent off to Institutions such as the Senckenberg 

Research Institute to determine if the hair came from a wildcat, a domestic cat or a hybrid. 

Dependent on how the lure stick grids are set out, population estimates can be derived providing 

distribution data for the species as well as hybridisation rates for the area. For further information on 

the methodology see Steyer et al (2013, 2016). 

For future lure stick surveys on local and regional scales, a standardised protocol which specifies rules 

for lure stick placement, study period, inspection intervals and distance between lure sticks will allow 

for comparison between different studies. Talks are ongoing between the Federal Agency for Nature 

Conservation, BfN and EUROWILDCAT to achieve this (Steyer et al, 2016). 

This method is often supplemented by the opportunistic collection of road kill individuals. Monitoring 

deaths of wildcats from traffic collisions enables mitigation to be placed at accident black spots. These 

can include barrier fencing with combined underpasses. 

Monitoring of road kill individuals is also being used to provide more information on toxicological 

problems. A new study being undertaken by the BUND on bioaccumulation of toxic products 
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specifically rodenticides to assess how much of a problem these are i.e. how much these could account 

for another cause of death for wildcats. 

The collection of road killed animals also allows for the assessment of phenological, anatomical, 

genetic and pathological data. Pathological information can be obtained from these animals providing 

information on the typical diseases associated with wildcats as opposed to domestic cats. Although 

phenological characteristics would never be used in isolation to identify wildcats, certain 

characteristics are more indicative of wildcats as opposed to domestic cats. For example, wildcats 

have shorter intestines due to their carnivorous diet as opposed to domestic cats which are more 

omnivorous. 

Phenological assessment is undertaken through pelage characteristics, however, it cannot be relied 

upon in isolation. For further information see: Muller, (2011); Kitchener et al, (2005); Kilshaw et al 

(2010) and Gotz, (2015). 

Cuddeback trail cameras are used for monitoring wildcats. They are often deployed for monitoring the 

use of habitat crossing features i.e. underpasses and are used in combination with lure sticks. They 

can also be deployed for monitoring individuals and populations, though, they are always deployed 

with lure sticks to allow for rigorous genetic testing, to confirm wildcat, hybrid or domestic cat. Further 

information on the use of camera trap monitoring techniques can be found in Rovero and 

Zimmermann (2016). 
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Photograph 10 - Camera trap with associated lure stick, agricultural area near the Grande 
Caricaie, Switzerland. 

 

GPS/GSM/VHF radio-telemetry collars have been widely used by researchers to derive MCP’s from 

point data gathered from the collars to effectively map the home range of individuals and their 

dispersal through the landscape. Wildcats are caught via valerian baited wooden box traps, measuring 

100cm x 50cm x 60cm. The collars are fitted under anaesthetic and are 2-5% of the weight of the 

animal. The collars are not designed to fall off so individuals have to be re-caught to have their collars 

removed by the same methodology. The collars remain on the wildcats for a year. 
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Photograph 11 - Wildcat radio-telemetry collar. 

Newer radio collars can now allow you to determine that the wildcat is active and determine where 

den sites have been established. 

A Status and Conservation of the Alpine Lynx Population (SCALP) criteria has been adapted and 

developed to distinguish between verified and unverified wildcat reports: 

• Category 1 (C1) – Genetic evidence (DNA), length of intestine. 

• Category 2 (C2) – Phenotype, minimum of two typical marks, dead or live animals only carried 

out by experts who regularly undertake this work. 

• Category 3 (C3) – Observations, photographs of poor quality. 

• Hybrids H1 – Only genetic verification is used. 

Only C1 and C2 are used for mapping the species. For further information see Gotz, (2015). 

A criticism of many reintroduction projects is a lack of baseline monitoring of other species and 

habitats ahead of the start of the project. This can make it difficult to provide a clear assessment of 

negative, positive or neutral impacts of the reintroduced population on other species and the habitat. 

A wealth of information exists on trapping small mammals. Further information and guidance can be 

found on the Mammal Society website; www.mammal.org.uk and in Gurnell and Flowerdew, (2019). 

Standard water vole monitoring techniques can be found at in Strachan et al (2011). 

Further to this, through collecting road killed individuals, stomach contents can be analysed to provide 

information on wildcat diet. This is a technique regularly used in Germany. 

 

 

 

http://www.protectiondestroupeaux.ch/fileadmin/doc/International/CDP_and_General_Infos/CDPNews18_Summer_2019.pdf
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Social feasibility and Conflict management 
The wildcat is not a large apex predator and as such does not pose a potential risk to livestock interests 

or raise fears amongst members of the public/local landowners through its presence in the landscape, 

in the same way as a large predator. Nevertheless, a robust communication strategy and educational 

programme should be in place well in advance of any reintroduction project for the species. 

Wildcats have been known to take chickens from small holdings. There has been one documented 

case of a reintroduced wildcat in Germany taking chickens from a chicken coup. The chickens were 

within the male’s territory on the edge of an area of broadleaf woodland. Electric fencing was installed 

around the area and predation stopped. 

Although this seems to be a rare event and the location of the chicken coup within the habitat was 

influential, this demonstrates that plans should be in place or schemes should be able to react to such 

events to find an appropriate solution within a reintroduction project.  

Aside from habitat destruction another key driver of wildcat decline in the UK was persecution. 

Wildcats were considered to be a threat to sporting estates, particularly those that reared gamebirds. 

The control of cats still occurs on sporting estates and although it’s illegal to kill wildcats, accidental 

killing occurs as it is difficult to distinguish between wildcats and feral cats through pelage 

characteristics. 

Unfortunately, wildcats are still persecuted through illegal shooting and snaring in Scotland, though 

the level to which this occurs currently is unknown (pers comm H. Senn and M. Gaywood). 

It would be pertinent to follow the approach set out by the EUROPARC Federation – 8 effective steps 

to mediation – see Social feasibility and Conflict management lynx, pages 40-45. In this case effort 

should be focussed on engaging with game keepers and managers of shooting estates. In particular 

working with respected managers of these estates, who can then engage with other estates and land 

managers who may still have concerns about wildcats negatively impacting on their business interests. 

Though there will also be an element of ensuring that predator controls for some species can still be 

legally undertaken, whilst preventing the accidental killing of wildcats. Such protocols are in place in 

Scotland via the Scottish Rural Development Programme. 

Whilst it is not advisable to reintroduce wildcats into an area where they are likely to hybridise with 

domestic and/or feral cats, the views of local cat owners must be considered. The current method 

used to prevent/reduce the risk of hybridisation in such areas in Scotland is to trap, neuter, vaccinate 

and release feral cats and to have an initiative to have domestic cats taken along to a participating 

Key Recommendations 

1. It is essential to have a robust, flexible and long-term adaptive monitoring plan 

which covers all aspects of the reintroduction programme: ecological, socio-

economic and financial. 

2. It is advisable to follow existing monitoring standards when setting up programmes 

e.g. SCALP (Status and Conservation of the Alpine Lynx Population). 
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veterinary surgeon where this could be undertaken free of charge or at a reduced rate. Or to have an 

educational scheme by which responsible cat owners are encouraged to have their pets neutered. 

As well as engaging with the local community and key stakeholders to thoroughly communicate all 

aspects of potential reintroduction proposals for wildcat, it is important to remember that individuals 

and groups will provide invaluable support for such projects long-term. Having an engaged and 

dedicated volunteer base will enable more resource for: 

• Species monitoring – all aspects of. 

• Education – walks, talks, wider engagement across the local community. 

• Fundraising activities. 

• Habitat enhancement activities. 

Members of the local community and volunteers are more likely to come across road killed wildcats 

or animals found dead for other reasons i.e. natural causes (injury/disease), accidental poisoning etc. 

Providing a project with the opportunity to identify threats to the species is important for its long-

term success. In the case of wildcats, identifying road traffic accident black spots would help in 

establishing mitigation measures to prevent incidences happening in the future. 

Having the extra ‘people-power’ within a volunteer base to take part in habitat enhancement works, 

such as the creation of green corridors for the species through tree planting activities is not only time 

saving but allows the local community, land owners etc to feel part of the project. 

It’s important to engage with as many stakeholders as possible, targeting and focussing activities 

towards those involved from schoolchildren through to managers of sporting estates. 

Any reintroduction proposals for wildcat should include an exit strategy. This should be implemented 

following a series of triggers, if there is a concern relating to individual animals, groups of animals or 

the whole founder resource. Triggers could include for example; 

• Lack of success – Unacceptably high levels of hybridisation, high mortality rate. 

• Unforeseen consequences – Impacting on certain groups or individuals to intolerable levels 

 

 

 

Key Recommendations 

1. A communication strategy and educational programme involving all stakeholders 

needs to be established far in advance of any reintroduction project. 

2. All key stakeholder groups should be supportive of and engaged with the proposed 

wildcat reintroduction project. If there is not full support, the project should not go 

ahead until any outstanding issues are resolved. 

3. An exit strategy is essential if the project suffers critical ecological and/or socio-

economic problems that cannot be overcome. 
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Disease and parasite considerations 
A fundamental part of any reintroduction project is a robust Disease Risk Analysis (DRA) assessment 

and associated health surveillance programme. 

It is important to understand what pathogens founder animals may have, whether they are naturally 

present in the destination country and if such pathogens would result in an unacceptable level of risk 

to other species within the destination country. Conversely, it is important to understand what 

pathogens may be transferred to the founder population from native species in the host country.  

It is also important to have an understanding of any parasites which may naturally be associated with 

founder animals. Some parasites may be commensal with individuals and should not be treated 

unnecessarily. 

The guidelines (IUCN, 2013), state that the level of attention to disease and parasite issues around 

translocated organisms and their destination communities should be proportional to the potential 

risks and benefits identified in each translocation situation. 

The IUCN/OIE Guidelines for Wildlife Disease Risk Analysis (2014) state that a DRA should be 

undertaken prior to any animal translocation or reintroduction. These guidelines set out the 

framework on how to undertake a DRA. A wildlife DRA promotes risk reduction rather than risk 

elimination. This allows for solutions that reduce risk while aiming to accommodate stakeholders 

goals. This is predicated upon the fact that there is often no chance of obtaining zero risk within a 

DRA. 

It is important to recognise that mortality events in wild living wildcat populations can occur as a result 

of non-infectious causes e.g. human caused, natural accident and starvation. 

When morphological, morphometrical, pathological, virological, bacteriological and parasitological 

investigations were undertaken on 100 wildcat carcasses in Germany and Luxembourg, the main cause 

of death was human caused (84%); 5% was disease related (Steeb, 2015). It is important to note that 

the causes of mortality in wildcat populations cannot be truly understood as mortality studies largely 

rely on animals found by chance, often as a result of human-caused mortality so infectious diseases 

or other causes of death may be underrepresented in the data.   

Non-Infectious Causes of Mortality 

Human-Caused Casualties 

Road traffic deaths accounted for 84% of mortality in 100 wildcat carcasses post-mortemed in 

Germany and Luxembourg (Steeb, 2015). 

The BUND’s latest research project which aims to provide more detail on the genetic and anatomical 

features of wildcats, as well as any further information on pathology, particularly rodenticides is a 

roadkill monitoring project; data were gathered in 2018-2019. The results are not yet available. 

The BUND’s Wildcat Leap Project, which initially aimed to re-establish a 20,000km green corridor 

across Germany was partly driven by the need to protect the species from infrastructure, which could 

lead to direct mortality as well as causing population fragmentation. 

As a result of habitat modelling exercises, underpinned by Klar et at, (2008), the German government 

was instructed where to focus mitigation measures for wildcat to prevent road deaths. 
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As noted above, poisoning is known to be a cause of death in wildcats. However, it’s unknown to what 

extent this is a problem. Poisoning as a result of consuming rodenticides via rodent prey is thought to 

be an issue. 

Illegal persecution by means of poisoning, shooting and snaring is no longer thought to be a significant 

issue in either Germany or Switzerland. However, illegal persecution is still known to occur in Scotland 

to an unknown extent (H. Senn and M. Gaywood pers comm). 

Other causes of death include getting caught in fencing i.e. deer fencing or security fencing to protect 

solar farms. As a result of forestry operations, mothers and newly born kittens are particularly 

vulnerable when they cannot move out of the way of machinery. Female wildcats regularly use stacked 

wood piles as den sites which increases the risk of mortality from forestry operations when these 

wood piles are moved and chipped. These operations are known to have wiped out whole wildcat 

families. The growing interest in wood chippings as a source of fuel has increased the risk of harm (M. 

Gotz pers comm). Death can be as a result of the wildcat being bycatch, through being caught in snares 

set for other species. 

Natural accidents 

There are many causes of natural accidents e.g. drowning (S. Streif pers comm), intraspecific fights, 

interspecific fights, predation e.g. foxes, pine martens, death from falling. 

Starvation 

The survival rate of kittens is poor, only 25%. Juveniles are particularly vulnerable in winter months, 

especially in their first winters and if the climatic conditions are harsh. 

Infectious Disease 

Wildcat populations are currently not being regularly screened for infectious diseases, despite their 

potential for impact (Heddergott et al, 2018). 

Wildcats are likely to be susceptible to diseases that affect domestic cats. The small numbers of 

recorded cases of Feline Immunodeficiency Virus (FIV) in wildcats are thought to be due to expanding 

populations of wildcats coming into contact with domestic cats. Generally, it is not clear whether 

contact with viruses originates from contact with domestic cats or whether infections are self-

sustaining in the wildcat population (Heddergott et al, 2018). 

There is also a lack of understanding of whether causal agents of disease cause serious health 

problems for the species as mortality is often associated with road death. Pathogen and host may 

have co-evolved together, sensitive individuals may have died, whilst others are resistant. 

This highlights the importance of having rigorous post release health surveillance protocols in place to 

monitor the disease status of reintroduced populations and to undertake interventions as 

appropriate. Wildcats are particularly vulnerable to disease transfer from domestic cats once they 

start expanding into more human-dominated urban landscapes. 

Radio-collared wildcats present an opportunity to undertake health checks especially when following 

females with kittens. 

All individuals found dead should be subject to post-mortem to try to establish cause of death, which 

may provide further information on disease within the population. 
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Ryser-Degiorgis (2009) provides a check list for veterinary procedures for translocation projects, which 

provide a guide for reintroductions for wildcat; See, Figure 2 

Additionally, climate change may present increased disease risk as disease and disease vectors tend 

to have a better rate of survival in warmer conditions. However, long term data sets are needed to 

measure climate change i.e. data spanning at least 50 years. 

This report is not intended to present a definitive guide to disease/parasites which may be present in 

wildcat populations for quarantine arrangements, transportation procedures, legislative 

requirements etc. Such detail would be expected to be present within a DRA and associated feasibility 

documents. This document simply lists the main/known diseases and parasites associated with the 

European wildcat. 

Sources: Heddergott et al (2018) and Steeb (2015). 

Viruses: 

Feline Leukemia Virus (FeLV) 

Feline Immunodeficiency Virus (FIV) 

Feline Coronavirus (FCoV) 

Feline Calicivirus (FCV) 

Feline Herpesvirus (FHV) 

Feline Parvovirus (FPV) 

Rabies  

Bacteria: 

Salmonella enterica 

Escherichia coli 

Streptoccocus dysgalactidae 

Erysipelothirix rhusiopathiae 

Chlamydophila sp. (Chlamydophila felis) 

Endoparasites: 

Toxocara sp. (Toxocara cati) 

Taenia sp. (Taenia taeniaformis) 

Giardia sp. 

Cestode sp. (including - Echinococcus multilocularis) – The UK currently has E.m free status. 

Molineus sp. 

Troglostrongylus sp. (Troglostrongylus brevior) 

Angiostrongylus sp. 
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Cylicaspirura sp. (Cylicospirura petrowi) 

Any DRA should have an accompanying health surveillance programme to monitor the health of 

translocated animals over a set period of time. Such surveillance programmes, aside from monitoring 

successful healthy populations of translocated animals, serve to act as an ‘early warning system’, to 

enable removal of individual animals for treatment, euthanasia or other solution. They also identify, 

the need, in extreme cases to remove all translocated animals. 

 

 

 

Conclusions 
There are a number of hurdles which would have to be overcome if the wildcat was to be reintroduced 

to the UK. The key hurdles for the species are: 

• The wildcat is known to hybridise and produce fertile offspring with domestic cats (Nussberger 

et al, 2018). Hybridisation is considered to be a threat where pet and feral domestic cat 

population densities are high and where suitable habitat is scarce (Kilshaw, 2011). Small 

reintroduced populations of wildcats situated in sub-optimal habitat would be particularly 

vulnerable once they start to expand and move into areas near human settlements i.e. close 

to feral and domestic cat populations. 

 

I have presented thirty-one key recommendations (pages 4-7), that provide a pathway to overcoming 

those hurdles for wildcat. 

 

 

 

 

 

 

 

 

 

 

Key Recommendations 

1. A disease risk analysis assessment should be undertaken and an associated long-term 

health surveillance programme should be developed prior to any reintroduction 

project, as detailed in the IUCN/OIE Guidelines for Wildlife Disease Risk Analysis 

(2014). 
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Annex 1– MCP (100%) May – August 2019 – Life Luchs Project (Palatinate Forest) 

 

 

 



91 
 

Annex 2 – MCP May 2018 – April 2019 – Life Luchs Project (Palatinate Forest) 
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Annex 3 – Costs of rearing a wildcat kitten for release into the wild (Tierart Maβweiler) 

 

 

Translation: 

Personnel costs (consumable items included) - €6750.00 

Electricity (5 months in winter) - €650.00 

Food, Mice (€0.60 per mouse/20 mice per day) - €2160.00 

Food, Chicken (€0.60 per chick/ 5 chicks per day) - €54.00 

Veterinary costs (Vaccination, chip, health checks) - €300.00 

Genetic tests - €95.00 

Faecal examination - €71.00 

Total - €10,080.00 
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Itinerary for the 1st travel phase – Germany, June 2020 
Date Place Organisation & People Comments/Meeting 

01/06/2019 Manchester Airport - 
Basel Airport 

  Departure Flight 

02/06/2019 Basel - Kaiserslautern   Transit by train, write up day 

03/06/2019 Kaiserslautern - Trippstadt SNU - Annina Prussing, Sylvia 
Idelberger 

First meeting with SNU team - 
discussion on the Life Luchs 
reintroduction project, 
followed by an afternoon 
field visit to the Rhineland 
Palatinate viewing tower 

04/06/2019 Trippstadt, Rhineland 
Palatinate Forest, Local 
Public House 

SNU (Judith Ohm, Michael 
Back, Sylvia Idelberger and 
Local Hunting Association 

1. Morning meeting with SNU 
- compensation scheme 
discussion. 2. Two Rhineland 
Palatinate field visits (lynx 
monitoring), one with scent 
dogs 3. SNU talk to local 
hunting association 

05/06/2019 Rhineland Palatinate 
Forest and Trippstadt 

SNU (Judith Ohm, Sylvia 
Idelberger, Annina Prussing) 
and FORST (Carolin Troger and 
Ulf Hohmann) 

1. Field visits within the 
Rhineland Palatinate Forest 
to old lynx den sites and lynx 
exclusion fencing areas. 2. 
Field visits to highways 
mitigation measures. 3. Visit 
to Tierart station - holding a 
lynx recovering from injury. 4. 
Meeting with Carolin Troger, 
PhD student investigating the 
effects of lynx on the roe deer 
population in the Rhineland 
Palatinate Forest. 

06/06/2019 Rhineland Palatinate 
Forest  

SNU Team Release of the 17th lynx into 
the forest. 

06/06/2019 Trippstadt to Mainz (via 
car) 

BUND - Charlotte Reutter and 
Ines Leonhardt 

Meeting to discuss the 
BUND's wildcat projects, 
particularly the Wildcat Leap 
Project and the Roadkill 
Monitoring Project 

06/06/2019 Mainz to Gelnhausen   Transit by train 

07/06/2019 Gelnhausen Senckenberg Research 
Institute 

Meeting with Dr Carsten 
Nowak to discuss genetic 
surveillance and other 
genetic issues in relation to 
lynx and wildcat. 

08/06/2019 
- 
11/06/2019 

Gelnhausen   Days off and write up days 
and bank holiday in Germany. 
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11/06/2019 Gelnhausen to Freiberg im 
Breisgau 

  Transit by train 

12/06/2019 Freiberg im Breisgau FVA - Dr Micha Herdtfelder 
and Sabrina Streif  

1. Meeting with Micha to 
discuss proposed lynx 
reintroduction projects 2. 
Meeting with Sabrina to 
discuss previous and current 
wildcat projects. 

13/06/2019 Kaisersthul area FVA - Sabrina Streif Wildcat field visits 

14/06/2019 Black Forest FVA - Johannes Erretkamps Lynx field visit 

15/06/2019 Freiberg im Breisgau - 
Bonn 

  Transit by train and write up 
day 

16/06/2019 
- 
19/06/2019 

Bonn   Lynx Expert Conference 

19/06/2019 Bonn - Harz National Park   Transit by car 

20/06/2019 Harz National Park Harz National Park - Ole 
Anders and Lilli Middelhoff 

1. Discussion on the Harz lynx 
reintroduction project 2. Site 
visit to the lynx soft release 
enclosures 3. Field visit to 
possible lynx kill site. 

21/06/2019 Harz National Park Harz National Park - Ole 
Anders and Lilli Middelhoff 

1. Visit to lynx show 
enclosures 2. Field visit to lynx 
dispersal areas 

22/06/2019 Harz National Park Harz National Park - Ole 
Anders and Lilli Middelhoff 

1. Field visit to lynx kill sites 2. 
Field visit - lynx tracking 
(radio-telemetry) 

23/06/2019 Harz National Park - 
Brumbachwild (Eastern 
Harz) 

  Transit via car   

23/06/2019 Eastern Harz Saskia Jerosch and Malte Gotz 1.Field visit - Malte's study 
site 2. Discussion on Malte 
and Saskia's wildcat research 
projects 

24/06/2019 Eastern Harz, Sudharz and 
Golden Aue 

Saskia Jerosch and Malte Gotz 1.Field visits to Malte and 
Saskia’s wildcat research sites 
and highway mitigation 
measures for protecting 
wildcats 

25/06/2019 Eastern Harz - Gottingen, 
Gottingen to Basel 

  Transit by car and train 

26/06/2019 Basel    Write up day 

27/06/2019 Basel Airport - 
Manchester Airport 

  Flight home. 
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Itinerary for 2nd travel phase, Switzerland, January 2020 
Date Place Organisation & People Comments/Meeting 

12/01/2020 Manchester Airport - 
Zurich Airport 

  Departure Flight 

12/01/2020 Zurich Airport - Bern - 
Muri bei Bern 

  Transit via train, transit by car 

13/01/2020 Muri bei Bern KORA team (Roland Buerki, Dr 
Kristina Vogt and Dr Urs 
Breitenmoser) 

First meeting with KORA 
team, 1. Discussion on felid 
data management 2. 
Discussion on the 'Influence 
of lynx predation on Alpine 
Chamois' project. 3. General 
discussion on my project so 
far with Urs. 

14/01/2020 Muri bei Bern KORA (am) - Dr Christine 
Breitenmoser Wursten 

1. Meeting to discuss genetic 
surveillance and other 
genetic issues for 
reintroduction projects for 
lynx and wildcats 

14/01/2020 Muri bei Bern - Bern AGRIDEA (pm) - Daniela 
Hilfiker and Andreas Schiess 

Meeting to discuss lynx 
compensation schemes and 
preventative measures. 

15/01/2020 Muri bei Bern KORA - Dr Manuela von Arx 
and Dr Urs Breitenmoser 

1.Meeting to discuss socio-
economic issues regarding 
lynx reintroduction projects 
2. Write up day 3. General 
discussion on my project so 
far with Urs 

16/01/2020 Muri bei Bern - Grande 
Caricaie; Fanel; Lake 
Neuchatel 

KORA - Dr Lea Maronde and 
Matthias Hertach 

Wildcat field visits  

17/01/2020 Bern Professor Marie-Pierre Ryser-
Degiorgis (am) 

Discussion on health and 
disease aspects of lynx and 
wildcat reintroduction 
projects. 

17/01/2020 Muri bei Bern KORA - Dr Fridolin 
Zimmermann (pm) 

Discussion on habitat 
suitability models, 
monitoring methodology and 
compensation measures for 
lynx and/or wildcat 

18/01/2020 Bern - Zurich   Transit via train 

19/01/2020 Zurich   Write up day 

20/01/2020 Zurich - Horgen Tierstation Bockengut - Dr 
Marianne Hartmann 

Transit via train and car. Visit 
to wildcat captive breeding 
facility. 
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21/01/2020 

Zurich Dr Beatrice Nussberger Discussion with Beatrice who 
developed the genetic 
technique for distinguishing 
between wildcats and 
domestic/feral cats and 
hybrids. 

22/01/2020 

Zurich Zoo Jochen Lengger (Senior 
curator) 

Discussion with the keeper of 
the Eurasian lynx studbook 

23/01/2020 

Zurich - Zurich Airport - 
Manchester Airport   

Transit via train, flight home 

 

Glossary 
Anthropogenic – Relating to or resulting from the influence of human beings on nature. 

Assisted colonisation – Human assisted movement of wild animal individuals to a destination which 

may or may not have once previously held the species but must provide the bioclimatic requirements 

to support the species. 

Autochthonous – Indigenous, rather than descended from migrants or colonists. 

AZA – Association of Zoo’s and Aquaria. 

Backcross – Cross of hybrid progeny to one of the parental genotypes. 

Conspecific – Belonging to the same species. 

EAZA – European Association of Zoo’s and Aquaria. 

Ecotype – A genetically distinct (flora/fauna) geographic variety, population or race within a species, 

which is genotypically adapted to specific environmental conditions. 

ESB – European Studbook. 

Evolutionary Significant Unit (ESU) – Partially genetically differentiated populations that warrant 

status as separate units. 

F1 Hybrid – Offspring of wildcat and domestic cat. 

F2 Hybrid – Offspring of F1 hybrid and domestic cat. 

Heterozygosity – Possessing two different alleles at a genetic marker or gene in a diploid individual 

or proportion of heterozygous individuals in a population. 

Hybridisation – Breeding which takes place between genetically distinct populations. 

Inbreeding – The production of offspring from mating of individuals by descent. 

Introgression – The incorporation of genes from one species (or sub-species) into the gene pool of 

another following hybridisation. 

IUCN – International Union for Conservation of Nature. 

OIE – Office International des Epizooties. 
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SCALP – Status and Conservation of the Alpine Lynx Population. 

Single nucleotide polymorphism (SNP) – A position in the DNA of a species or population at which 

two or more alternative bases occur at appreciable frequency (>1%). 

Subspecies – Taxonomic units within species that are partially genetically differentiated populations, 

typically characterised by different phenotypes located in separate geographic regions. 
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Map 1 - Map of Germany 
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Map 2 - Map showing organisations/conferences visited in western Germany 
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Map 3 - Map showing the Rhineland Palatinate Forest, straddling France and Germany 
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Map 4 - Map showing the Black Forest region 

 

 

 



102 
 

 

Map 5 - Map of the Harz National Park - Lynx reintroduction area 

Sudharz – M. Gotz wildcat study area 

Golden Aue – S. Jerosch wildcat study area 
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Map 6 - Map of Switzerland 
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Map 7 - Map showing places and people visited in the Bern area of Switzerland 
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Map 8 - Map showing people and places visited in Zurich 

 


