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Abstract: Illegal killings are a major threat to wildlife conservation worldwide. Combating

illegal killings and understanding the motives behind them are among the top challenges for the

conservation of controversial species such as large carnivores. In Europe, the Eastern Alps are a
focal area for many active brown bear (Ursus arctos) conservation and restoration projects. The

wider public generally has a positive attitude toward bears and bear restoration, but some

hunters and farmers seem less supportive. The extent this opposition can reach was

demonstrated by the well documented illegal killing of a bear in the three-country triangle of

Slovenia, Italy, and Austria in June 2009. We provide detailed background information and

discuss this case within the context of the lack of a northward expansion of the Dinaric–Pindos

bear population and the failed bear re-introduction in central Austria.
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Illegal killings and legal implications
Illegal killings are a major threat to wildlife con-

servation worldwide (Manel et al. 2002). There is a

large body of literature about poaching for economic

reasons, either to gain benefits (e.g. Milner-Gulland

and Leader-Williams 1992) or to avoid losses (e.g.

Jackson and Wangchuk 2004). The extent and

motives of illegal killings without obvious economic

benefits are much less documented and understood

(Muth and Bowe 1998; Eliason 1999, 2003). In

Europe, illegal killings have been identified as one of

the most important sources of mortality for recov-

ering Eurasian lynx (Lynx lynx; Breitenmoser and

Breitenmoser-Würsten 2008, Breitenmoser et al.

2010), grey wolf (Canis lupus; Marucco et al. 2009),

and brown bear (Ursus arctos; Ciucci and Boitani

2008) populations. It is clear that any large carnivore

population in Europe has to be robust enough to

sustain a certain level of hunting, be it legal or illegal.

Motives of poachers seem to be primarily driven by

hatred toward large carnivores (Caniglia et al. 2010),

perceived threat to self and property (Muth and

Bowe 1998), and resistance to regulations imposed

by a society from which certain groups feel

marginalized (Skogen and Krange 2003, Skogen et

al. 2006, Bell et al. 2007).

Although incidents of illegal killings of large

carnivores in Europe are readily covered by the

media, detailed descriptions of case studies are

largely restricted to grey literature (Ceza et al.

2001, Linnell 2004, Liberg et al. 2008). Furthermore,

few cases of large carnivore poaching make it to

court, and even fewer result in convictions (Caniglia

et al. 2010). Success in uncovering and persecuting

cases of illegal killings are hindered by administra-

tive and legal fragmentation (Ciucci and Boitani

2008), insufficient capacity and training of state

control organs (Anderson 1999), and a romanticised

image in which poaching is regarded as being a

minor or folk crime (Muth 1998, Reiter et al. 2005).

Consequently, there is little experience with detect-

ing, understanding, and combating the illegal killing

of large carnivores, and the problems illegal killings

generate for large carnivore restoration programs in

Europe tend to be underestimated as the result of

occasional exceptions.6petra.kaczensky@fiwi.at
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Brown bears in the Eastern Alps
The Eastern Alps include parts of Austria, Italy,

Switzerland, Germany, Slovenia, and Lichtenstein

(in decreasing order), and are a focal area for brown
bear conservation and restoration projects (Fig. 1).

A remnant bear population survived in the Trentino

region of northern Italy (Roth 1980), and occasional

dispersers from the bear population of Slovenia and

Croatia regularly reached the Alps in the three-

country triangle (3CT) of Slovenia, Italy, and

Austria (Jerina et al. 2003, B. Gutleb et al., 1999,

Recent changes in the distribution of brown bear
(Ursus arctos) in the Southeastern Alps, unpublished

report), but rarely beyond. However, because

Slovenian policy has discouraged the expansion of

its vital bear population into the Slovenian part of

the Alps (Jerina et al. 2003) and dispersal in bears is

heavily sex-biased (Støen et al. 2006, Zedrosser et al.

2007), female bears have been rare in this area

(Jerina and Adamič 2008, Skrbinšek et al. 2008).

In 1972 a single male bear ventured beyond the
3CT and settled in the northern limestone Alps of

central Austria. In 1989 the first reintroduction of

free-ranging brown bears worldwide was initiated in

this area to re-establish a breeding population

(Zedrosser et al. 1999). In 1999, another reintroduc-

tion program was launched in the Italian Alps to

avert bear extinction in Trentino (Groff et al. 2008,

2009, 2010). However, recovery success in the

eastern Alps has been moderate to date. Only the

bear population in Trentino is increasing (Groff et

al. 2010), whereas the population in 3CT is

stagnating (Jerina and Adamič 2008), and the

Austrian reintroduction attempt has failed (Kruck-

enhauser et al. 2009, G. Rauer unpublished data).

Furthermore, in Slovenia high bear damage de-

creased human tolerance in the Alpine region.

Between 1994–2002, bear damage in the Alpine

and sub-Alpine parts of Slovenia accounted for 67%
of all compensation payments for bear damage in the

country, even though fewer than 5% of the country’s

bears were estimated to live there. This led to

increased harvests within the entire country, appar-

ently halting further northwest expansion (Jonozovič

and Adamič 2002, Kryštufek and Griffiths 2003,

Jerina and Adamič 2008).

A 2007 intensive non-invasive mark–recapture

study coupled with conventional methods estimated

the Slovenian population at 400–500 bears, 21 (19–

23 95% CI, approximately 70% males) of which

Fig. 1. Brown bear occurrence in the Eastern Alps, 2009. The black polygon encompasses the 3-country
triangle of Slovenia, Austria’s province of Carinthia, and Italy’s province of Frioul. Population estimates area
based on genetic and conventional monitoring (Skrbinšek et al. 2008, Groff et al. 2009, Kruckenhauser et
al. 2009).
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occupied Western Slovenia (Skrbinšek et al. 2008).

Even though genetic samples in the Slovenian part of

3CT had only been collected opportunistically, 4 out

of 7 bears detected this way in 2008 and 2009 in that

area were already known from either the 2007

systematic sampling effort in Western Slovenia or

the 2004 systematic sampling efforts in northeastern

Italy (S. Filacorda, University of Udine, Italy,

personal communication, 2009). Thus, genetic re-

sults, as well as recent telemetry data (Krofel et al.

2010), suggest that bears in 3CT occur at low

densities and that they roam widely.

Although the failure of the Austrian re-introduc-

tion has been widely attributed ‘‘to a sustained, but

low number, of illegal killings, which had a

significant effect because the original number of

bears was so low that the population was especially

vulnerable to stochastic effects’’ (International

Union for Conservation of Nature and WWF

Workshop, 2009, Summary protocol of workshop:

Towards a strategy for brown bear conservation in

the Austrian Alps, 24 November 2009, Vienna,

Austria), hard evidence of an illegal killing has so

far only been obtained in one case (Krukenhauser et

al. 2009, G. Rauer unpublished data). There is as of

yet no hard evidence of illegal killings of bears in the

Slovenian and Italian Alps.

Although opinion polls of the general public in the

eastern Alps suggest that the wider public have a

positive attitude toward bears and bear restoration

(Kaczensky et al. 2004; Genovesi 2005; Wechselber-

ger and Leizinger 2005; W. Beutelmeyer, Market

Institut Survey 2007–08, Linz, Austria, unpublished

data), hunters or farmers may be less supportive

(Zeiler et al. 1999, Kryštufek and Griffiths 2003).

The extent this opposition can reach was demon-

strated by the well-documented illegal killing of a

bear in 3CT in the summer of 2009.

The case of the bear Rožnik
On 16 April 2009, a bear wandered in the main

city park of Ljubljana, Slovenia’s capital, from the

adjacent forest. The animal, a subadult male of 94 kg,

was immobilized and equipped with a GPS-GSM

(global system for mobile communications)-VHF

radiocollar (GPS PLUS-3 Collar TARIC, 850g;

Vectronic Aerospace GmbH, Berlin, Germany) by

the Slovenian bear emergency team. The collar was

scheduled to attempt a GPS fix every hour and

attempt to send them via text message every 6 hours.

The bear, who was named Rožnik, had not shown

aggressive behavior toward people in the park and

was relocated into prime bear habitat on Snežnik

plateau in the core bear area in southwest Slovenia,

about 50 km from the capture location (Fig. 2).

Age estimation in the field suggested that Rožnik

was 3 years old when captured, thus born in the

winter 2006–07. His genotype matched that of 2 fecal

samples in the database at the Biotechnical Faculty

of the University of Ljubljana: one had been

collected on 9 October 2007 within the area of

permanent bear presence and one collected oppor-

tunistically on 3 April 2009 in the pre-Alps (Fig. 2).

Parentage analysis of Rožnik’s genotype against the

invasive sample database identified a likely father

from the area of permanent bear presence. Thus it

can be assumed that Rožnik originated from the area

southeast of Ljubljana, but had already left the area

of permanent bear presence before venturing into the

capital (Fig. 2).

Rožnik traveled extensively after his release on

Snežnik plateau. Unlike most bears (Kaczensky et al.

2006, K. Jerina et al. unpublished data) Rožnik

frequently moved during the day and was regularly

observed by local people, showing little fear but also

no aggression. Despite his habituated behavior,

Rožnik caused little damage, only destroying 3

beehives and killing one goat (M. Jonozovič,

unpublished data). Rožnik crossed 2 main highways

4 times, and, highlighting the fact that bears have

little concept of national borders, moved to and

from Croatia shortly after his release, before crossing

into Austria on 27 May 2009 (Fig. 2). Notified about

the arrival of a conspicuous bear by the Slovenian

bear monitoring team, the Austrian bear monitoring

team informed the authorities in Carinthia, Southern

Austria, who officially welcomed Rožnik to Austria

in the press (Austria Presse Agentur 2009). During

the following 3 days, he was observed at least 6

times, and the GPS signals showed he moved back

and forth between Austria and Slovenia at least 3

times (Fig. 2). The last text message with GPS fixes

was received at 1705 on 30 May 2009. The last GPS

fixes were all in Austria, as were 2 later visual

observations on the same day, one from 1610 to 1620

and one at 1800 (give or take 30 min). Thereafter, no

text messages or observations were recorded on

either side of the border and a search flight failed to

pick up his VHF signal.

On 11 June 2009 the body of a bear was found by

a villager near the town of Solčava in Slovenia. The
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location was 3 km straight line distance from the

Austrian border and 11.5 km by road from the

closest border crossing at Pavličevo sedlo (Paulitsch-

sattel, Fig. 2). The body was lying in Jurčef creek

and was clearly visible from the edge of the road,

suggesting that whoever dumped the carcass did not

intend to hide the offence. The carcass was skinned

and decapitated, and the distal phalanges with claws

were removed from all paws. A hole in the chest

suggested the impact of a bullet, and post-mortem

cuts through the heels suggested the bear had been

hung for skinning. Judging from the level of decay,

the body likely had been dumped several days

before. A blanket and a plastic garbage bag, both

with adhering bear hair, were found a few meters

from the road in the forest and taken for forensic

analysis by the police. No collar was found. The

autopsy report by the veterinary faculty of the

University of Ljubljana confirmed the observations

made by the investigative team, and genetic analysis

at the Biotechnical Faculty of the University of

Ljubljana confirmed the carcass was Rožnik’s.

Because GSM coverage in the border area is good,

the collar was probably destroyed within 6 hours

after the reception of the last text message at 1705 on

May 30; the next message download was scheduled

for 23:05. Because the bear was seen at 1800 (within

30 min) on that day, we conclude it was shot after

1730. Since the use of artificial light for hunting is

strictly prohibited in most of Europe, including in

Slovenia and Austria, the killer is also unlikely to

have been able to aim after civil dusk, which on May

30 was at 2125 and certainly not after nautical dusk

which was at 2216. Thus Rožnik was likely killed

between 1730 and 2130 and had a maximum of

4 hours to move after his last observation. Given his

previous movement patterns, it is unlikely that he

covered more than 4–6 km during those final hours

Fig. 2. Map and chronology of events around bear Rožnik: F – Legally shot presumed father of Rožnik, 26 Mar
2007; 1 – Scat found, 9 Oct 2007; 2 – Scat found, 3 Apr 2009; 3 – Rožnik captured in city park in Ljubljana, 16
Apr 2009; 4 – Rožnik translocated to bear core area, 16 Apr 2009; 5 – Last GPS fix; 6 – Body found, 11 Jun 2009.
Dotted line represents GPS tracking between 16 Apr and 30 May 2009. Countries on map are Slovenia (SLO),
Italy (I), Austria (A), Croatia (HR), Hungary (H), Bosnia and Herzegovina (BIH).
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of his life (Table 1). This suggests he was shot on any

of several small hunting units on the Austrian side of

the border.

Given the cross-border whereabouts of Rožnik,

police investigations were immediately launched in

Slovenia and the Austrian province of Carinthia.

The media also picked up the case, and politicians,

non-govermental organizations (NGO), area resi-

dents, and hunters in both countries openly con-

demned the illegal killing. Because circumstances

suggest that the bear was killed in Austria and

dumped in Slovenia, the Austrian NGO Vier Pfoten,

the Carinthian Hunters Association, and the Car-

inthian Nature Conservation Administration togeth-

er offered a reward of 10,000 euros for information

that would result in the identification of the culprit.

Police investigations were not completed before

July 2010, but resulted in a charge against a

suspected local hunter. Based on the evidence that

led to the charge, the Carinthian Hunters Associa-

tion expelled the suspect for life. The court case was

opened on 7 October 2010, but adjourned to include

further witnesses and inspect the relevant locations.

Discussion
There is little evidence that Rožnik was killed

primarily for economic reasons. Although he be-

haved rather conspicuously, he caused little damage

to livestock or property (M. Jonozovič unpublished

data). Purely economic reasons seem to be of

generally minor importance for the illegal killing of

large carnivores in Europe. There is no evidence of

large carnivore trophies or body parts entering a

wildlife market, and most European countries

prevent or mediate economic consequences of bear

damage through well-established prevention schemes

(Linnell et al. 1996) and damage compensation

mechanisms (Fourli 1999). Several countries also

allow a legal harvest, and yet illegal killings of large

carnivores are still widespread (Andren et al. 2006,

Liberg et al. 2008). Experiences from other parts of

the world further support that compensation

schemes (Naughton-Treves et al. 2003) or the

possibility of hunting large carnivores (Treves

2009) does not automatically result in positive

attitudes.

Apart from livestock depredation (Kaczensky

1999), conflicts over hunting seem to be the second

most important conflict with large carnivores in

Europe (Andren et al. 2006, Bisi et al. 2007,

Luikkonen et al. 2009, Breitenmoser et al. 2010).

Whereas there is a large toolkit of potential

mitigation measures to combat livestock depredation

(Linnell et al. 1996), predation on wild ungulates is a

biological necessity that cannot be mitigated. Fur-

thermore, there is no legal ownership of wild

animals, as they are either state property or

unowned, which makes compensation claims legally

impossible. Even though hunters only become the

legal owners of game animals after they have killed

them, they can feel they also own the living animals,

especially in the small scale territorial hunting system

(Revierjagdsystem, Bubenik 1989) which prevails in

Austria, Germany, and eastern Switzerland (also see

Internet platform MALME). In these regions the

perception of ownership is further enhanced by a

tradition of caring for the game through intensive

feeding and selective removal of weak animals.

Wolves, lynx, and bears challenge the hunters’

exclusive claim on game and game management.

Hunters in Austria complain that, compared with

human hunters, large carnivores kill too many game

animals, have differing selection criteria (e.g. kill

trophy males), do not adhere to the moral norms set

out by the hunters (e.g. spare pregnant females or

young), scare the game, make the game less

predictable, and expose the hunter to the risk of

Table 1. Probability estimates for distances covered during a 6 hour, 4 hour, and 2 hour interval following the
last SMS message received at 1700.

Probability estimates

Maximum distance traveled in a given timea

1700–2300 (n = 83) 1900–2300 (n = 98) 2100–2300 (n = 93)

0.50 2,842 2,081 732

0.75 4,794 3,805 2,109

0.90 6,613 5,631 3,043

1.00 13,685 9,673 5,014

aTo increase the sample size and make the estimates less sensitive to circadian differences, values for each time interval were derived

for the exact interval and the interval plus and minus 1 hours (e.g. for interval 1700–2300, the distances between locations recorded

at 15–21, 16–22, and 17–23 were used).
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being attacked (G. Rauer, unpublished data). The

presence of top predators also seems to challenge the

self-concept of hunters and the justification of

hunting in general (Breitenmoser et al. 2010).

Although bears in southern latitudes rarely prey on

wild ungulates, they are attracted to bait- and

feeding sites for deer and wild boar (Sus scrofa;

Große et al. 2003). In the northern limestone Alps of

Austria, the destruction of ungulate feeding sites by

bears to access ungulate feed has been a common

source of conflict (Zedrosser et al. 1999). The

presence of a bear at bait or feeding sites also

reduces the opportunity a hunter has to see or shoot

wild ungulates, and exposes the hunter to the risk of

a close encounter. Furthermore, bears might find

and claim a shot animal before the hunter is able to

find or retrieve the carcass (G. Rauer and M. Krofel,

personal observation).

Because very few cases of illegal large carnivore

killings are discovered and even fewer are resolved,

little qualitative and quantitative data on the motives

of poachers actually shooting large carnivores are

available. Exposing large carnivore carcasses or

parts of carcasses (e.g. severed paws or heads) in

public occasionally occurs (Ceza et al. 2001, Brei-

tenmoser and Breitenmoser-Würsten 2008) and

suggests an element of defiance against authorities.

The conspicuous dumping of Rožnik’s carcass points

to a similar motive, possibly coupled with an attempt

to lay a false track. There are possibly also strong

neutralization mechanisms in place (Eliason 2003),

which may help poachers feel justified in killing large

carnivores. Our speculation is that the poacher who

killed Rožnik may have felt justified by the lack of

fear the bear showed toward people (e.g. ‘‘if I had

not killed the bear, sooner or later it would have

harmed somebody’’ or ‘‘the animal behaved very

abnormally and thus needed to be removed’’). Thus

the perceived motive of the poacher might well have

fallen into the protection of self and property

typology defined by Muth and Bowe (1998). The

removal of body parts that have trophy value

indicates an additional motive of the killing.

A study of opposition to protected areas in

Germany suggests that there are ‘‘powerful emo-

tional and cultural drivers that divide nature

conservationists and local land users and residents

into two camps, maintained by stereotyping and

group bonding’’ (Stoll-Kleemann 2001:369). Likely,

similar mechanisms also hold true for the opposition

toward large carnivores, which often seems to reflect

an underlying urban–rural conflict (Breitenmoser

1998). Consequently, hunters often close ranks

around any of their members who commit illegal

acts, not because they agree with the action, but

rather because they feel accused as a group. To

openly discuss the issue of illegal killing of wildlife

requires tact and trust. Hunters need to be assured

that the aim is not to condemn hunters or hunting,

but rather to cooperate to combat illegal actions that

are harmful both for nature conservation and public

perception of hunters and hunting. In this respect,

the case of Rožnik was encouraging because both

nature conservation and hunting organizations

immediately condemned the illegal killing and even

offered a reward for information that would result in

the identification of the culprit. The Carinthian

Hunters Association went even further and expelled

the suspect for life from their organization, a step

that had never been taken for any hunting offence.

Although illegal killing of large carnivores is

widespread, it is certainly not as widespread as other

forms of illegal hunting (out of season, over the bag

limit, without valid licence, and others; Bell et al.

2007). Large carnivores range over large areas and,

as Rožnik showed, regularly cross regional and

international borders, exposing themselves to a large

number of land users. In Austria, hunting districts

are particularly small, and the home range of a single

bear may intersect .100 hunting units, increasing

the chances of a bear encountering the occasional

hunter willing to illegally pull the trigger. Illegal

killings of large carnivores by just a few hunters can

have serious consequences for conservation and need

to be exposed for the criminal acts they are. In small

or re-colonizing populations, the loss of a single

individual may dramatically slow (e.g. wolf or lynx

recovery in the Alps; Marucco et al. 2009), stall (e.g.

the brown bear population in the Abruzzo region,

central Italy, Ciucci and Boitani 2008; the Cantab-

rian Mountains, northwestern Spain, Naves et al.

2003), or even prevent population re-establishment

(Krukenhauser et al. 2009).

Illegal killings by nature are difficult to detect and

measure (Gavin et al. 2010). The case of Rožnik

shows how much monitoring effort is needed to

document even a single illegal killing, especially in a

cross-border population. Consequently the absence

of hard evidence is a poor guarantee that illegal

killings do not occur. Without telemetry and the

genetic reference database, no link toward a possible

Austrian involvement would have been possible.
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The outcome of the court case likely will also have

far-reaching consequences for brown bear recovery

in the Eastern Alps. Slovenia’s present management

policy of maintaining the country’s bear population

at a constant level has been the subject of heavy

criticism, in particular by Austrian nature conserva-

tion NGOs. Managing large carnivores on a

population level and maintaining connectivity is also

a key recommendation of the recently developed

Guidelines for population level management plans for

large carnivores in Europe (Linnell et al. 2007).

However, if the illegal killing of the bear Rožnik

cannot be resolved or is treated as a minor offence,

Slovenian authorities and managers will have an

even harder time getting broader public consensus

for allowing bear expansion into the Alps. The

Rožnik incident fuelled the ongoing public and

political debate which strongly questions why

Slovenia — which is already home to 400–500 bears

within the continuous Dinaric–Pindos population —

should shoulder the burden of bear recovery in an

area with high conflict potential, particularly when

the illegal killing of bears in neighbouring Austria

goes without consequences. The ongoing court case

and the reaction of the Carinthian Hunters Associ-

ation is an encouraging sign that the authorities take

bear recovery seriously. Fully resolving the case will

help discourage further illegal removals of bears in

the Eastern Alps (Keane et al. 2008).

Management recommendations
To facilitate access to the scarce information on

illegal killings of large carnivores, it is desirable to

document each case in detail and compile all cases in

a common database. This database could be made

accessible through the website of the Large Carni-

vore Initiative for Europe (LCIE, a specialist group

within the Species Survival Commission of the

World Conservation Union).

To raise awareness about the magnitude and effect

of illegal killings of large carnivores in Europe, it

should be clearly stipulated as a criminal act, rather

than a trivial or civil offence. This could be done by

compiling and widely communicating the setbacks

and costs caused by the illegal killing of large

carnivores on the regional, national, and European

level.

To understand the motives behind the apparently

prevailing negative attitudes of some hunters and

farmers toward brown bears in the Eastern Alps —

well beyond the purely economic context — we

recommend initiating a study focused on the social,

economic, and political issues surrounding large

carnivore conservation in this area.

To help understand the apparently stagnant bear

situation and the scarcity of long-distance dispersers

in the 3-country triangle of Slovenia–Italy–Austria

and to provide possible forensic evidence, we

recommend collaring additional bears with GPS–

GSM collars and establishing a permanent genetic

monitoring system that can be incorporated into the

existing reference databases in Slovenia, Italy, and

Austria.
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Ein Großraubtier in der Kulturlandschaft. Salm Verlag,

Wohlen/Bern, Switzerland. (In German.)

———, A. RYSER, A. MOLINARI-JOBIN, F. ZIMMERMANN,

H. HALLER, P. MOLINARI, AND C. BREITENMOSER-
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v Sloveniji, končno poročilo. Biotechnical Faculty,

University of Ljubljana, Slovenia, http://www.arso.

gov.si/narava/%C5%BEivalske%20vrste/ogro%C5%
BEene%20in%20zavarovane/Medvedi07-08.Koncno.

Genetika.V.1.1.ENOSTRANSKO.pdf, accessed 5 May

2010. (In Slovenian.)

STOEN, O.G., A. ZEDROSSER, S. SAEBO, AND J.E. SWENSON.

2006. Inversely density-dependent natal dispersal

in brown bears Ursus arctos. Oecologia 148:356–

364.

STOLL-KLEEMANN, S. 2001. Barriers to nature conservation

in Germany: A model explaining opposition to

ILLEGAL KILLINGS IN THE EASTERN ALPS NKaczensky et al. 45

Ursus 22(1):37–46 (2011)



protected areas. Journal of Environmental Psychology

21:369–385.

TREVES, A. 2009. Hunting for large carnivore conservation.

Journal of Applied Ecology 46:1350–1356.

WECHSELBERGER, M., AND D. LEIZINGER. 2005. Die

Akzeptanz von Bär, Wolf und Luchs in Österreich.
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