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Abstract: Between 1991 and 1995 a population survey oy f attic-dwellinf g bats by investiy -
gating the attics of 424 large, public buildings, i.e. churches, castles and monastries, was
conducted in the districts of Graz-Umgebung, Deutschlandsberg, Feldbach, Fürstenf feld, ff
Hartberg, Leibnitz, Radkersburg, Voitsberg und Weiz. The study area covered an area oy f
6679 km2 in the pre-alpine foothills and lowlands off f western and eastern Stf yria in south-
eastern Austria. During the � rst survey, a whole of 10 summer roosts of Greater Horse-�
shoe Bats (R(( hinolophus ferrumequinum) in the attics of large castles and in a monasterf y
in the districts of Graz-Umf gebung, Fürstenfeld, Hartberff g and Weiz were found in sum-ff
mer 1994 and 1995. A second survey oy f all known roost-sites of f the sf pecies which was
conducted in July 2002, revealed that six formerly occupied roost-sites had been abanff -
doned since 1994–95. Of four remaininff g roosts only one, in Herberstein Castle, has key pt
its former status as a maternitff y colony ynn . Two additional maternityy y colonies were y found in ff
a formerly unoccupied roost and in a castle in the city off f Graz which had been not invesf -
tigated during the � rst survey. Of six roost-sites existing in 2002 two persisted till 2009�
when a second monitoring survey was conducted. The status oy f thef formerlff y occuy pied
roost and the numbers of Greater Horseshoe Bats in Herberstein Castle cannot be con-f
sidered in this publication, because we were denied access to the attic in 2009 and failedff
to obtain data on counts which were recently conducted by y exy perts for the Stff yrian gov-
ernment. However, the species’ population numbers declined from 50 spread over 10 
summer roosts to 26 adult individuals in two roost-sites between 1994–95 and 2009,
and the number of breedinf g females droff pped from 40 to 25 durinff g the same period.
Since 2002 the Styrian metapopulation which may include adult bats of two ady jd acent
maternity roosts in Burgenland, which are abandoned since 2008, seems to have con-
tracted to a single maternity roost in Ey ggenberg Castle in the outskirts of the citf y oy f Graz.f
Possible reasons for the species’ decline are discussed.

Zusammenfassung:ff Zwischen 1991 und 1995 wurde eine erste Erhebung der Bestände
Gebäude bewohnender Fledermäuse in 424 Großgebäuden - Kirchen, Klöster und
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Schlösser - in den Bezirken Graz-Umgebung, Deutschlandsberg, Feldbach, Fürstenfeld,
Hartberg, Leibnitz, Radkersburg, Voitsberg und Weiz (zusammen 6679 km2) in der
West- und Oststeiermark durchgeführt. Hierbei wurden im Sommer 1994 und 1995 ins-
gesamt 10 Sommerquartiere der Großen Hufeisennase ff (Rhinolophus ferrumequinum) in
den Dachböden von Schlössern und im Dachraum eines Klosters in den Bezirken Graz-
Umgebung, Fürstenfeld, Hartberff g und Weiz gefunden. Bei einer weiteren Kontrolle dieff -
ser Dachböden im Sommer 2002 wurden sechs Quartiere verlassen vorgefunden, vonff
den restlichen vier Quartieren hatte lediglich eines, im Schloss Herberstein (Bezirk 
Hartberg), seinen ursprünglichen Status als Wochenstube behalten. Zusätzlich konnten
aber in zwei neuen Gebäuden zwei weitere Wochenstuben von Großen Hufeisennasenff
gefunden werden. Im Jahr 2009 kontrollierten wir neuerlich alle bekannten Sommerff -rr
quartiere mit Ausnahme des Schlosses Herberstein, wo uns der Zutritt verweigert wur-
de. Da auch alle Versuche scheiterten, die Ergebnisse eines vom Land Steiermark beauf-
tragten Zählteams zu erhalten, � nden der Status des Quartiers Herberstein und allfällig�
dort vorhandene Tiere in dieser Arbeit keine Berücksichtigung. Von fünff f Quartieren imf
Jahr 2002 waren 2009 nur mehr zwei erhalten. Insgesamt hat zwischen der ersten Kon-
trolle 1994 bzw. 1995 und 2009 die Zahl von rund 50 adulten Tieren in ursprünglich 10
Sommerquartieren auf 26 adulte Tiere in zwei Quartieren abf genommen. Im selben Zeit-
raum ist die Zahl reproduzierender Weibchen von 40 auf 25 zurückf gegangen. Die stei-
rische Fortp� anzungspopulation und vermutlich auch jene Tiere, die bis 2007 in zwei�
burgenländischen Wochenstubenquartieren kontrolliert worden waren, hat sich bis
2009 in einem einzigen Quartier, im Schloss Eggenberg in Graz, zurückgezogen. Mög-
liche Gründe für den Zusammenbruch der Population seit 1995 werden diskutiert.ff

Key wory ds: population numbers, Greater Horseshoe Bat, Rhinolopo hus ferrumequinum,
summer roosts, Styria, Austria, population decline, monitoring, Habitats Directive.

1.  Introduction

Throughout its formerlff y almost continuous western and central Euroy pean range, the
Greater Horseshoe Bat (Rhinolopo hus ferrumequinum) belongs to the most endangered
bats (SCHOBER 1998). In Austria, besides the laws which are administered by the govern-R

ments of federal states (Bundesländer), the species is protected under a number of inter-
national conventions which have been signed by the Republic of Austria.f Rh. ferrume-
quinum is listed in annexes II and IV of the Eurof pean Community’s Directive 92/43/EEC
(Habitats Directive). Under the Habitats Directive member states are responsible for
regular monitoring, and for the maintenance or restoration off f af favourable conservationff
status of the sf pecies and habitat types listed in both annexes.

On the basis of data which have been collected between 1970 and 1999, the Great-
er Horseshoe Bat was listed as Critically Endangered in the current edition of Austria’sf
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Red Data Book (Sk PITZENBERGER 2005). Until the late 1990s a whole of 17 maternity colo-R

nies were known throughout the southern and south-eastern foothills off f the Austrian f
Alps, i.e. in the federal states off f Carinthia, Styria, and in Burgenland. The national pop-f
ulation of adult bats which ref gularly ay ggregate in maternity roosts, was estimated aty
< 100 individuals by SPITZENBERGER (2002).R

The maja ority oy f the Austrianf population was found in Stff yria, where eight mater-
nity colonies and four roost-sites off f non-breeding individuals (ind.) have been recordedf
during the 1990s. Roost-sites were found in altitudes between 306 m uff p to 569 m a.s.l.
in the sub-montane and sub-illyric zones in the foothills off f the eastern Alf ps. Non-breed-
ing and breeding Greater Horseshoe Bats were found in undisturbed attics off f large casf -
tles and in one case in the attic of a monasterf y. With one exceyy ption, i.e. Eggenberg Castle 
in Graz which since 1939 is owned by they federal state off f Stf yria and managed by the Uni-y
versalmuseum (formerly Landesmuseum) Joanneum, all buildings, inhabited by theff
species, are in private property. In yy general, attics used by Greater Horseshoe Bats y forff
breeding are characterized by very y low liy ght, the absence of almost anf ynn  drauy ght, and a
wide range of ambient temperatures which provide adequate micro-climates for ther-
moregulation for bats off f dif fferent age classes, as well as ample spaceff for practising wingff -
� apping and exploratory � � ights for juveniles (R� ANSOMERRRRR  1998, SCHOBER 1998).R

The present paper aims to document changes in the distribution and abundances
of Greater Horseshoe Bats in summer roosts since af � rst survey, 1991–1995, of almost all �
larger, public and privately owned buildiny gs in the pre-alpine foothills and lowlands off f
southern Styria, and two consecutive surveys of all alreadf y known and oy f somef potential 
roost-sites of the species in 2002 and 2009. Hence, our results provide inf formation onff
the species’ conservation status before and ff followinff g the implementation of the Habif -
tats Directive in Austria in 1995.

2.  Material and methods

During a � rst survey that was carried out in the years 1991–1995, the attics of 424 large,�
mainly public buildings in the political districts of Graz-Umgebung, Deutschlandsberg,
Feldbach, Fürstenfeld, Hartberff g, Leibnitz, Radkersburg, Voitsberg and Weiz were inves-
tigated for the ff presence of bats. The survef y covered a total area oy f 6679 kmf 2 which is
mainly covered by y intensively y used ay gricultural lands, deciduous and mixed-deciduous
forests. The density off f human population varies f from 34 people/kff m2, in the political dis-
trict of Leibnitz, to 128 people/km2 in the district of Graz-Umf gebung. In total, more than
95 % of all churches, castles and monasteries which exist in the region between 208 m 
and 1274 m a.s.l. were investigated. Additionally, a yy few other larff ge and medium-sized
of�fff  cial buildings and some smaller private estates, where owners informed us about�
their bat colonies, were visited.
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Surveys were conducted in 10–18 days periods during the main breeding season of
bats between June and late July. With the help of torches and binoculars, inside the atf -
tics all accessible roof-timbers and rooff f chambers were controlled f for the presence off f
bats and/or accumulations of bat drof ppings. In the case that we encountered single bats 
or colonies, survey protocols included information on visual identi� cation of the spe-�
cies, reproductive status (non-breeding ind. or maternity colony ynn ) and counts of non-f
breeding ind., adult females and ff juveniles.

A second surveA y of all buildiny gs which had harboured Greater Horseshoe Bats in
the early 1990s, was conducted between July 8th–13th, and on August 1st, 2002. In addi-
tion to already known roost-sites, Ey ggenberg Castle in Graz, where a maternity colony ynn
was reported to exist since at least 1958 by KEPKAKK  1961, was visited, and one breeding A

female was found in another buildinff g that had not contained Greater Horseshoe Bats
during the � rst survey. A third, and the most recent survey was conducted between July �
21st and August 13th, 2009. We managed to visit eleven out of 12 buildinf gs which during
former surveff ys had harboured Greater Horseshoe Bats. Regrettably, in Julyy y 2009 the y
owners of Herberstein Castle in Stubenberf g a. See (district of Hartberf g) refused ff permis-
sion to enter the castle. Because our efforts to obtain dataff from a team which was aff p-
pointed by the Sty yrian government to count bats in Herberstein Castle have failed, theff
status and population numbers of Greater Horseshoe Bats f for this roost-site cannot beff
considered in the present paper. However, FRIESS (2004) mentions that the breeding
colonynn  of the Greater Horseshoe Bat in Herberstein Castel is no lony ger existing. 

3.  Results

3.1.  Roost occupancy

During the early 1990s, they presence of Greater Horseshoe Bats was recorded in tenf
from a whole of 424 buildings (2,4 %) which we had investigated between 1991–1995.
All positive sites were found in summer 1994 and 1995, in the districts off f Graz-Umf ge-
bung, Fürstenfeld, Hartberff g and Weiz. In three roost-sites only non-breediny g adults
were found, while seven buildinff gs contained maternity colonies (Tab. 1)y .

In 2002, i.e. 7–8 years after theff � rst survey, the number of active roosts had de-�
clined to four. Five out off f a total of f six roost-sites which had been abandoned bf y 2002,y
were maternity roosts (Tab. 1). In only y one, i.e. Herberstein Castle, of the four roostsy
which remained till 2002 adult females and ff juveniles were present. During the same
survey two additional maternity y roosts were y found: One inside the attic off f a buildinf g
which had not been used by Rh. ferrumequinum in 1994–1995, and a second in Eggen-
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berg Castle, Graz, which we had not visited during the � rst survey (Tab. 1). Thus, until �
2002, the number of known maternity colonies had decreased f from seven to threeff .

From a total of six occupied roost-sites 2002, only two persisted in 2009. Of f these, f
one harboured a solitary adult, while in Ey ggenberg Castle a maternity colony ynn  which iny
late July contained 51 adult andy juvenile bats, was noted. Hence, in the course of the last 
15 years the number of known summer roosts had declined f from 12 to two in 2009 ff
(Tab. 1).

3.2.  Population numbers

3.2.1.  Numbers of adult bats per roost-site

As shown in Tab. 1, between 1994 and 1995 the numbers of adult non-breedinf g bats per
roost varied between 1–3 ind., from 2–4 ind. 2002, while 2009 onlff y a siny gle non-breed-
ing animal was found. In total, the mean off f non-breeders in summer roosts since 1994, f
is calculated with 2,0 adults ± 1,0 SD (n = 11). For comparison, the total mean of adultf
ind. in maternity colonies amounts to 6,7 ± 8,2 SD (n = 11). In 1994 and 1995 the num-y
bers of breedingf females per maternity colony variedff from 1 ind. (in three roosts) to 19ff
femalesff , from 1–4 ff females 2002ff , while a total of 25f females was counted in the remainff -
ing breeding colonynn  in Ey ggenberg Castle which we managed to visit 2009.

3.2.2.  Population numbers

Because we miss data for Eff ggenberg Castle for the earlff y 1990s and y for Herberstein Casff -
tle in 2009, we are not able to assess the change of total f population numbers since the
1990s in absolute numbers. However,r  between 1994 and 1995 total numbers of adultf
Greater Horseshoe Bats in 10 summer roosts amounted to 50 ind. By includiny g a pre-
sumably incomy plete count during a visit of the attics of f Ef ggenberg Castle (5–8 ind.) on
July 21st 1998, 11 occupied roost-sites which harboured a minimum of 55–60 adult ind., f
may be a more adey quate estimate for the period 1994–1998. In contrast, 2002 six occu-
pied roost-sites (including Eggenberg and Herberstein Castle) hosted a total of 20 adult f
ind., while only two active summer roosts which harboured 26 adult bats (Herbersteiny
Castle excluded), remained in 2009 (Tab. 1). During the same period the number of
breeding females dropped ff from a minimum off f 50 ind. in the mid-1990s to 25 ind. inf
2009 (cf. Tab. 1).

The only currently known maternity colony which exists since at least 1958 (KEPKAKKKK
1961), inhabits the extensive attics of Eggenberg Castle in the outskirts of the city oy f
Graz. During the study period the numbers of adult bats increasedf from six ind., 2002,ff
to 25 in 2009. According to published data of older counts, the colonf ynn  exy perienced a se-
vere decline till 2002: 1958 the colonynn  consisted of ay pproximately 100 adult and y juve-
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nile ind. (KEPKA 1961), of around 80 adults and juveniles in 1966 (KA OCHSEDER 1968), and R

decreased to 35 adult and juvenile bats in 1984 (SPITZENBERGER 2002). For the year 1985 R

13 adults were reported by Sy PITZENBERGER l.c., while 2002 six adults were present in the R

colonynn .yy

Fig. 1i : Distribution of 12 summer roosts of f Greater Horseshoe Batsf (Rhinolophus ferrumequi-
num)m in Styria, south-eastern Austria, recorded between 1994 and 2009. – Verbreitung der
Sommerquartiere der Großen Hufeisennaseff (R(( hinolophus ferrumequinum) in der Steiermark,
Südost-Österreich, zwischen 1994 und 2009.
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Locality year of 
visit

indet.
adults

ad. feff males
(pregnant or 
with young)

indet.
young

status

used as maternity roost
1 1 breeding con101995 � rmed�
maternity roosy t
until 1995

0 breeding not con022002 � rmed�
2009 0 0 0 extinct

2 1 breeding con111995 � rmed�
maternity roost
until 1995

2002 0 0 0 extinct
2009 0 0 0 extinct

3 5 breeding con531995 � rmed� 
maternity roosy t
until 1995

2002 0 0 0 extinct
0 extinct002009

4 1995 0 1* 0 breeding con� rmed�
maternity colony ynn
until 1995

0 extinct002002
0 extinct002009

5 0 breeding con201995 � rmed�
maternity roosy t
until 1995

0 extinct002002
0 extinct002009

6 1 breeding con1101995 � rmed�
maternity roosy t
until 2002

4 breeding con422002 � rmed�
? ???2009

7 0 not present001995
maternity roost only 
in 2002

1 breeding con12002 � rmed�
0 extinct002009

8 12 breeding con1901994 � rmed�
maternity roosy t
until 1994

2002 0 0 0 extinct
0 extinct002009

9 4 breeding con422002 � rmed�
maternity roost
since 1958

26 breeding con2502009 � rmed�
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TabTT . 1: Status of summer roosts (no. 1–12) and population numbers of Greater Horseshoe Bats
(Rhinolopo hus ferrumequinum)m  in Styria, south-eastern Austria, during the � rst survey in 1994�
and 1995, and subsequent monitoring surveys 2002 and 2009. – Status der Sommerquartiere
(Nr. 1–12) und Bestände der Großen Hufeisennase (Rhinolo(( po hus ferrumequinum) in der Steier-
mark 1994–1995 und während nachfolgender Kontrollen 2002 und 2009.

4.  Discussion

4.1 Has the Styrian metapopulation contracted in a single maternity
    roost?

With a maximum age of 35f years and slow reproduction, in comparison to other West-
ern Palearctic bats of the family Vesy pertilionidae, Rh. ferrumequinum is a very lony g-
lived, mainly k-sekk lected species (GAISLER 1989, RR ANSOMRRR & HUTSON 2000). According to 
recoveries of individuallf y marked animals, the sy pecies appears to be largely sedentary y
by usiny g the same maternity roosts and hibernaculay for manff ynn years (SCHOBER 1998). InR

a recent analysis of the species’ ranging behaviour in southern England, however, FLAN-
DERS & JONES (2009) found evidence that some individuals move via transitional rootsff
between different maternity colonies. Hence, the increase of y population numbers in
Eggenberg Castle may indicate the contraction of the Styrian metapopulation in a singlef

Locality year of 
visit

indet.
adults

ad. feff males
(pregnant or 
with young)

indet.
young

status

used as roost of non-breeding individualsg
10 0 breeding not con031995 � rmed�
maternity roosty
until
1994 (Freitag 1996)

0 breeding not con042002 � rmed�
2009 1 0 0 breeding not con� rmed�

11 0 breeding not con021995 � rmed� 
non-breeding roost
until 2002

0 breeding not con012002 � rmed� 

2009 0 0 0 extinct

12 0 breeding not con011995 � rmed�
non breeding roost
until 1995

0 extinct002002

0 extinct002009
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maternity roost. Ay dditionally, it mayy y be speculated that the small population which ex-
isted in the mountains of adjd oining northern Burgenland until 2007 (SPITZENBERGER

2002, unpubl. data), has joined the Styrian population in Eggenberg.

4.2  Decline of the Austrian population

Since the 1970s summer roosts of Greater Horseshoe Bats have been recorded onlf y
along the south-eastern edge of the Austrian Alps in Burgenland and Styria, westwards
to eastern and central Carinthia (SPITZENBERGER 2002). Following the largely restricted R

distribution of summer roosts to the south-east of the country, the Austrian yy population
appears to represent the northern edge of the species’ core distribution area in Italy and f
Slovenia (LAPINI et al. 1996, KRYŠTUFEK & RK EŽEK DK ONEVEE  2005, PV RESETNIK et al. 2007). Al-K

though seasonal migrations from western Slavonia (Croatia) to a hibernaculum in Af-
lenz a.d. Sulm in southern Styria, close to the border to Slovenia, have been con� rmed�
by the recovery y oy f a banded bat (f KEPKAKK  1960), according to the species’ apparent avoid-A

ance of lowland areas durinf g the breeding season, the Austrian breeding population
may have been never closely connected to populations in the north-western Carpathian
Basin in Hungary (BIHARI et al. 2007) and Slovakia (UHRIN et al. 1996).

Simultaneously to the decrease of the Sty yrian population, population numbers as 
well as the species’ summer range in Carinthia and Burgenland have declined dramati-
cally. In Carinthia durinyy g a � ve year study (1985 –1989) in the attics of 975 large build-�
ings six active maternity colonies (0,6 %) werey found (Sff PITZENBERGER 1993, 1995). In R

accordance with later results obtained by KRAINER et al. 2007, by 2001 the majority of R

maternity roosts in Carinthia had been abandoned and the numbers oy f adult Greater f
Horseshoe Bats have decreased distinctly (uny publ. data). In the same way in Bury gen-
land where annual surveys of two recof gnised maternity colonies oy f the sf pecies are es-
tablished since 2004, pregnant or lactating females which were seen in 2005 and 2007,ff
were no longer present in 2008 and 2009.

On the basis of our data, we estimate that the Austrian f population has lost almost
90 % of itsf former summer ranff ge. Following the abandonment of the maf ja ority oy f materf -
nity colonies whose numbers have dropped from 17 to two colonies during the last 15ff
years, the total of adult individuals in summer roosts has declined bf y ay pproximately
70 % of itsf former numbers. Conseff quently, the Austrian remnantyy population appears to
be heavily susceptible to isolation, restricted gene � ow, and to � � uctuations of population�
numbers followinff g stochastic events.

4.3  Possible reasons of the declinf e

Data which are available for the maternitff y colony ynn  in Ey ggenberg Castle since 1958 (see
3.2.2.) and results of winter counts for a number of underground hibernacula since the
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late 1960s (P. SACKL et al., in prep.) indicate that the Styrian population has already
undergone a serious long-term decline before ourff � rst survey in 1994 and 1995. How-�
ever, in regard to the species’ longevity, the sudden and almost simultaneous decline oyy f
the Austrian population since 1995 is striking and cannot be explained on the basis of
currently available count data.y

4.3.1.  Weather conditions

According to RANSOMERRR & HUTSON (2000), in Rh. ferrumequinum recovery fromff popula-
tion crashes following a series of severe winters and cold springs is slow and will take
several years. Tab. 2 shows the monthly means for ambient air temperaturesff for the ff
years 1996–2008, in comparison to respective mean temperatures during the period 
1971–2000. Data in Tab. 2 indicate that the period between January and March 1996y
was unusually cold. In particular, in February and March 1996 temperatures > 3° C be-
low long-term means have been measured which were followed bff y periods of comf para-
bly low temy peratures in April and July, and extremelyy y hiy gh precipitation in May 1996.y
We have no data for testing, iff f the unusual combination of f unf favourable weather condi-ff
tions in late winter and spring 1996 has affected theff population. However, in regard to
the series of mild winters (with the excef ption of the slif ghtly colder winter 2005/06) andy
particularly warm summer months since 1997, weather conditions ay ppear to be inade-
quate to explain the steep decline of Rh. ferrumequinum since 1995.

Feb Mar-Jan
ch

June JulyMay April

75 18.3 5719.012515.69.71996 - 2.6 - 3.8 0.8 9.7 15.6 125 19.0 75 18.3
141 18.8 22218.26315.95.12.11997 - 3.0 2.1 5.1 7.4 15.9 63 18.2 141 18.8

20.3 14312919.34814.910.74.43.80.51998
20.6 14514418.512215.410.96.80.6- 1.71999

99 19.0 14720.28616.613.36.23.12000 - 3.4 3.1 6.2 13.3 16.6 86 20.2 99 19.0
21.3 619618.04817.37.43.00.32001 99.4
21.7 1025221.14717.49.87.04.0- 1.52002
22.1 1457522.74018.09.05.82003 - 3.4 - 2.9
20.0 8222318.19810.50.9- 1.92004 3.8 10.5 13.6
20.3 1549919.26116.110.4- 0.52005 - 2.5 3.0
20.6 699919.510414.911.02006 - 4.6 - 0.8 3.2
21.8 1007620.78416.812.96.94.72.82007
21.2 15013320.05916.610.76.13.41.12008

4.3 9.0- 0.1- 0.1- 2.31971–2000 19.1 12312017.48214.2

TabTT . 2: Monthly mean of air temy perature in ° C [calculated: (7 a.m. + 7 p.m. + Max. + Min.)/4]
and monthly sum of precipitation in mm [calculated: (7 a.m. + 2 p.m. + 7 p.m.)/3] at Graz
Airport (340 m a.s.l.) in the years 1996–2008 and the long-term mean value for the periodff
1971–2000 (Source: Annals of the Central Institute f for Meteorology and Geodynamics Austria,ff
www.zamg.ac.at). – Monatsmittel der Temperatur (° C) und die monatliche Niederschlagsww -
menge (mm) für die Station Flughaff fen Graz (340 m NN)ff für die Jahre 1996–2008. Am Endeff
der Tabelle sind die entsprechenden, langjährigen Mittelwerte, 1971–2000, angeführt (Quelle:ff
Zentralanstalt für Meteorologie und Geodynamik, www.zamg.ac.at).ff
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4.3.2.  Habitat quality and roost conditions

With the exception of Herberstein Castle, durinf g our last survey in July y 2009 wey found ff
conditions in all formerly used attics unchany ged. We noted no recently � nished renova-�
tion works or any indication of reconstruction in tracts f formerly inhabited by Greaterff
Horseshoe Bats. There is also no evidence for a substantial chanff ge of land-use in the imf -
mediate surroundings of roost-sites with thef potential to affect the ff foraff ging areas of allf
roosting colonies, more or less simultaneously, since 1995.

5.  Conclusions

Despite the already critical conservation status oy f the Stf yrian breeding population in the
mid-1990s, to our knowledge, so far no Action Plan or other measures targeted at the
protection of Greater Horseshoe Bats have been adof pted. During the evaluation of the f
network of Natura 2000-sites which had been f proposed by the Sty yrian conservation au-
thorities, between 1999 and 2000, bat species, listed in the annexes of the Habitats Di-
rective, were not included (ERNET & ADLBAUER 2000). However, two breeding sites, in R

Herberstein and Gutenberg Castle, are situated within Natura 2000-sites which have
been implemented since 2005: Feistritzklamm/Herberstein (AT2218000; 554,5 ha) and
Raabklamm (AT2233000; 124,8 ha). By consideriny g an average of 148 ha, recentlf y
measured for individualff foraff ging areas of a transitional roost in southern Enf gland by
FLANDERS & JONES 2009, and maximum distances of foraff ging trips ranging between
5–10 km (mean distances 2,1–5 km) which are reported for maternitff y colonies in west-y
ern Europe, Switzerland, southern Germany and Bulgaria (cf. DIETZ et al. 2007), both
SPAs appear to be too small for adeff quately protecting and managing the species’ poten-
tial foraging areas off f the (f former) breeding colonies in Herberstein and Gutenberg Casff -
tle. According to the recent concentration of the Austrian metaf population in Eggenberg
Castle, i.e. within the limits of the densely populated and heavily urbanized city y of Graz,y
the breeding population appears to be even more vulnerable.
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