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Lynx went extinct in most of Central and Western Europe at the end of the 19th century. In 
the 1970s, re-introduction programs started in the Alps and in adjacent mountain ranges of 
Swit-zerland, Slovenia, Italy, Austria and France. In all projects, only very few founder indi-
viduals were released. All came from the same founder population, the Carpathian Mountains 
of Slovakia, and some of them were even closely related (siblings, parent-offspring). The two 
populations in Switzerland - Jura and Alps - are still small and isolated. They consist today of 
not more than 40 - 50 and 60 - 80 reproducing individuals, respectively. From this situation, 
the following questions arise: Do the two populations and other re-introduced populations 
have a reduced genetic variability compared to the Slovakian source population and other 
autochthonous populations in Europe (Scandinavia, Finland, Baltics)? Do the two geographi-
cally separated populations of Switzerland differ genetically? Additionally, in the context of 
future re-introductions of lynx in Europe, the taxonomic status of the species in the various 
populations in Europe is of interest. To address these questions, genetic analyses are per-
formed using microsatellites, which were developed in domestic cats (Menotti-Raymond & 
O’Brien 1995, Menotti-Raymond et al. 1997, Menotti-Raymond et al. 1999), Canada lynx 
(Carmicheal et al. 2000) and Sumatra tigers (Williamson 2002). For preliminary analyses re-
sults of 15 microsatellites and 350 samples from 11 populations were available. Additionally, 
we have analysed samples from Swiss zoos. The allele length was determined with an ABI 
3100 sequencer with ABI Genescan and Genotyper software. Statistical analysis was per-
formed using the programs GENEPOP (Raymond & Rousset 1995) and GENETIX (Belkhir 
et al. 1996-1997). 

 

Genetic variability 

Levels of heterozygosity varied in autochthonous populations between 0.54 (Sweden) and 
0.68 (Latvia; Fig. 1). Striking is the small value for Sweden. The lynx population there expe-
rienced a bottleneck at the end of the 19th and early 20th century that left its genetic tracks 
(Hellborg et al. 2002).  

In the re-introduced populations, we have observed a tendency for smaller values (0.42-0.61). 
The population in the Alps had with 0.42 by far the smallest level of heterozygosity. The alle-
lic diversity in the lynx population in the Jura Mts and in the Alps was smaller than in the 
source population in the Carpathian Mts of Slovakia. For the other re-introduced populations, 
the samples size is still too small for a comparison. 

In addition to the loss of alleles and the reduction of the level of heterozygosity, the re-
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introduced populations in the Jura Mts and in the Alps have experienced a strong genetic drift. 
For example for microsatellite Fca 115, seven alleles went lost, and the frequencies of the re-
maining ones have changed drastically, from almost disappearing to becoming very frequent.  

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

La
tvi

a (
30

)

Esto
nia

 (7
1)

Finl
an

d (
30

)

Norw
ay

 (3
0)

Swed
en

 (3
0)

Carp
ath

ian
 M

ts 
20

Alps
 (8

1)

Ju
ra 

Mts 
(32

)

Vos
ge

s M
ts 

(6)

Dina
ric

 M
ts 

(4)

Bav
a./

Boh
em

. F
ore

st 
(3)

CH Zoo
s (

10
)

H
er
te
ro
zy
go
si
ty

0

1

2

3

4

5

6

A
lle
le
s/
lo
cu
s

Fig. 1. Genetic variability of lynx populations in Europe. The columns present the level of heterozy-
gosity (left y-axis), the symbols the mean number of alleles per locus (right y-axis). Grey columns = 
autochthonous populations, diagonal hatched column = source population (Carpathian Mts of Slova-
kia) for the re-introductions. White columns = re-introduced populations. Horizontal hatched column 
= Swiss zoo population. Number in parentheses refer to the sample size. 
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Genetic differentiation 

The strong genetic drift has lead to a significant difference between the lynx population in 
the Alps and the Jura Mts, and between the two populations and the source population in the 
Carpathian Mts of Slovakia  (Fig. 2). The re-introduced population in the Dinaric Mts 
(Slovenia, Croatia and Bosnia & Herzegovina) also drifted away from the source. The two 
populations in the Vosges Mts and the Bavarian (D)/Bohemian (CZ) forest on the other side 
are less distinct from the source population. They were founded with a larger number of indi-
viduals that were released over several years.  

Lynx from the Nordic populations seem to be clearly distinct from those in the Carpathian 
Mts. To decide if they can be called subspecies as proposed from morphology further analy-
ses are needed. 
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Fig. 2. Principle component analysis based on allele frequencies of 15 microsatellites for lynx popu-
lations in Europe. 
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