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ABSTRACT - In this paper we analyse signs of lynx presence and their distribution to evaluate the sta- 
tus of lynx in Slovenia. From 1995-1999, a total of 499 signs of lynx presence were reported that al- 
lowed us  to distinguish between 4 different regions: ( I )  The southern part of the country comprising the 
area south-east of the Ljubljana-Trst highway (Kocevska, Notranjska) where lynx were re-introduced 
and the lynx number is still the highest. (2) The western part of the country with the Julian Alps, where 
lynx have started to immigrate in  the mid 1980s. (3) The Karavanke and KamniSko-Savinjske Alps in  
the north of the country, as well as some other isolated areas where only a very low number of lynx si- 
gns of presence were collected. (4) The fourth region comprises the north-east of Slovenia where lynx  
is still absent. Based on the available data, we estimated the number of lynx in southern Slovenia between 
30 to 40 individuals, while in  the west of the Jesenice-Ljubljana-Trst highway we estimated that around 
10 individuals are present. The area of lynx occurrence has not increased during the past five years, on 
the contrary, the fact that the annual hunting quota has not been reached since 1992 - even though the 
quotas were set considerably lower than previously - indicates that the number of lynx has decreased, 
The Slovenian lynx  population was always considered the most vital Alpine occurrence, as i t  has shown 
rapid expansion into neighbouring Croatia, Italy and Austria. However, during the past years a slight re- 
gression in  lynx numbers was observed, in  contrast to the brown bear and wolf. 
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INTRODUCTION 

In this paper, we analyse lynx signs of pres- 
ence and their distribution in Slovenia for the 
period from 1995- 1999. At  the turn of the 
1 gth/20th century, the lynx was exterminated 
in most of Europe, as well as on the territory 
of present-day Slovenia. The species had sur- 
vived only in the Carpathian Mountains and 
in some lesser developed parts of eastern and 
northern Europe. Kos (1 928) mentioned that 
the last lynx was captured in Slovenia in 1908. 
The change in people's attitude towards Eu- 
rope's largest cat led to the re-introduction of 
lynx from 1970 to 1980 into some European 
countries. In 1973, 6 lynx were also re-intro- 
duced to Slovenia, after which they quickly 
spread over southern Slovenia and into neigh- 
bouring Croatia (Cop and Frkovic, 1998). Re- 

search on the success of re-introduction and 
the expansion of the range of the newly es- 
tablished population was carried out by the 
Institute of Forestry and Wood in Ljubljana. 
Today, the re-introduction of lynx in Slove- 
nia is seen as one of the most successful in 
Europe. The chronological course of the re- 
introduction is described in the re-introduc- 
tion project's expert report (Cop, 1994). 
In 1978, five years after the re-introduction, 
the ministries in charge issued the first per- 
mission for the hunting of 5 lynx. Each ani- 
mal shot underwent an obligatory examina- 
tion at the Veterinary Faculty in Ljubljana. 
Until the end of 1999, 132 lynx have been 
legally killed, run over, or found dead. If we  
include Croatia this number adds up to near- 
ly 300. From 1994-1 995, a radiotelemetry pro- 
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Table 1 - Number of data for each quality category for the southern and western sub-populations, di- 
vided by the Ljubljana-Trst highway (see methods for the categorisation of the data). 

Quality of data South West total 

Q1 6 
Q2 230 
Q3 61 
TOTAL 291 

1 
I1 

124 
202 

I 
301 
I85 
499 

ject was carried out to assess the home range 
size and social organisation in southern Slove- 
nia. This project also opened up new areas of 
inquiry, particularly that of feeding habits (Hu- 
ber et al.,  1995). In this report we included 
only the data from wild ungulates found by 
radio-telemetry, as these data were included 
into the official statistics of the monitoring in  
this area. The first review of the Slovenian- 
Croatian lynx population in the frame of the 
SCALP project was carried out by Cop and 
Frkovic (1998) up to mid 1995. This second 
status report now investigates the further de- 
velopment of this population in the Sloven- 
ian range for the 1995-99 period. 

METHODS 

For Slovenia, we considered not only the 
Alpine occurrence as in the other status re- 
ports of this volume, but the whole country, 
because the lynx occurrence in southern Slove- 
nia is very important for the expansion of lynx 
into the Alps. However, to improve the data 
interpretation and comparison with the other 
status reports we defined (1) the lynx occur- 
rence west ofthe Jesenice-Ljubljana-Trst high- 
way as western sub-population and ( 2 )  the 
lynx occurrence south-east of Ljubljana-Trst 
highway as southern sub-population (Fig. 1 ). 
At the last meeting of the SCALP group (Stu- 
tus and Conservation of the Alpine Ljnx Pop- 
idation), a common method was agreed on 
for the interpretation ofthe collected signs of 
lynx presence that will allow a comparison of 
data from different countries. All signs ofpres- 
ence are divided into three categories based 
on their reliability and verifiability. The first 
category (quality 1) represents all undisput- 

ed facts indicating lynx presence, i.e. animals 
found dead or captured. The second group 
(quality 2 )  classifies all the data concerning 
the presence of lynx that have been verified 
by lynx experts. These data include damage 
to livestock, tracks, scats, casualties to game 
caused by lynx, as well as other signs ofpres- 
ence that have been verified. The third group 
(quality 3) classifies all other collected data 
that have not been verified by lynx experts. 
In Slovenia, only data on animals shot or found 
dead were collected consistently for the en- 
tire country. The hunting organisations (Lovs- 
ka Zveza Slovenije) reported for all other signs 
(tracks, scats, etc.) of lynx presence by local- 
ity. Therefore, these data had to be adapted to 
the SCALP recommendations by assigning 
co-ordinates. Since this was not possible for 
all the data, a fourth category of data was rep- 
resented with a map that shows the region 
where the data were found with a polygon. 
However, this fourth category generally in- 
cluded only a small number (10-15% of all 
collected data) of different signs of lynx pres- 
ence that have not been verified by lynx ex- 
perts (quality 3). 
To evaluate the trend of lynx population in 
Slovenia, different data sources had to be 
used: (1) Since the re-introduction in 1973, 
all lynx mortalities were collected from all 
over Slovenia. (2) Since 1976, the official 
statistics contain data on any wild ungulates 
killed by large carnivores which are found 
by chance (definition from hunting law 1976) 
per hunting district. (3) Since 1986 for the 
GL Medved Kocevje (Wildlife Reserve 
“Medved” Kocevje) and since 1991 for the 
GL Jelen Sneznik (Wildlife Reserve “Jelen” 
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Sneznik) all signs of lynx presence were col- 
lected in a system of quadrants. The size of 
the squares was 1 xl km. To show the trend, 
we established an equalised value by aver- 
aging three consecutive years. The total size 
of both regions is 73.000 ha. (4) Since 1996, 
a monitoring system was organised for an 
area of 220.000 ha in  the north-west of Slove- 
nia by collecting and assigning co-ordinates 
to all signs of lynx presence. (5) For Ko- 
cevska, Notranjska and Primorska, the areas 
where lynx are permanently present, the col- 
lection of all signs of lynx presence has on- 
ly  been established by the Forestry Associa- 
tion in 1998. This monitoring system relies 
on a large number of district foresters. All 
signs of lynx presence were collected by the 
existing network of forestry departments, each 
covering an average area of 3000 ha. This da- 
ta has a precision of less than 1 km2. The es- 
timation of the number of lynx present in all 
Slovenia was based on these monitoring sys- 
tems. 

Figure 1 - A map of Slovenia with several important locations mentioned in the report. 

LEGAL STATUS 

In Slovenia, lynx are protected year-round and 
are on the list of rare and endangered animal 
species. However, the ministries in charge can 
issue a permission for a quota of lynx to be 
hunted based on the estimated lynx popula- 
tion. The hunting is spatially divided by re- 
gion and is also limited in  time to the hunt- 
ing season that lasts from October/November 
to 28th February. The quota is issued for each 
year separately. On the basis of the available 
data, the ministries in charge did not issue the 
above-mentioned permission in the years 1997, 
1999, and 2000. 

RESULTS 

For the period 1995-1999, we were able to 
assign a total of499 lynx signs of presence to 
the three SCALPquality categories (Table 1). 
A little less than two-thirds of the data (62%) 
comply with the second level of data quality, 
37% comply with the third level of data qual- 
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Figure 2 - Distribution of known lynx mortality in Slovenia from 1995-1999 (quality level 1 data). Co- 
ordinates were not available for 6 known dead lynx. 

ity, and 1% of the data comply with the first 
level of quality. It is necessary to emphasise 
that these were not all the data on lynx signs 
that were collected from the period from 1995- 
1999, as the majority of the data on losses of 
wildlife due to lynx are missing, as well as al- 
most all the locations of the damages to do- 
mestic animals. These data were classified in 
a fourth category. 
The number and distribution of the data that 
have been assigned co-ordinates, together with 
the remaining information of quality 4 data, 
adequately defined the regions where lynx 
were present from 1995-1999 (Figs. 2-5) .  Dur- 
ing this pentad, the lynx were continuously 
present in southern Slovenia in the Kocevs- 
ka and Notranjska, both of which directly bor- 
der Gorski Kotar in Croatia. A large number 
of lynx signs have also been reported in west- 
ern Slovenia, from Trnovski Gozd (Trnovo 
Forest) to the Julian Alps and the Krim region 
(south ofljubljana). There are a small num- 

ber of lynx signs reported each year from the 
remaining regions, such as Primorska, the 
Karavanke and Kamnis'ko-Savinjske Alps, 
which lead us to suppose that there were on- 
ly single individuals that regularly inhabit this 
region. The lynx is not present in the whole 
eastern and north-eastern regions of Slove- 
nia. It is also interesting that since 1994 there 
have been very few lynx signs in the Kocevski 
Rog region where the lynx was first re-intro- 
duced. 
The evaluation of the current status of the lynx 
population was based on ( 1 )  data from the 
monitoring of large carnivores in GL Medved 
Kocevje (Fig. 6) and GL Jelen Sneznik (Fig. 
7), (2) data on monitoring from north-west 
Slovenia, (3) data of lynx killed or found dead 
(Table 2), and (4) data on the payment for 
damages by lynx in Slovenia (Table 3). In GL 
Medved Kocevje, 20 to 80 different signs of 
the presence of lynx have been recorded each 
year over an area of 43,000 ha. From the graph 
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Table 2 - Approved quota, actual number killed, and verified number of lynx found dead for the peri- 
od from 1990- 1999. 

year Quota issued Killed Found dead total 

199019 1 7 9 4 13 
I99 I I92 8 8 1 9 
1992193 8 7 0 7 
1993194 8 1 2 3 
1994195 8 5 2 7 
TOTAL FOR 1990- 1994 31 30 9 39 

1995196 5 4 
1996197 5 3 
1997198 0 0 
1998199 5 0 
1999100 0 0 
TOTAL FOR 1995- 1999 15 7 

1 5 
1 4 
2 2 
1 1 
1 1 
6 13 

in Figure 6 it is clear that the number of lynx 
signs from 1990 to 1996 decreased, but slight- 
ly  increased during the past few years. In GL 
Jelen Sneznik, 20 to 40 different signs of lynx 
presence have been recorded each year over 
an area of 30,000 ha. From the graph in Fig- 
ure 7 it is clear that the number of lynx signs 
fluctuated from 1991 to 1999, although a fit- 
ted curve shows a continuous slightly posi- 
tive growth. The lynx was permanently pre- 
sent in both regions. A spatial analysis of the 
data showed a slight shift in the central range 
of the lynx towards the west compared to pre- 
vious years (Stanisa, 1996). Based on the avail- 
able data, we estimated the number of lynx in 
Slovenia to be between 40 to 50 individuals. 
South-east of the highway, the population con- 
sisted of 30-40 individuals, while in the west 
of the Jesenice-Ljubljana-Trst highway (see 
definition in Methods) we estimated that 
around 10 individuals were present. 
In the period from 1990-1994, the ministry 
issued 5 quotas approving the hunting of a to- 
tal o f3  1 lynx (Table 2). Consequently, 30 lynx 
were legally shot. Additionally, 9 lynx were 
found dead or run over. In the period from 
1995- 1999, the ministry issued 3 quotas (in 
1995, 1996 and 1998) approving the hunting 
of a total of 15 lynx. But only 7 lynx were 

legally killed and 6 were found dead or run 
over. The ministry did not issue any quota ap- 
proving the killing of lynx during the 
2000/2001 hunting season. Since 1992 the 
lynx quota has never been reached. Since 1997 
no lynx has been legally shot in Slovenia, al- 
though 3 were found run over (2 near the 
Ljubljana-Trst highway and 1 in KoEevje) and 
another lynx was found dead (in KoEevje). 
In the whole of Slovenia for the period from 
1995-1999 a total of 71 cases of damage to 
livestock by lynx have been recorded (Table 
3). Damages amounting to 11,154,000 SIT 
(around 51.400 €) were paid from 1995-1 999. 
It was surprising that in the region of the 
KoEevsko, where the lynx have been re-in- 
troduced, only around 300,000 SIT (around 
1.400 €) were paid for damages by lynx for 
1995- 1999. Over this 5-year period, damages 
caused by lynx in Slovenia represented a rel- 
atively small percentage of the costs paid for 
damages caused by wolves and bears. 

DISCUSSION AND CONCLUSION 

In Slovenia, the only data that was consis- 
tently collected since the re-introduction in 
1973 were the lynx mortalities. The monitor- 
ing system established in the Kocevska, No- 
tranjska and Tolmin, where all signs of lynx 
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Table 3 - Number of damage cases on livestock and compensation paid for 1995-1999. 

Year N.  of cases SIT € 

1995 
1996 
1997 
I998 
1999 
TOTALFOR 1995-1999 

25 1.250.000 5.750 
2 93.000 400 
8 3 10.000 1.450 

21 7.770.000 35.800 
15 1.73 1.000 8.000 
71 11 .1  54.000 5 1.4003 

Figure 3 - Distribution of the lynx signs of presence in Slovenia from 1995-1 999 (quality level 2 data). 

presence are collected and reported by co-or- 
dinates, proved to be very efficient. Howev- 
er, to improve the monitoring in areas where 
lynx do not occur permanently, the district 
foresters, who are in charge of data valida- 
tion, should be trained regularly in  distin- 
guishing signs of presence of all large carni- 
vores, Besides, this monitoring system should 
be expanded to the north and north-east of the 
country, where lynx have been absent up to 
now, and all data should be geo-referenced in 

order to be able to compare data from Slove- 
nia with other countries. The existing moni- 
toring systems for collecting the signs of lynx 
presence needs to be updated, particularly 
with regard to interaction with the geograph- 
ical information system and computer sup- 
port, since the majority of the systems for col- 
lecting the data were established before the 
geographical information system was set up. 
The number and distribution of the signs of 
lynx presence in Slovenia allowed us to dis- 
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Figure 4 - Distribution of the lynx signs of presence in Slovenia from 1995- 1999 (quality level 3 data). 

tinguish between 4 different regions (Fig. 5 ) :  
( 1 )  The southern part of the country com- 
prising the area south-east of the freeway 
Ljubljana-Trst (Kocevska, Notranjska) where 
lynx were re-introduced and the lynx number 
is still the highest. (2) The western part of the 
country with the Julian Alps, where lynx have 
started to immigrate in  the mid 1980s (Cop 
and Frkovic, 1998). (3) The Karavanke and 
Kamnigko-Savinjske Alps in the north of the 
country, as well as some other isolated areas 
where only a very low number of lynx signs 
of presence were collected. (4) The fourth re- 
gion comprises the north-east of Slovenia 
where lynx is still absent. 
The area of lynx occurrence has not increased 
during the past five years, on the contrary, the 
fact that the hunting quota has not been filled 
since 1992 even though the quotas were set 
considerably lower than previously and ef- 
forts were constant may indicate that the num- 
ber of lynx has decreased. Besides, west of 
the freeway Ljubljana-Trst only 1 lynx mor- 

tality was reported for the 1995- 1999 period, 
whereas 4 lynx mortalities were reported for 
1994 only (Cop and Frkovic, 1998). The on- 
ly  area where the monitoring data allowed to 
assess the population trend was in GL Medved 
Kocevje and GL Jelen Sneznik. In Kocevje, 
the lynx number fluctuated reaching the low- 
est number in 1995, whereas in Sneznik the 
number increased very slightly during the past 
10 years. 
The only potential habitat barrier that sepa- 
rates the western from the southern lynx oc- 
currence is the Ljubljana-Trst highway. But 
since brown bears regularly cross this high- 
way (Kaczensky, 2000), we assume that lynx 
do the same. North and west of this highway 
there exists no major habitat barrier that hin- 
ders the dispersal of lynx from Slovenia into 
Italy and Austria. The dispersal of lynx into 
these two countries, and therefore the natur- 
al re-colonisation of the Alps, depends very 
much on the management decisions in the bor- 
der areas. The data available is not sufficient 
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Figure 5 - Distribution of the lynx in Slovenia 1995-1999 (data for quality levels 1-3 and other data). 

to evaluate the magnitude of lynx dispersal 
into the Alps. Only a radio-telemetry study 
would reveal further insight in the dispersal 
capacity of lynx from southern Slovenia into 
the Alps. 
Comparing the data collected from 1995-99 
with the data of the previous pentad, it is pos- 
sible to conclude that the main body of the 
lynx population of Slovenia has shifted some- 
what to the west. Possible reasons for this are 
lower numbers of roe deer, increased wolf 
numbers in Kocevsko in the past few years, 
illnesses and genetic difficulties due to the 
founder effect in the population, and illegal 
killings. The close link between the lynx in 
Slovenia and conditions in  the neighbouring 
Republic of Croatia shows just how impera- 
tive it is that, in the future, there be balanced 
co-operation between the two countries for 
the effective safety and management of the 
lynx in this part of Europe. 
At the lSt SCALP Symposium in 1995, the 
Slovenian lynx population was considered the 

most vital Alpine occurrence, as it has shown 
quick expansion into neighbouring Croatia, 
Italy and Austria (Cop and Frkovic, 1998). 
Up to now, southern Slovenia has always act- 
ed as a source population. However, during 
the past years a slight regression in lynx num- 
bers was observed, in contrast to the brown 
bear and wolf. 
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POVZETEK 

Tekst obravnava znake prisotnosti risa in nje- 
govo razgirjenost v Sloveniji. V letih 1995- 
1999 j e  bilo zbranih in analiziranih skupaj 
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Figure 6 - Lynx data 1990- 1999 in GL Medved 
Kocevje. 

Lynx data 1991-1999 in GL Jelen Sneznik 

Figure 7 - Lynx data 1991-1999 i n  GL Jelen 
Sneznik. 

499 znakov risove prisotnosti na osnovi ka- 
terih je mogoEe loziti 4 razliEna obmoEja: (1) 
Juini del driave, ki obsega obmoEje jugov- 
zhodno od avtoceste Ljubljana-Trst (KoEevs- 
ka, Notranjska), kjer je ris bil ponovno nasel- 
jen in kjer je ris stalno prisoten. (2) Zahodni 
del driave z Julijskimi Alpami, kamor se j e  
ris priEel seliti PO letu 1980. (3) Karavanke 
i n  KamniSko-Savinjske Alpe na severu 
driave, kakor tudi ostala bolj ali manj izoli- 
rana obmoEja z zelo majhnim Stevilom evi- 
dentiranih znakov prisotnosti risa. (4) 
Severovzhodni del Slovenije, kjer ris n i  pris- 
oten. Na osnovi zbranih podatkov ocenjuje- 
mo, da v juinem delu Slovenije iivi 30-40 

osebkov, zahodno od avtoceste Jesenice- 
Ljubljana-Trst pa Se dodatnih 10 osebkov 
(skupaj za Slovenijo 40-50 osebkov). Velikost 
obmoija, v katerem se ris pojavlja, se v zad- 
njih petih letih ni zmanjSala. Nasprotno pa 
vsakoletno Stevilo za odstrel dovoljenega 
Stevila risov ni bilo doseieno i e  od leta 1992 
- Eeprav j e  to Stevilo v primerjavi s pretek- 
limi leti obEutno manjSe - kar nakazuje, da 
se jeStevilEnost risov v zadnjih petih letih 
zmanj8ala. Populacija risov v Sloveniji se j e  
vedno smatrala za najvitalnejSo v alpskem 
prostoru, kar j e  nakazovala tudi zelo nagla 
Siritev risov na HrvaSko ter proti Italiji in 
Avstriji. Kljub temu pa je v zadnjih nekaj letih 
opaziti rahlo nazadovanje populacije risov, v 
nasprotju z rjavim medvedom in volkom. 
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