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Large carnivores
• Large carnivores (bears

wolves and lynx) are
among the most
challenging group of 
species to maintain as
large and continuous
populations or to
reintegrate back into the
Alps. 

• Political, socioeconomic
and society changes
challenge past
management approaches
in some of the large 
populations. 
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Large carnivores

• Improvements in 
habitat quality, the
return of their prey
species, public support
and favourable
legislation allow for the
recovery of some small
populations



Large carnivores

• Large carnivores need very
large areas and their
conservation needs to be
planned on very wide spatial
scales

• These will often span many
intra‐ and inter‐national borders

• Within these large scales
conservation and management
actions need to be coordinated. 

• Data type 
• Data type used for producing

the maps varied and in respect
to reliability of signs: 
• C 1 ‐ hard facts: dead animals, 

DNA, camera trapping
• C2 ‐ likely presence: snow

tracking, single tracks, wild prey
remains, livestock depredation

• C3 ‐ soft facts (difficult to assess): 
unconfirmed category 2 
observations and all observations
such as sightings and calls which
cannot be verified

• Interviews with local people
• Habitat suitability maps
• Expert assessments
• Various combinations of the above



Brown Bear (Ursus arctos)

• Occurs in Italy, 
Switzerland, Austria 
and Slowenia

• Population Estimate 
45-50 individuals

• Trend: Stable 

Map: 
http://ec.europa.eu/environment/nature/conservation/species/carn

ivores/conservation_status.htm

Italia (Trentino): 33‐36 (minimum count)
Italy (Friuli): <12
Switzerland: 0‐2 
Austrian: ~5 
Slovenia: 5‐10 



Brown Bear (Ursus arctos)_Threats

• The most relevant threats
for bears in Europe, based
on 23 questionnaires over
all bear populations, were
identified as: 
• habitat loss due to

infrastructure development,
• disturbance, 
• low acceptance
• poor management structures,
• intrinsic factors
• accidental mortality and

persecution. 



Brown Bear (Ursus arctos)_Connectivity

• Slovakia some 800-
1940 (official estimate)

• Alpine-Carpathian
corridor
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Lynx 

• Switzerland: 70 
Slovenia: 10 

• Italy‐E: 10 
• Italy‐W: 3 
• Austria: 20 
• France: few
• TOTAL: ~120 
• Trend: Stable

Map: 
http://ec.europa.eu/environment/nature/conservation/species/carn

ivores/conservation_status.htm



Lynx 

• The most relevant 
threats to Eurasian lynx
in the Alps are:
• low acceptance largely due 

to conflicts with hunters, 
persecution (i.e. illegal 
killings which is probably
interlinked with the first) 

• habitat loss due to
infrastructure development
(Roads Railroads)

• Inbreeding



Wolf (Canis lupus)

• In Europe, wolves
occur in all countries 
except in the Benelux 
countries, Denmark, 
Hungary and the island
states (Ireland, 
Iceland, United 
Kingdom, Cyprus, 
Malta)

•



Wolf (Canis lupus)_Alpine

• France: 68 minimum
numbers (13 packs + 7 
transboundary packs) 
[2009/10]

• Italy: 67 minimum numbers
(12 packs + 7 transboundary
packs) [2009/10] 

• Switzerland: 8 [2011], first
reproduction in 2012 

• Austria: 2‐8 [2009‐2011] 
• Slovenia: occasional

dispersers

• TOTAL: 32 packs [2009/10] 
(>160 wolves) 



Wolf (Canis lupus)_Threats

• Low acceptance,
• Selective logging,
• Poaching
• Poor management
structures
• In Italy, political changes in some

regions are threatening to remove
funding and dismantle the
organisation of some highly
successful and well organised
conservation and conflict mitigation
activities. 



Wolf (Canis lupus)_Threats

• Depredation
• Domestic livestock 

(sheep, cattle...



Wolf (Canis lupus)_Threats
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Wolf (Canis lupus)_connectivity

• The genetic continuity with the Italian
Peninsula population has been assessed
at 2.5 individuals per generation, all of 
them moving from the Apennines to the
Alpine population

• In 2005, a young radio‐marked wolf
dispersed more than 1,000 km from Parma 
(in the Italian Peninsula population) to Nice 
(in The French part of the Alpine 
population). 

• Recent genetic evidence from the Austrian 
Alps has confirmed wolves of Italian origin, 
and suggested others of likely
Dinaric‐Balkan and “Eastern European” (no
differentiation on population level possible) 
origin. 

• In 2012 a young radio‐marked wolf
dispersed from the Slovenian/Croatian
border through Austria to the Italian Alps 
near Lago die Garda. 



Herkunft der Wölfe

Italien/Westalpen

Dinarisches Gebirge

Karpaten/Baltikum

Aug

Aug(2x) + Nov

Männchen

Weibchen

Wolfsnachweise 2010
Nachweise durch DNA‐Analysen

Sep

Sep + Nov

Nov

Nov

Sep

Jan

Jun Apr

Jan(2x)

Datenquelle: Landesjagdverbände und Ämter der Landesregierungen; FIWI       DNA-Analyse: Uni Lausanne        Grafik: G.Rauer



Chamois (Rupicapra r. rupicapra) 

• The northern chamois is 
widespread and has a 
large population of over 
440,000 individuals. 

• Although it is declining in 
some parts of its 
European and global 
range, the bulk of the 
population is found in 
the Alps and is relatively 
secure. 



Chamois (Rupicapra sp.) 

http://maps.iucnredlist.org



Chamois (Rupicapra r. rupicapra) 

• Partial sequences of the mitochondrial genome in the chamois show the 
presence of three well differentiated clades, West (mtW), Central (mtC) and 
East (mtE), each with a geographically restricted distribution.

Fig. 1 Present distribution and population sizes of the genus Rupicapra Masini and Lovari, 1988 and T.Perez Molecular 
Phylogenetics and Evolution, 2002.



Chamois (Rupicapra rupicapra cartusiana) 

• The subspecies 
cartusiana is endemic 
to France

• Restricted to a 350 
km2 area of the 
Chartreuse limestone 
massif, centred around 
Grenoble, at the 
western edge of the 
French Alps. T. Pérez et al. Molecular Phylogenetics and 

Evolution, Volume 79, 2014, 375 - 379



Chamois (Rupicapra sp.) 

• Lot of research in this 
species:
• Disease
• Genetics

+ Models
VETPAR-4045; No of Pages 5
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Abstract

Pathological examination of fiveadult chamois(Rupicapra r. rupicapra) found dead in two different regionsfrom theSwissAlps
revealed pale mucous membranes and musculature, swollen spleen and haemoglobinuria. Histologically, haemosiderosis in the
spleen and centrilobular hepatic necrosis were the predominant findings. On blood smears, small (approximately 0.84–1.47 mm),
round to pyriform, peripherally located inclusionswerepresent in theerythrocytes. PCR followed by sequencing of DNA extracted
from blood or spleen of the infected animals revealed 99–100% identity of theamplified part of the18SrRNA genewith GenBank
entries attributed to Babesia divergens/Babesia capreoli. This is the first report of fatal Babesia infections in chamois raising the
question of an emerging disease in this species.
# 2007 Elsevier B.V. All rights reserved.

Keywords: Babesiosis; Babesia divergens; Babesia capreoli; Anaplasma spp.; PCR; Rupicapra r. rupicapra

1. Introduction

Babesiosis is a globally important tick-transmitted
disease relevant to veterinary and public health. It is
caused by intraerythrocytic protozoan parasites of the
genus Babesia, and has been reported in a number of
mammal species including humans. Disease spectrum
ranges from silent infection to haemolytic anaemia,
cardiovascular shock and multiorgan failure (Homer
et al., 2000).

Four Babesia spp. have been described as cause of
naturally acquired fatal babesiosis in wild ruminants in
Europe. Babesia bovis was reported in a chamois
(Rupicapra r. rupicapra) from Switzerland (Bouvier,
1965) and B. ovis in a Spanish ibex (Capra pyrenaica)
(Marco et al., 2000). However, in both cases identifica-
tion of the parasites was merely presumptive as it was
based on morphological characteristics of the intraery-
throcytic inclusions, and supported by an indirect
fluorescent antibody test of unproven specificity in the
ibex case. Babesia capreoli has been described micro-
scopically inacutefatal casesof babesiosisincaptiveand
free-ranging roe deer (Capreolus c. capreolus) from
different countriesof central andnorthernEurope(Enigk
and Friedhoff, 1962; Hinaidy, 1987; Dorrestein et al.,
1996). Babesia divergens, which is the cause of a

www.elsevier.com/locate/vetpar
Veterinary Parasitology xxx (2007) xxx–xxx

* Corresponding author. Tel.: +41 31 631 2400;
fax: +41 31 631 2542.

E-mail address: stefan.hoby@itpa.unibe.ch (S. Hoby).

0304-4017/$ – see front matter # 2007 Elsevier B.V. All rights reserved.
doi:10.1016/j.vetpar.2007.06.035

Pleasecitethisarticle in pressas: Hoby, S. et al., Babesiosis in free-ranging chamois(Rupicapra r. rupicapra) from Switzerland,
Vet. Parasitol. (2007), doi:10.1016/j.vetpar.2007.06.035



Infectious Ceratoconjunctivitis

Photos M.-P. Ryser-Degiorgis



Infectious Ceratoconjunctivitis

Photos M.-P. Ryser-Degiorgis

Selbe M. conjunctivae-Stamm bei 
verschiedenen Tierarten aus dem selben 
Gebiet



Ibex (Capra ibex)

• The Alpine ibex is endemic to 
Europe, where its native 
range is the Alps of France, 
Switzerland, Austria, 
Germany, and northern Italy. 

• It has been introduced to 
Slovenia and Bulgaria. 

• The ibex was driven very 
close to extinction in the early 
19th century, and with the 
exception of the population in 
the Gran Paradiso National 
Park (Italy), all current 
populations originate from re-
introductions or introductions. 



Ibex (Capra ibex)

• Although the range of 
the ibex has increased 
over the last century 
as a result of 
translocations and 
natural colonisation, its 
distribution is still 
rather patchy in the 
Alps. It occurs from 
500 to 3,000 m (Pedrotti and 
Lovari 1999)



Ibex (Capra ibex)

http://maps.iucnredlist.org



Ibex (Capra ibex)

• Although the species is not 
considered threatened at 
present, there is concern 
regarding genetic diversity

• Founder effect and minimum 
viable populations (Shackleton 1997, 
Maudet et al. 2002)

• Genetic variability in ibex 
populations is among the lowest 
reported from microsatellites in 
mammal species

• the Alpi Marittime–Mercantour
population in particular has 
suffered from a severe genetic 
bottleneck associated with its 
reintroduction (Maudet et al. 2002). 

Photo: Pachhai Sarbendra



UNEXPECTED OUTBREAK OF BRUCELLOSIS DUE TO BRUCELLA 
MELITENSIS IN THE ALPINE IBEX IN THE FRENCH ALPS 

• France has been
officially free of bovine 
brucellosis since 2005, 
with no case in 
domestic/wild animals

• In 2012, a human case
and a related bovine 
outbreak due to B. 
melitensis biovar 3 
occurred in the Bargy
massif (Haute-Savoie, 
France). 

Photo C. Pourre



Figure 1. Survey area with current and previous Brucella melitensis bv 3 outbreaks in wild 
ungulates in the Alps.

Mick V, Le Carrou G, Corde Y, Game Y, et al. (2014) Brucella melitensis in France: Persistence in Wildlife and Probable Spillover 
from Alpine Ibex to Domestic Animals. PLoS ONE 9(4): e94168. doi:10.1371/journal.pone.0094168
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0094168



UNEXPECTED OUTBREAK OF BRUCELLOSIS DUE TO BRUCELLA 
MELITENSIS IN THE ALPINE IBEX IN THE FRENCH ALPS 

• An extensive survey
was therefore
implemented in 
wildlife: hunted
chamois (n=114), red
deer (n=56) and roe
deer (n=65), as well as
randomly captured
Alpine ibex (n=77 – a 
protected species in 
France) were tested in 
serology. Photo C. Pourre



Ibex (Capra ibex)_Threats

• Colonies with >60 individuals are 
believed to be viable as long as 
diseases (most importantly mange) 
do not affect them 

• Hybridization can be a threat where 
populations are small and sympatric 
with high densities of domestic 
goats, as is the case in Italy 

• High densities of domestic goats 
and sheep may also have a 
negative impact on the ibex through 
parasite and disease transmission 
and resource competition

• Appropriate habitat for the species 
may be decreasing, as the 
abandonment of traditional 
agriculture means that high-altitude 
alpine meadows are reverting to 
forest through natural succession



Multi-use landscapes



Multi-use landscapes_Pastures



HUMANS

Multi-use landscapes

LIVESTOCKWILDLIFE



Wildlife_Red deer



Wildlife_Red deer

Schöning et al. 2013 PLoS One



Red deer



Bovine TB 

• Since 1999 Austria is 
officially TB free

• Incidence 0.1% of 
national cattle herd

• Testing stopped in the 
mid 90s  



Situation in Austrian Alps

• Since 1998 cases of 
MTBC (M. caprae) 
regularly noted in 
Western Tirol

• Red deer and 
domestic cattle

• Chamois, roe deer, 
fox, 



M. caprae

Photos: Walter Glawischnig



Situation in Austrian Alps

• DVR- Spoligotyping and 
MIRU/VNTR loci typing

• 54 isolates, 

• 48 were of genotype 
<Lechtal> 

• 3 single‐locus variants 
(SLVs) of type <Lechtal>

• Sub-cluster Karwendel



AEROSOL
Nasal
Saliva

Food

Faeces
Urine

Milk



Reservoir

• Spillover
• Spillback

Haydon et al. 2002, Emerging Infectious Diseases, 8, 1468-1473 



Stakeholders

Farmers Hunters



Disease management

� Normally from livestock to 
wildlife

� Anthropogenic Factors

� Management difficult, livestock 
adapted methods not viable

� Countries that have a TB-wildlife 
reservoir have been unable to 
eradicate the disease

� Socio-economic and political 
factors very important 
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eradicate the disease
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Anthropogenic Factors

• Human dominated 
landscapes

• Remnant patches, 
highly fragmented



www.kleblmuehle.de



Anthropogenic factors – intensive game management

• Density increase
• Concentration of 
game at feeding 
points



Intensive game management

• Higher density = 
Higher Prevalence

• More feeding 
stations/sites = Higher 
Prevalence

Hickling 2002



Persistence of MTB

• Carrots, hay, pellets, 
sugar beet, Apple, 
potato, maize  

• +23 / +8 / -18 Celsius
• 7 days all foods - all 
Temp

• 12 weeks at 8 Celsius 
(not carrots?)

• 16 weeks at -18 Celsius



Red deer management

Schöning et al. 2013 PLoS One



Red deer management

Schöning et al. 2013 PLoS One



Disease management

� Normally from livestock to 
wildlife

� Anthropogenic Factors

� Management difficult, livestock 
adapted methods not viable

� Countries that have a TB-wildlife 
reservoir have been unable to 
eradicate the disease

� Socio-economic and political 
factors very important 
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WP4 Meeting  

Österreichischen Arbeitsgruppe Strategie 

“TB in Alpine Wildlife” 

 

 

Zeit: 8.11.2012, 10:30 – 12:00 

Ort: BMG, Büro Dr. Damoser 

Anwesend 

Entschuldigt 

Dr. Johann Damoser (BMG) 

Dr. Christine Reinstaller-Seeber (BMG) 

Dr. Martin Janovsky (LVD Tirol) 

Univ.-Prof. Dr. Friedrich Schmoll (AGES) 

Dr. Monika Gonano (AGES) 

Univ.-Prof. Dr. Chris Walzer (Vetmeduni) 

Dr. Hermann Schobesberger (Vetmeduni), Protokoll 

LVDir. Dr. Josef Kössler (LVD Tirol, vertreten 

durch Dr. Janovsky) 

LVDir. Dr. Norbert Greber (LVD Vbg) 

Univ.-Prof. Dr. Josef Köfer (Vetmeduni) 

 

Protokoll Tagesordnung 1. TO 2. Definition: Ziel der Managementstrategie  für den Wild- und Nutztierbereich 

3. Herausforderungen auf dem
 Weg zum

 Ziel  

4. Gangbare Wege zur Erreichung des Ziels  

5. Etwaige Hindernisse auf dem
 Weg zum

 Ziel  

6. Weitere Vorgehensweise zur endgültigen Finalisierung der Strategie  

Motivation des Meetings 

• 
Domäne BMG: ZOONOSEGEFAHR, Jede TB ist prinzipiell eine Bedrohung der öffentlichen 

Gesundheit.  

• 
Domäne BMLFUW: Freiheit von TB ist VOLKSWIRTSCHAFTLICH enorm

 bedeutend (Export), eine 

Änderung hätte Auswirkungen auf gesamten Tierhandel in Österreich. 

• 
Internationale Domäne: Eine konzertierte, strategische Herangehensweise an das Problem

 

der erhöhten TB-Prävalenz im
 alpinen Rotwild (Tirol, Vbg.) ist notwendig. Eine solche 

GEMEINSAME, LÄNDERÜBERGREIFENDE STRATEGIE ist Bestandteil des EMIDA-Projektes „TB in Alpine 
Wildlife“. 

EMIDA-Project Tuberculosis in Alpine Wildlife 

 

WP 4 BTb Wildlife & Livestock Management Strategy 

Common Strategy  

DRAFT, Hermann Schobesberger 

Aim of this strategy 
To provide orientation and recommend useful procedures to protect livestock from TB spill over from 

wildlife, to reduce TB prevalence among red deer and to ensure an appropriate and quick response 

to cases of spill over into livestock. 

Strategy 

Notwithstanding  

the  legal  provisions  regarding  wildlife  TB  currently  in  force  in  the  countries  and  regions 

participating in EMIDA “TB in Alpine Wildlife” and  

the associated national and international legal obligations for notification of presence of TB,  

this  strategy  strives  to  bring  into  focus  the  common  denominator  among  these  disease  control 

activities in the partner countries, and identifies and recommends the following key ingredients of a 

successful  management  of  TB among Alpine  red deer  and  its  associated  risk of  spill  over  into  the 

regional livestock. 

The individual recommendations are: 

INTENSIFIED SURVEILLANCE IN REGIONS AT RISK  

Such as, ie.  surveillance programs specifically targeted at regional red deer 

      epidemiological risk assessment of summer pasture areas 

      testing of cattle prior to pasturing/returning from pasturing 

VETERINARY INSPECTION OF HUNTED RED DEER CARCASSES 

KEEP LOW/REDUCE RED DEER DENSITY AND OTHER WILD GAME SPECIES SUSCEPTIBLE TO TB IF NECESSARY 

By intensified regular hunting  

By active reduction 

By restriction on artificial feeding 

KEEP THE RISK OF ENCROACHMENT OF LIVESTOCK AT MINIMUM  

Ie. Removal of pasture salt blocks 

TRAINING AND AWARENESS BULDING OF STAKEHOLDERS  

Ie. hunters, farmers, veterinary offices in regions at risk 

REGULAR CROSSREGIONAL AND CROSSBORDER INFORMATION EXCHANGE AND COORDINATED ACTION IF NECESSARY  

EMIDA-Project Tuberculosis in Alpine Wildlife 
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Outlook



Conclusions

• TB and it’s 
management are 
inherently complex –
similarly complex are 
the management 
solutions.

• Simple “quick and dirty” 
solutions are ultimately 
doomed to fail



Conclusions

• Integrate disease into 
landscape planning 
and strategies

• Enhancing ecological 
connectivity can 
potentially enhance 
disease spread



Conclusions

• Low to no risk for the 
Swiss livestock 
population

• March 2013 first BTB 
cases reported from 
Swiss plateau

• Numerous cases from 
Bavaria – restarting test 
program 



Conclusions

• Are we seeing the 
delayed effect from 
ending the periodic TB 
testing program 

• TB appears to be re-
emerging in practically 
all European countries



Conclusion

• Bovine TB is a 
multifactorial, multi-
facetted and long term 
problem which not only 
engenders enormous 
economic costs but also 
massive psychological 
and social costs in the 
involved stakeholders.  



Conclusion

• Solutions must consider 
and integrate all 
concerned stakeholders

• Only a non-emotional 
dialog will lead to long-
term sustainable 
solutions 

• Management measures 
must be firmly 
entrenched in science
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