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Abstract
An oscillation of a small isolated population of the lesser horseshoe bat was observed during the last fifty
years in the Bohemian Forest and its foothills (= Šumava Mts.). The population of that species has a relict 
character. We collected all available data on the distribution and population trends. The occurrence of the 
species was described at 54 localities in 12 mapping quadrats. The area of its distribution is limited to a belt 
of the foothills. The majority of findings are from 600 to 800 m a.s.l. The small limestone localities in lower
altitudes represent a primary core areas of the distribution. Secondarily, the lesser horseshoe bat uses the 
artificial underground spaces, mainly remains of old mines and cellars. The most numerous winter roosts
are found in old galleries. Certain smaller shelters are used temporarily during spring and autumn season. 
There is a continuous population increase during last ca. 10 years, documented by a long-term monitoring 
of winter roosts as well as a summer colony.
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INTRODUCTION

Since the 1950s and 1960s the dramatic decline of the lesser horseshoe bat populations is 
described from many areas of Europe, especially the western and northern, partly central 
part of the area of distribution (e.g. STEBBINGS 1988, OHLENDORF 1997, SCHOfiELD 1999, ROER 
& SCHOBER 2001). It became nearly to extinction in Benelux, Poland, it is rare also in France 
and Germany (OHLENDORF 1997), where the population is fragmented. There is no clear 
cause of the decline, a complex of negative factors was summarized by BONTADINA (2002).

The similar situation is in the Czech Republic. Recently, there are only island populations 
remaining from more continuous distribution in the past. The species absent in the intensive 
agricultural areas, bigger population numbers are in the eastern part of the country (ANDĚRA 
& HANÁK 2005). It is not clear, if the subpopulations communicate within the metapopulati-
on. More likely there are isolated relict populations. The islands of occurrence are connected 
with the presence of natural underground spaces (limestone and limestone-karstic areas). 
The strong decline in the population in the Bohemian Forest region was documented during 
the 1970s and 1980s (ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994). Then, the increa-
se of the population has been registered since the second half of the 1990s, more in the eas-
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tern part of the Czech Republic (Moravia and Silesia – e.g., GAISLER 1997, ANDĚRA & HANÁK 
2005, HORÁČEK et al. 2005). The trend of a slight increase has been also observed in the 
Bohemian Forest and its foothills in the last decade.

MATERIAL AND METHODS

The study area is situated at the south-western border of the Czech Republic with Germany 
(Bavaria) and Austria. It covers the Czech side of the Bohemian Forest, and it is represented 
by the whole geographic unit the Bohemian Forest (= Šumava Mts.) and the Bohemian Forest 
foothills (= Šumavské Předhůří piedmont) (DEMEK & STŘÍDA 1971).

The collecting of data about the occurrence, distribution and changes of the population 
numbers of the lesser horseshoe bat were made during winter census within a long-term 
monitoring of the valuable hibernacula. The whole area is covered together by 50 mapping 
quadrats (central European mapping grid system) similarly used in the previous publications 
(e.g., ANDĚRA & ČERVENÝ 1994) summarising the distribution of mammals in the Bohemian 
Forest and its foothills. The most important sites were checked more times during the winter 
season to register seasonal dynamics and changes of bat community. Also the smaller shel-
ters were checked to find out the use by bats especially during the late summer and autumn.
During the summer season, the known maternity and summer colonies were checked as well 
as netting was conducted at the entrances of the caves and galleries and old mines.

Long-term monitoring data are saved in the database and available for next analysis. The 
analyses of the population trends from model localities were made using the program Stati-
stica (StatSoft).

Fig. 1. The distribution of the lesser horseshoe bat in the Bohemian Forest (all data). Explanations: square 
– winter roosts, asterisk – summer findings and colonies
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Fig. 2. The distribution of the lesser horseshoe bat in the Bohemian Forest in 1955–2005. Explanations: 
square – winter roosts, asterisk – summer findings and colonies

RESULTS

The paper summarizes results of all research and monitoring activities from the area under 
study. For a complete overview, a survey of all available data is presented, including those 
published in partial papers, as well as in complete faunistic publications. The only known 
information about the occurrence of the lesser horseshoe bat in the region during the first
half of the 20th century was published in BAŤA (1933) – the locality of Křemže, mapping 
quadrat 7051. Altogether 406 records of occurrence or recaptures have been collected since 
the 1950s, when the systematic research on the bat fauna had started. All recent and unpub-
lished data till 2005 are the main part of the present paper. The data until 2008 were used for 
the long-term population trends in the model localities (Kristýna and Bedřich galleries, Ži-
hobce castle). 

Areal distribution
The occurrence of the species since the 1950s was described at 54 localities in 12 mapping 
quadrats (Figs. 1, 2). In total, 220 records were from winter seasons (33 localities), 76 re-
cords were made at summer colonies (16 localities). During the whole period, 24 netting 
efforts were conducted at 5 localities. High number of observations (in total 86) is from the 
period of autumn migrations (in total 25 localities). 

The list of localities and data
The list of data (see below) is structured as follows: mapping quadrat, citation (if exists), all 
primary data (date, number of individuals, f – female, m – male).
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6645: Klenová, cellar of a new castle (ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994), 8 Aug 1972, 
1 ex.; Loreta, gallery (ČERVENÝ & HANÁK 1977, ČERVENÝ 1982, ANDĚRA & ČERVENÝ 1994, BUFKA et al 1999, 
DVOŘÁK et al. 2001c), 8 Aug 1972, netting 2 m, 9 Aug 1972, netting 2 ex., 29 Sep 1972, netting 1 sad f, 
16 Nov 1972, 1 m, 9 Dec 1972 2 m, 1 f, 29 Dec 1972, 2 ex., 13 Jan 1973, 1 ex., 15 Feb 1973, 2 m, 24 Mar 
1973, 1 ex., 14 Apr 1973, 1 ex., 10 Aug 1973, netting 1 m, 23 Aug 1973, 1 ex., 20 Feb 1974, 1 ex., 9 May 1974, 
netting 2 m, 9 May 1974, 1 dead ex., 2 Sep 1974, netting, 1 sad f, 6 Aug 1977, netting, 1 m, 4 Oct 1980, 
netting, 1 sad f, 31 Dec 1980, 1 ex., 6 Dec 1981, 1 ex., 31 Dec 1981, 1 ex., 24 Jan 1982, 1 ex., 22 Jan 1983, 
1 ex., 19 Aug 1990, netting 1 m, 18 Aug 1996, netting 2 m, 19 Aug 1996, netting 1 m.
6647: Nalžovské Hory, attic of the castle (KRÁTKÁ & KRÁTKÝ 1973, ANDĚRA & ČERVENÝ 1994), 6 Jul 1971, 
colony 5 ex. 
6648: Prácheň, gallery (DVOŘÁK et al. 2001c), 27 Nov 1996, 1 ex., 10 Jan 1997, 1 ex., 21 Mar 1997, 1 ex., 
8 Aug 1997, netting, 1 m 1 f.
6746: Velhartice, attic of the church (KRÁTKÁ & KRÁTKÝ 1973, ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVE-
NÝ 1994) 19 Sep 1970, 1; ex.; Velhartice, attic of the castle (KRÁTKÁ & KRÁTKÝ 1973, ČERVENÝ & HANÁK 
1977, ANDĚRA & ČERVENÝ 1994) 12 Aug 1972, 1 ex.; Velhartice, gallery, (ČERVENÝ & HANÁK 1977, ANDĚRA 
& ČERVENÝ 1994) 5 Nov 1977, 1 ex.; Horní Staňkov, attic of a castle (ČERVENÝ & HANÁK 1977, ANDĚRA & 
ČERVENÝ 1994), 30 Apr 1972, colony 3 ex., 10 Aug 1973, colony 5 ex., 2 juv.; Kojšice, attic of the castle 
(KRÁTKÁ & KRÁTKÝ 1973, ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994), 30 Apr 1972, colony 6 ex., 
13 Jul 1972, colony 36 ex., including juv., 25 Jul 1973, colony 29 ex., 8 juv., 26 Apr 1974, colony 25 ex., 
5 juv., 10 Jul 1976, colony 13 ex., 3 juv., 11 Jun 1978, colony 6 ex., 30 Jun 1979, colony 10 ex., 14 Jul 1979, 
colony 8 ex., 2 Jun 1986, colony 6 ex., 2 juv.; Volšovy, attic of the castle (ANDĚRA & ČERVENÝ 1994, DVOŘÁK 
et al. 2001c), 10 Jul 1976, 1 ex., 14 Jun 1980, 1 ex., 27 Jun 1980, 2 ex., 12 Jul 1980, 1 ex., 28 Jun 1981, 1 ex., 
19 Jun 1982, 1 ex., 30 Jun 1985, 1 ex., 3 Jun 1995, 1 ex.
6747: Rabí, cellars of the castle (GAISLER & HANÁK 1972, HŮRKA 1973, ANDĚRA & ČERVENÝ 1994, DVOŘÁK 
et al. 2001c), 5 Jun 1956, 1 ex., 24 Jan 1963, 2 m, 26 Nov 1968, 2 f; Čepice, gallery (ANDĚRA & ČERVENÝ 
1994), 22 Nov 1981, 1 ex., 27 Nov 1996, 1 ex., 28 Dec 1996, 1 ex., 10 Jan 1997, 1 ex., 21 Mar 1997, 1 ex., 
21 Nov 1997, 1 ex., 28 Dec 1997, 1 ex., 29 Jan 1998, 1 ex., 10 Feb 1998, 1 ex., 24 Mar 1998, 1 ex., 24 May 
1998, 1 ex., 26 Oct 2000, 1 ex., 2 Nov 2001, 1 ex., 5 Dec 2001, 1 ex., 18 Jan 2002, 1 ex., 17 Feb 2002, 2 ex., 
16 Oct 2002, 1 ex., 7 Nov 2002, 2 ex., 30 Oct 2003, 4 ex., 17 Mar 2004, 1 ex., 21 Oct 2004, 2 ex.; Dobršín, 
crevices in the rocks (ANDĚRA & ČERVENÝ 1994), 5 Dec 1981, 5 ex.; Žihobce, attic of the castle (ANDĚRA & 
ČERVENÝ 1994, DVOŘÁK et al. 2001c), 23 Jun 1983, 1 ex., 1 Aug 1986, colony 3 ex., 14 Jul 1994, 1 ex., 18 Jul 
1995, colony 5 ex., 1 juv., 11 Jul 1996, colony 4 ex., 1 juv., 26 Jun 1998, colony 9 ex., 21 Jun 1999, 1 ex., 
20 Jun 2000, colony 9 ex., 26 Jun 2002, colony 19 ex., 28 Jun 2003, colony 20 ex., 9 Jun 2004, colony 16 ex., 
16 Jun 2005, colony 45 ex., 15 Jun 2006, colony 45 ex., 21 Jun 2007, colony 40 ex., 20 Jun 2008, colony 
60 ex.
6748: Mačice, attic of the castle (ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994), 20 Jul 1971, colony 
10 ex., 26 Apr 1974, colony 7 ex.; Kněží Hora hill, gallery (ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 
1994), 17 Nov 1975, 17 ex., 10 Jan 2002, 1 ex., 15 Nov 2002, 1 ex.
6846: Palvínov, attic of the building (KRÁTKÁ & KRÁTKÝ 1973, ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVE-
NÝ 1994, DVOŘÁK et al. 2001b), 17 Jun 1970, colony 5 ex., 6 Jul 1970, colony 12 ex., 29 Jun 1972, colony 
13 ex., 3 juv., 23 Jun 1974, colony 7 ex., 2 juv., 2 Jul 1978, colony 5 ex., 19 Jul 1985, colony 8 ex., 2 Aug 
1986, colony 8 ex., 2 juv., 5 Jul 1992, 1 ex., 30 Jun 1998, 1 ex., 19 Jul 2001, 1 ex.; Kundratice, attic of the 
castle (KRÁTKÁ & KRÁTKÝ 1973, ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994, DVOŘÁK et al. 2001b), 
13 Aug 1971, colony 15 ex., 26 Jun 1974, colony 12 ex., 2 juv., 8 Jul 1978, colony 4 ex., 19 Jul 1985, colony 
8 ex., 2 juv., 2 Aug 1986, 2 ex.; Kundratice, cellar at the castle (DVOŘÁK & al. 2001b), 10 Dec 1998, 1 ex., 
26 Dec 1998, 3 ex.; Hartmanice, cellar of the school building (ČERVENÝ & HANÁK 1977), 18 Oct 1974, 1 sad 
m; Peklo, cave (ČERVENÝ & HANÁK 1977, ANDĚRA & ČERVENÝ 1994), 19 Oct 1974, 2 ex., 12 Nov 1974, 2 ex., 
15 Mar 1995, 1 ex., 24 Mar 1995, 1 ex., 21 Oct 1998, 1 ex., 13 Jan 2000, 1 ex., 10 Jan 2002, 1 ex., 15 Nov 
2002, 2 ex.
6847: Amálino Údolí valley (GAISLER & HANÁK 1972, HANÁK & GAISLER 1972, HŮRKA 1973, ČERVENÝ & 
HANÁK 1977, ANDĚRA & ČERVENÝ 1994, DVOŘÁK et al. 2001a); 4 galleries, 11 Jun 1955, 5 ex., 18 Mar 1956, 
5 ex., 25 Mar 1958, 10 ex., 30 Mar 1958, 23 ex., 13 Apr 1958, 2 ex., 21 Nov 1959, 2 ex., 11 Feb 1960, 3 ex., 
24 Jan 1963, 11 ex.; gallery I, 28 Jan 1962, 4 m, 3 f, 24 Jan 1963, 8 m, 2 f, 15 Mar 1964, 1 f, 1 Dec 1965, 
1 m; gallery II, 1 Dec 1965, 1 m, 1 f, 21 Mar 1967, 1 m, 25 Mar 1970, 1 m, 28 Mar 1970, 1 dead m, 15 Oct 
1998, 2 ex., 1 Oct 1999, 1 ex., 6 Oct 2001, 1 ex., 11 Feb 2002, 2 ex., 7 Mar 2003, 1; gallery V, 2 Apr 1969, 
2 m, 10 Nov 1970, 1 m , 23 Feb 1971, 2 m; gallery Myší Díra, 25 Mar 1970, 1 f, 1 m, 28 Mar 1970, 1 f, 1 m, 
29 Dec 1970, 2 ex., 10 Jan 1987, 1 ex., 17 Jan 1988, 1 ex., 10 Nov 1989, 1 ex., 5 Mar 1993, 1 ex., 3 Aug 1993, 
netting 1 m, 22 Feb 1995, 2 ex., 11 Mar 1995, 3 ex., 16 Mar 1995, 3 ex., 22 Sep 1995, 2 ex., 5 Nov 1995, 1 ex., 
22 Dec 1995, 1 ex., 28 Dec 1995, 1 ex., 26 Mar 1996, 1 ex., 18 Dec 1996, 1 ex., 20 Nov 1996, 1 ex., 18 Apr 
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1997, 2 ex., 29 Oct 1997, 2 ex., 27 Nov 1997, 1 ex., 25 Jan 1998, 1 ex., 17 Nov 1998, 1 ex., 17 Dec 1998, 1 ex., 
23 Jan 1999, 1 ex., 7 Feb 1999, 1 ex., 16 Sep 1999, 1 ex., 15 Oct 1999, 1 ex., 15 Nov 1999, 2 ex., 14 Dec 1999, 
1 ex., 27 Oct 2000, 2 ex., 22 Dec 2000, 2 ex., 3 Jan 2001, 2 ex., 19 Jan 2001, 1 ex., 16 Feb 2001, 1 ex., 16 Mar 
2001, 3 ex., 6 Oct 2001, 1 ex., 9 Nov 2001, 1 ex., 11 Jan 2002, 2 ex., 11 Feb 2002, 2 ex., 13 Mar 2002, 2 ex., 
6 Nov 2002, 5, 7 Mar 2003, 1 ex., 31 Oct 2003, 2 ex., 22 Dec 2003, 2 ex., 27 Feb 2004, 2 ex., 12 Jan 2005, 
2 ex., 23 Feb 2005, 2 ex.; gallery Veřejné Záchodky, 25 Mar 1970, 1 m, 28 Mar 1970, 1 m, 29 Dec 1970, 
1 ex., 24 Feb 1971, 2 m, 23 Nov 1995, 1 ex., 10 May 1996, 1 ex., 17 May 1996, 1 ex., 23 May 1996, 1 ex., 
20 Nov 1996, 1 ex., 18 Apr 1997, 2 ex., 13 Sep 1997, 1 ex., 26 Sep 1997, 1 ex., 25 May 1998, 1 ex., 16 Sep 
1998, 1 ex., 15 Oct 1998, 1 ex., 27 Oct 2000, 1 ex., 6 Oct 2001, 1 ex., 9 Nov 2001, 1 ex., 13 Mar 2002, 1 ex., 
31 Oct 2003, 3 ex.; gallery VIII, 13 Jan 1971, 1m, 1f, 29 Nov 1971, 1 m; gallery A, 23 May 1996, 1 ex., 
20  Nov 1996, 1 ex., 29 Oct 1997, 1 ex., 15 Oct 1998, 1 ex., 16 Sep 1999, 2 ex., 15 Oct 1999, 1 ex., 15 Sep 
2000, 1 ex., 27 Oct 2000, 2 ex., 6 Oct 2001, 1 ex., 9 Nov 2001, 3 ex., 30 Aug 2002, 3 ex., 31 Oct 2003, 3 ex.; 
gallery Barbastelí, 20 Nov 1996, 1 ex., 18 Dec 1996, 1 ex., 17 Dec 1998, 1 ex., 17 Nov 1999, 2 ex., 19 Feb 
2002, 1 ex.; gallery Barbastelí II, 22 Feb 1995, 1 ex., 20 Nov 1996, 1 ex., 17 Nov 1998, 2 ex., 17 Nov 1999, 
1 ex., 23 Nov 2000, 1 ex.; gallery Bedřich, 20 Nov 1996, 8 ex., 18 Dec 1996, 7 ex., 23 Jan 19976, 3 ex., 2 
Apr 1997, 2 ex., 17 Apr 1997, 1 ex., 26 Sep 1997, 3 ex., 19 Dec 1997, 3 ex., 29 Jan 1998, 3 ex., 16 Feb 1998, 
2 ex., 25 Mar 1998, 3 ex., 25 May 1998, 1 ex., 16 Sep 1998, 4 ex., 19 Nov 1998, 3 ex., 23 Dec 1998, 2 ex., 1 
Dec 1999, 9 ex., 22 Dec 1999, 9 ex., 14 Jan 2000, 8 ex., 23 Nov 2000, 20 ex., 21 Dec 2000, 20 ex., 15 Feb 
2001, 15 ex., 16 Mar 2001, 13 ex., 26 Apr 2001, 3 ex., 3 Oct 2001, 6 ex., 9 Nov 2001, 21 ex., 6 Dec 2001, 20 
ex., 4 Jan 2002, 18 ex., 28 Feb 2002, 10 ex. 6 Nov 2002, 14 ex., 22 Nov 2002, 19 ex., 18 Feb 2003, 11 ex., 25 
Mar 2003, 11 ex., 31 Oct 2003, 27 ex. 28 Nov 2003, 31 ex., 23 Dec 2003, 22 ex., 19 Feb 2004, 13 ex., 13 Jan 
2005, 20 ex., 25 Feb 2005, 21 ex., 13 Jan 2006, 24 ex., 2 Mar 2006, 18 ex., 16 Jan 2007, 16 ex., 24 Mar 2007, 
10 ex., 22 Jan 2008, 14 ex.; gallery Kristýna, 20 Nov 1996, 1 ex., 23 Jan 1997, 1 ex., 27 Feb 1997, 1 ex., 23 
Apr 1997, 1 ex., 19 Dec 1997, 1 ex., 29 Jan 1998, 2 ex., 18 Feb 1998, 3 ex., 25 Mar 1998, 4 ex., 19 Nov 1998, 
2 ex., 23 Dec 1998, 3 ex., 21 Jan 1999, 4 ex., 26 Feb 1999, 2 ex., 1 Dec 1999, 3 ex., 29 Dec 1999, 5 ex., 31 Jan 
2000, 6 ex., 21 Dec 2000, 4 ex., 18 Jan 2001, 4 ex., 15 Feb 2001, 5 ex., 15 Mar 2001, 5 ex., 4 Jan 2002, 6 ex., 
28 Feb 2002, 8 ex., 22 Nov 2002, 6 ex., 18 Feb 2003, 11 ex., 28 Nov 2003, 8 ex., 23 Dec 2003, 14 ex., 19 Feb 
2004, 20 ex., 13 Jan 2005, 15 ex., 25 Feb 2005, 19 ex., 13 Jan 2006, 21 ex., 2 Mar 2006, 29 ex., 16 Jan 2007, 
26 ex., 24 Mar 2007, 30 ex., 22 Jan 2008, 30 ex.; gallery Sněmovní, 15 Oct 1998, 1 ex., 17 Nov 1998, 1 ex., 
29 Sep 2001, netting, 1 m; gallery Štolička, 15 Sep 2000, 1 ex.; Ždánov, gallery (DVOŘÁK et al. 2001c), 26 
Dec 2000, 1 ex.; Tuškov, historical military bunker, 20 Sep 2001, 1 ex.; Strašín, attic of the church (KRÁT-
KÁ & KRÁTKÝ, 1973, ČERVENÝ & HANÁK 1977), 5 Sep 1970, 2 ex., 3 Jun 1971, colony 15 ex., 25 Jul 1973, 
colony 10 ex., 19 Jun 1974, colony 10 ex., 19 Jul 1985, colony 4 ex.; Strašín, cave (HŮRKA 1973, ČERVENÝ & 
HANÁK 1997, ANDĚRA & ČERVENÝ 1994, DVOŘÁK et al. 2001c), 16 Feb 1973, 2 ex., 14 Dec 1975, 1 ex., 10 Apr 
1977, 2 ex., 6 Aug 1978, netting 5 m, 5 f, 26 Aug 1978, netting 2 m, 1 f, 18 Sep 1978, netting 1 m, 7 Sep 1979, 
netting, 1 f, 30 Aug 1980, netting, 1 m, 1 f, 10 Nov 1981, 2 ex., 8 Feb 1986, 1 ex., 26 Feb 1989, 2 ex., 28 Dec 
1990, 2 ex., 1 Feb 1992, 1 ex., 15 Feb 1992, 1 ex., 19 Jul 1993, netting 1 m, 1 f, 8 Aug 1993, 1 ex. by detector, 
25 Jul 1994, 2 ex., 19 Aug 1994, netting 2 ex., 26 Aug 1994, netting 1 m, 22 Oct 1994, 2 ex., 31 Dec 1994, 2 
ex., 15 Mar 1995, 1 ex., 27 Sep 1995, 2 ex., 14 Mar 1996, 1 ex., 23 Aug 1996, netting, 1 m, 2 f, 4 Nov 1996, 
1 ex., 27 Aug 1997, netting 1 m, 27 Dec 1997, 2 ex., 15 Dec 2003, 1 ex.; Strašín, attic of buildings, 25 Jul 
1992, 2 ex.; Podlesí, attic of a barn (KRÁTKÁ & KRÁTKÝ, 1973), 21 Jul 1971, 1 ex.; Kašperské Hory, cellar 
of the house No. 184, 10 Nov 1995, 1 ex., 25 Mar 1996, 1 ex., 1 Apr 1996, 1 ex., 9 Apr 1996, 1 ex., 21 May 
1996, 1 ex., 3 Sep 1996, 1 ex., 13 Sep 1996, 1 ex., 27 Sep 1996, 1 ex., 17 Oct 1996, 1 ex., 7 Nov 1996, 1 ex., 
11 Mar 1997, 1 ex., 14 Apr 1997, 1 ex.; Kašperské Hory, attic of the church at a graveyard, 6 Jun 1996, 1 
ex.; Kašperské Hory, cellar of the town hall, 26 Nov 2002, 2 ex., 2 Dec 2003, 1 ex., 14 Jan 2005, 3 ex.; 
Kašperské Hory, cellar of the house No. 210, 21 Oct 2003, 1 ex., 23 Aug 2004, 1 ex.; Grosswiesel, histo-
rical military bunker, 13 Oct 1999, 1 ex.; Nezdice, Fík cave, 3 Feb 2002, 1 ex., 12 Nov 2002, 12 ex., 22 Nov 
2002, 8 ex., 25 Mar 2003, 1 ex., 28 Nov 2003, 22 ex., 3 Jan 2004, 13 ex., 26 Feb 2004, 13 ex., 28 Nov 2004, 
21 ex., 4 Jan 2005, 6 ex.
6848: Čestice, attic of the small castle (ČERVENÝ & HANÁK 1977, KRÁTKÁ & KRÁTKÝ 1985, ANDĚRA & ČER-
VENÝ 1994), 18 Jun 1974, colony 20 ex., 5 May 1977, 3 ex., 25 Jun 1986, colony 7 ex.
6849: Lčovice, attic of the small castle (ČERVENÝ & HANÁK 1977, KRÁTKÁ & KRÁTKÝ 1985, ANDĚRA & ČER-
VENÝ 1994), 1974, colony 3 ex., 11 Jun 1975, 1 ex.; Malenice, Jiříčkova Sluj cave (ANDĚRA & ČERVENÝ 1994), 
31 Jan 1976, 1 ex., 26 Apr 1986, netting 1 m; Malenice, cave at the hill Betaň (ANDĚRA & ČERVENÝ 1994, 
DVOŘÁK et al. 2001c), 6 Dec 1996, 2 ex., 29 Dec 2000, 2 ex.
7151: Český Krumlov, 3 galleries (GAISLER & HANÁK 1972, HANÁK & GAISLER 1972, ANDĚRA & ČERVENÝ 
1994), 24 Mar 1958, 1 ex.
7250: Černá v Pošumaví, Svatý Josef gallery (GAISLER & HANÁK 1972, HANÁK & GAISLER 1972, ANDĚRA & 
ČERVENÝ 1994), 24 Mar 1958, 1 ex. 
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Winter roosts
The lesser horseshoe bat uses different types of shelters for hibernating in the area under 
study, primarily, the natural underground spaces in the limestone areas in the Šumava foo-
thills. The occurrence during winter season was registered in all known limestone caves and 
cavities (7 localities – Loreta, Peklo cave, Nezdice – Fík cave, Strašínská cave, Dobršín, 
Malenice – Jiříčkova cave, Malenice – cave at Betaň). Those primary localities together with 
their surroundings represent probably a core area of distribution of the relatively isolated and 
relict population in the Bohemian Forest. The numbers of hibernating bats are relatively low, 
usually only few individuals, highest abundance was found out at the locality Nezdice – Fík 
cave (maximally 22 individuals). Secondarily, the lesser horseshoe bat hibernates in other 
underground spaces, especially in the remains of the old mines. The main area of the occur-
rence of this type of shelters is situated in surroundings of the Kašperské Hory town, where 
a big number of old gold mines persist from the middle age. The occurrence was registered 
in many mines in the area and the numbers are the highest observed in the region (e.g., gal-
leries Kristýna and Bedřich, maximum 47 individuals). The cellars of buildings are another 
type of shelter, used temporarily in the lower numbers by bats for hibernation. Many winter 
shelters, especially smaller ones are used as a temporal shelters by bats during spring and 
autumn migrations. From those parts of season the occurrence is registered also at the loca-
lities, where the bats are absent during winter (many small mines, crevices, cellars, small 
historical military bunkers).

Summer roosts
The summer colonies are known only from the attics of certain, usually bigger, buildings. 
The maximal registered numbers were 20–60 (e.g., locality Kojšice – 29, Žihobce – 60). 
Usually, there are mixed colonies of females and males.
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Fig. 4. The temperature in the systém of the Kristýna-Bedřich gallery during the winter season (K1 – Kristý-
na gallery 100 m from the entrance, K2 – 200 m, K3 – 400 m, B – Bedřich gallery 18 m from the entrance, 
Rhip – the temperature in surroundings of hibernating lesser horseshoe bats).

Altitudinal distribution
The occurrence of the lesser horseshoe bat was registered in the altitudes from 430 m a.s.l. 
(locality Kněží Hora hill) to 970 m a.s.l. (locality Ždánov). The summer distribution is 
known mainly from lower altitudes up to 700 m, the findings from the highest places are
from the autumn and winter season. The majority of localities are situated between 600 and 
800 m a.s.l. (Fig. 3). It is not clear, if the altitudinal distribution found is caused by bat requi-
rements or the supply of suitable shelters in certain areas.

The current population trend
The long-term changes of numbers of hibernating bats were studied in the area of the Amá-
lino Údolí valley. The old gold mine system of  Kristýna–Bedřich was used as a model loca-
lity. There is the system of two galleries (Kristýna and Bedřich) situated above at the slope 
and connected by a shaft. The total lenght of corridors is ca. 600 m. The connecting shaft is 
situated at 210 m of the lower gallery (Kristýna). The temperatures in the system range from 
7°C to 9°C, with 80–100% relative humidity during the winter season. The coldest part is 
the bottom entrance corridor (the front part of the gallery Kristýna), where the temperatures 
fluctuate more and reflects partly the outside temperatures and humidity changes. Within the
first 50 m, the gallery can freeze through during the extreme winter conditions. Starting
from 200 m, the microclimate is stable with a minimal fluctuations (Fig. 4). In typical winter
conditions, the wind circulates from the warmest back part of the Kristýna gallery through 
the shaft up and then flocks out from the entrance of the gallery Bedřich. The bats spend the 
winter at the places with temperature range of 7.1–9.4°C, on average 8.2°C (Fig. 4). There 
was a tendency to aggregation of individuals in a short sector of the upper part (Bedřich) 
during the beginning of a winter season (November) and to a bigger dispersion to the whole 
mine system during the winter course. This gallery is the biggest known hibernaculum of 
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the species in the area under study. The locality was monitored regularly since 1996. The 
statistically significant increase of numbers was registered during last 13 years (r = 0.967, p
< 0.05, n = 31) (Fig. 5).

The biggest recently known summer colony is in a loft of a small castle at the locality 
Žihobce. The animals are concentrated in lower parts and the corner of the loft. The conti-
nuous increase of numbers was registered in comparison with the status in the 1980s (Fig. 6). 
This trend is highly statistically significant (r = 0.767, p < 0.001 , n = 16).

Banding, movements, age
The banding of the lesser horseshoe bat was made in the beginning of the systematic re-
search in the 1950s to 1970s only. Some results were already published by HŮRKA (1973) and 
ČERVENÝ & HANÁK (1977). No banding was made in this sensitive species during the present 
regular monitoring and netting efforts. Recently, we have one finding of banded animal, as
an adult female ringed on the 20 July 1971 in the summer colony in the locality of Mačice, 
found again during hibernation (cave at the locality Betaň), 29 Dec 2000. The distance 
between the localities is 17.6 km, the minimal age of the individual is 29 years, 7 months (see 
also GAISLER et al. 2003).

DISCUSSION

The core area of the population of the lesser horseshoe bat in the Bohemian Forest Region is 
located in the limestone area in the foothills of the mountain range. The other recent nearest 
populations are in the middle Bohemia (the Czech Karst and the Sedlčansko areas; 100 and 
80 km, respectively) (NOVÁ et al. 2001). The other populations exist in Bavaria (ZAHN & 
WEINER 2004), the nearest in the vicinity of towns Straubing and Regensburg (ca. 100 km). 
Longer distances are to the populations in the Alps region as well as to those in Austria 
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Fig. 5. The long-term changes of the numbers of the lesser horseshoe bat in the Kristýna–Bedřich gallery at 
the locality Amálino Údolí valley.
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Fig. 6. The long-term changes of numbers of the lesser horseshoe bat in summer colony at the localitiy 
Žihobce in the period 1994–2008.

(SPITZENBERGER 2001). The population in the Bohemian Forest is isolated and has a relict 
character. The distribution is limited to a relatively narrow belt along the mountain ridge, 
exclusively in the foothills. The occurrence of the lesser horseshoe bat was not confirmed
during last period in some historical localities in the southeastern part of the area. The inte-
resting isolated finding of one hibernating individual is from the South Bohemia during the
winter 2005–2006, the source of its occurrence is unclear (LUČAN 2006). Similarly, new 
finding of one hibernating animal exists from the Bavarian side of the mountains near the 
town of Zwiesel from the winter 2008–2009 (MORGENROTH, unpubl.). There are no new data 
from the neighbouring areas to the north (BUFKA et al. 2001), but recently, there is a lack of 
survey activities there. 

The altitudinal distribution is comparable with the other populations in the Czech Repub-
lic, with a certain shift to higher elevations in comparison to some areas (e.g., ŘEHÁK 2006). 
In Bavaria, the findings are mainly from 400 to 600 m a.s.l., maximum 930 m a.s.l. in sum-
mer (HOLZHAIDER 1998) and 1252 m a.s.l. from the winter. The data are from relatively high 
positions (max. 1450 m a.s.l.) in the Austrian and Swiss Alps (STUTZ 1989, SPITZENBERGER 
2001). 

The presence of limestone in a combination with a highly structured mosaic landscape is 
typical for the study area. There is only extensive land use and no industrial or larger urban 
areas. This corresponds well with the data from the other parts of the distribution of the 
species. Usually the typical habitat is described as a highly forested, natural, highly structu-
red landscape in connection with suitable food habitats and presence of shelters (ROER & 
SCHOBER 2001). The survival of the relict populations depends on certain extensive nature- 
friendly agricultural and forest mangement (e.g., RICHARZ 1989). The intensity of landscape 
management  influences the distribution of the lesser horseshoe bat also in other European
countries (Thuringia, Austria, Switzerland, England – see SCHOfiELD 1996, SPITZENBERGER 
1997, STUTZ & HAFFNER 1984). The forest cover, which varies from ca. 40% to 80%, seems 
to be very important for the species distribution in the Bohemian Forest. The importance of 
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this factor recently described by REITER (2002, 2004) in Austria, with a positive relationship  
hasbeenbetween the forest cover and the numbers in summer colonies. The summer colonies 
exclusively fixed to the buildings are typical for the whole Central European part of the dis-
tribution, monitored colony in the loft of a castle in Žihobce with the numbers of adults more 
than 50 is one of the biggest known within the Central Europe, where the colonies mostly 
consist of 15–30 individuals (rarely 100 or more, ROER & SCHOBER 2001). The individual 
findings during spring, summer, and mainly from the period of autumn migrations from
small shelters, frequently of artificial or technical character (galleries, cellars, bunkers), is a
typical phenomenon for the species in the region and is known from the older data and for 
other areas (HŮRKA 1973, ZAHN & WEINER 2004). The biggest winter roosts are found main-
ly in secondary underground spaces (galleries) in the Bohemian Forest and its foothills, al-
though caves are probably the primary shelters in the natural limestone. Generally, there is 
a higher percentage of natural caves used for hibernation in other areas of the Czech Repub-
lic or in Europe (e.g., 62% of winter roosts in Bavaria, ZAHN & WEINER 2004). The tempera-
tures during hibernation (on average 8.2°C) correspond with the published data in the ran-
ge of 6–8.3°C (e.g., ZAHN & WEINER 2004).

The recorded age over 29 years represents the maximum known age within the whole area 
of distribution of the species (GAISLER et al. 2003). The hither to maximum known was 21 
years (HARMATA 1981). The recorded movement is similar to mean values for the whole pe-
riod of bat banding in the Czech and Slovak Republics, where only one tenth of the records 
was more than 30 km (GAISLER et al. 2003).

The recent population increase, documented on the summer colony and winter roosts in 
the Bohemian Forest, is evidently the part of a general trend in central Europe (ZAHN & 
WEINER 2004, HORÁČEK et al. 2005).

SUMMARY

There is a relict, relatively isolated small population of the lesser horseshoe bat in the Bohe-
mian Forest. The area of its distribution is limited to a belt of the foothills (a northern part 
of the mountain range). The majority of findings are from 600 to 800 m a.s.l. The small li-
mestone localities at lower altitudes represent a primary core areas of the distribution. Also 
the summer colonies, exclusively in the lofts of buildings, are found in those areas. Secon-
darily, the lesser horseshoe bat uses the artificial underground spaces, mainly remains of a
old mines and also cellars. The most numerous winter roosts are found in some old galleries.    
Certain smaller shelters are used temporarily during spring and autumn season. After a big 
decline during the 1980s, the continuous population increase has been documented by a 
long-term monitoring on a model localities. That trend is registered during hibernation pe-
riod as well as in summer occurrence and colonies. Although the evident increase in the 
population is described in the last decade, the occurrence in the south eastern part of the 
former area of distribution was not confirmed, and there is only a little evidence of expan-
ding to the other surrounded areas.
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