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Abstract. The first record of Myotis bechsteinii in Bulgaria dates from 1935. Since then, a total of 55 fe-
males, 141 males and two individuals of unknown sex have been recorded. Up to now only three breeding 
colonies have been found in Bulgaria. At present, the Bechstein’s bat is known from 34 localities (33 UTM 
squares) situated from sea level up to 1650 m. Since its first discovery, only two males have been found 
hibernating in caves. Besides that no data are available on wintering sites of the species in Bulgaria. Al-
though most localities were at altitudes below 300 m, the highest number of individuals during summer 
was found in mountain beech and mixed coniferous woodlands at an elevation between 800 m and 1450 m 
a. s. l. During the swarming period, some individuals were found to make vertical migrations of ca. 770 m 
between their roosts and the site of the capture. Myotis bechsteinii was found in Pleistocene and Early 
Holocene deposits of only two caves in Bulgaria. However, it was one of the most abundant and common 
species during that time. At present, conservation of mature forests (i.e. sustainable forest management), 
maintenance of their connectivity and further planting of new forest clearings are considered the most 
important factors that could promote the occurrence of the species. 

INTRODUCTION

There are comparatively less records of bats from the southern (both eastern and western) 
parts of Europe than those from its central and western parts. This is especially true for the 
Bechstein’s bat, Myotis bechsteinii (Kuhl, 1817). This species is considered to be distributed 
continuously in most Central European countries, but has a scattered distribution in Southern 
Europe and further to the east. Its occurrence in the south and east was reviewed for Portugal 
and Spain (Benzal & de Paz 1991), Italy (vergari et al. 1998), Croatia (dulić 1959, kovačić & 
dulić 1989), Slovenia (kryštuFek & cerveny 1997), former Yugoslavia (Petrović et al. 1985), 
Albania (uHrin et al. 1996), Bulgaria (Benda et al. 2003, Petrov 1997), Romania (nagy et al. 
2005), Greece (Hanák et al. 2001, Helversen & Weid 1990), European Turkey (kaHmann 1962, 
Furman & özgül 2004), Asia Minor (Benda & Horáček 1998, alBayrak 2003), the Caucasus 
region (rakHmatulina 1990, tsytsulina 1999) and by deBlase (1980) who provided data 
from the easternmost locality of the species in Iran. The Bechstein’s bat is considered a typical 
species of the temperate humid zone whose range is centred mainly in the western part of the 
Palaearctic region (Horáček et al. 2000). The distribution of the species is only well known in 
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the western and northern parts of its range. Southeastern records are often quite isolated from 
the main distribution range. Therefore, additional information on the occurrence at the margins 
of its range is needed to understand the recent scattered distribution of Myotis bechsteinii in 
Europe. Furthermore, new records coming from the poorly studied regions, incl. Bulgaria, may 
allow us to better understand what limits Bechstein’s bats in their occurrence. Besides depicting 
precise maps of its distribution, chorological data are essential for the analysis of the species’ 
ecological requirements. This is an important prerequisite to design up-to-date national and 
international conservation plans for the Bechstein’s bat, which has been listed as vulnerable in 
the ‘Red List of Threatened Species’ since 1994 (IUCN 2004). 

MATERIAL AND METHODS
This review is based mainly upon literature sources. However, new field records from the period 1997-2006 
were added. Bechstein’s bats were caught at cave or mine entrances, above streams and in forest clear-
ings using 3 m, 6 m or 12 m long mistnets. At four sites (7, 18, 24, and 33), radio-telemetry (Regal 2000 
telemetry receiver, Titley electronics Ltd.; LB-2 transmitter, Holohil Systems Ltd.) was used to discover 
the roosts of the tagged individuals. All captured bats were measured, aged, ringed and released afterwards. 
Additionally, since 1999 a small piece of the bat’s wing membrane was collected, using a sterile biopsy-
punch for future DNA analyses. All bats were captured under the license of the Ministry of the Environment 
and Waters (Bulgaria) and permissions from the local departments of forests (2001–2006).

RESULTS

R e v i e w    o f   t h e   r e c o r d s   f r o m   B u l g a r i a

HeinricH (1936) was the first to record the Bechstein’s bat in the Balkans and particularly on 
the Bulgarian Black Sea coast. Among other mammals, he reported six bat species, including 
Myotis bechsteinii, for the first time for the Bulgarian fauna. Later on, Hanak & josiFov (1959) 
added one locality, showing that the Bechstein’s bat also occurs in the mountains (Rila Mts.). 
Beron (1961) found that this species hibernates in Bulgarian caves. After several field trips 
to Bulgaria, Czech zoologists reported new localities thereby showing that the species is not 
as rare as previously assumed (Horáček et al. 1974, Benda et al. 2003). Studies by BesHkov 
(1993) raised the number of Bulgarian localities to eight. Petrov (1997) summarized all previous 
records and added 4 new sites. Some recent regional bat surveys (ivanova 1998, Pandurska & 
BesHkov 1998b, Pandurska et al. 1999, Petrov 2001, PoPov et al. 2006) reported Bechstein’s 
bats from eight new localities. The most recent review of the distribution of bats in Bulgaria 
(including M. bechsteinii) was published by Benda et al. (2003). 

Only few papers deal with the historical evidence of this bat species in Bulgaria. Wołoszyn 
(1982) first reported it in cave deposits from the Upper Pleistocene. Until today there has been 
no contemporary record of the Bechstein’s bat from this locality (Bacho Kiro cave), although 
environmental conditions are still suitable. PoPov (2000) found abundant remains of this spe-
cies in sediments dated to originate from the Upper Pleistocene and Holocene (cave 15 and 16, 
Karlukovo village). He also suggested that the species was common and widely distributed in 
periods with mild and humid climate, when forests still covered larger areas of the Balkans 
and elsewhere. Recent occurrence of the Bechstein’s bat in the caves close to Karlukovo was 
supported with field data by Benda et al. (2003).

In summary, the current knowledge of the distribution of Myotis bechsteinii shows that in 
Bulgaria, the species inhabits diverse habitats, covering a broad altitudinal range. However, at 
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most places only single individuals were caught. A higher population density was estimated 
for some of the localities (e. g., 7, 17, 18, and 33, see below) but only three maternity colonies 
have been found so far in Bulgaria. 

D i s t r i b u t i o n   o f   t h e   B e c h s t e i n’ s   b a t   i n   B u l g a r i a

The Bechstein’s bat is known to occur at 34 localities (33 UTM squares of 10×10 km) from 
sea level up to 1650 m a. s. l. (Fig. 1, Table 1). All records before 1971 were more or less ac-
cidental findings. With few exceptions, density of the records from the mountainous regions 
(e.g. Stara Planina, Rhodopes, Pirin) is higher compared to the scattered distribution in the 
lowlands. There are no records of Myotis bechsteinii from the Bulgarian part of Dobrogea or 
the upper parts of the Thracian plain where open agricultural landscape is prevailing. Occur-
rence of the species in the lowlands is mostly associated with larger forested areas (e.g. Strandja 
Mts., 6, 7, 24, 26, and 34) or presence of a diverse mosaic of habitats (e.g. 10, 19, 21, 23, etc.). 
In many regions, the species has not yet been found or has been only occasionally proved. For 
example, no records are available from the northern slopes of the Rhodopes, eastern slopes of 
the Pirin and Rila, Slavyanka, Belasitsa and other mountain ranges, which all offer suitable 
environmental conditions. 

Fig. 1. Records of the Bechstein’s bat (Myotis bechsteinii) in Bulgaria (1935–2006), see Table 1 for ex-
planation of numbers. Shaded are mountains above 1200 m a. s. l.
Obr. 1. Nálezy netopýra velkouchého (Myotis bechsteinii) v Bulharsku (1935–2006), vysvětlení čísel viz 
tab. 1. Stínována jsou horská území nad 1200 m n. m.
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Table 2. Vertical distribution of the localities of the Bechstein’s bat (Myotis bechsteinii) in Bulgaria 
(1935–2006)
Tab. 2. Vertikální rozšíření lokalit nálezů netopýra velkouchého (Myotis bechsteinii) v Bulharsku 
(1935–2006)

altitude (m) sites (see Table 1) total sites rel. share [%]

 0–300 1, 2, 6, 7, 8, 9, 10, 21, 23, 24, 26, 30, 32, 34 14 41.2
 301–600 4, 19, 20, 25, 31 5 14.7
 601–900 15, 22, 33 3 8.8
 901–1200 5, 11, 12, 13, 14,  6 17.6
 1201–1500 3, 16, 17, 18, 28 5 14.7
 1501–1800 29 1 2.9

N e w   d a t a 

In this study I report new data from eight previously unknown localities. The species was proved 
to occur in the Pirin Mts. (loc. 28, 29), close to the Danube (loc. 30), in the western Stara Planina 
east of the Iskar river gorge (loc. 18, 33), in the Ropotamo Reserve at the Black Sea coast (loc. 
7, 24) and in the eastern Stara Planina Mts. (loc. 32). At the localities Ropotamo Reserve (Loc. 
7), Vodnite dupki cave (loc. 17), Izdremets (loc. 18) and Sedemte Prestola monastery (loc. 33), 
Bechstein’s bats were captured more than twice. These sites (among others) were therefore 
supposed to hold higher population density and bat boxes (Scwengler 2 FN) have recently been 
installed at localities No. 7, 18 and 33 (2001–2002, Petrov & kertH unpubl.). Localities No. 
18, 28 and 29 broaden the altitudinal range where Myotis bechsteinii was found in Bulgaria 
(see below). Furthermore, at four localities that were already known before (5, 15, 19, and 25), 
the presence of the species was confirmed.

While the majority of the other papers (cf. Benda et al. 2003) deal with the geographic dis-
tribution of the species, the present survey analyses some details of its occurrence. To provide 
better description of the habitats where the species was found, 32 localities (out of 34 known) 
were personally visited. Among many other bat localities in the country visited by the author, 
mistnetting was also attempted at some previously known sites (e.g. loc. 8, 11, 12) but no 
Bechstein’s bats were captured. Some of the known sites were visited in winter as well (e.g. loc. 
9, 14, 17, 20, 22, 27, 29) but the species was not found. The maximum number of Bechstein’s 
bats captured per night was 11 specimens (loc. 18, 17; scHunger et. al. 2004). Since its first 
discovery in 1935, 55 females, 141 males and 2 specimens (loc. 3) of unknown sex have been 
captured. Out of these numbers, 129 males and 46 females (i.e. 89% of the total number) were 
caught between 1994 and 2006 (i.e. in a period when intensive regional bat surveys in Bulgaria 
were carried out mostly by local researchers including the author of this paper).

A l t i t u d i n a l   d i s t r i b u t i o n

Most of the localities (n=14; 41.2%) are situated between sea level and 300 m a. s. l. (Table 2). 
This high rate of occurrence at lowland sites is partly due to the fact that numerous bat surveys in 
Bulgaria were carried out in this altitudinal range. On the other hand, Bulgarian bat fauna reaches 
its greatest species diversity per area between 100 m and 300 m (Pandurska 1996, Petrov 2001, 
PoPov & ivanova 1995) and regional fauna can consist of 17–20 bat species, which inhabit these 
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Table 3. List of the localities of the Bechstein’s bat (Myotis bechsteinii) in Bulgaria sorted by altitude. 
Composition of the dominant vegetation cover is after Bondev (1991). Temporal water presence is ab-
breviated as “temp.”
Tab. 3. Přehled lokalit nálezů netopýra velkouchého (Myotis bechsteinii) v Bulharsku řazený podle 
nadmořské výšky. Složení dominujícího vegetačního pokryvu podle Bondeva (1991). Nestálá přítomnost 
vody je naznačena zkratkou “temp.”

No. village, site  m a. s. l. dominant vegetation cover water m f

 34 Sinemorets, Silistar Reserve 3 Quercus cerris, Q. frainetto  river 1
     with Mediterranean elements   
 1 Kamtchiya, river  10 Quercus cerris, Q. freinetto  river 1 1
 2 Varna, Evksinovgrad pallace 10 Quercus pubescnes, Q.  sea 1 2
     virgiliana, C. orientalis  
 6 Primorsko, Arkutino swamp 10 Quercus spp., Acer campestre swamp  2
 7 Primorsko, Ropotamo Reserve 10 Quercus spp., Acer campestre river 10 18
 24 Primorsko, Rerla residence 10–95 Querceta freinetti with  sea 1 1
     Mediterranean elements  
 30 Muselievo, Nanin kamuk cave 140 arable lands, Quercus spp., 
     Carpinus orientalis river 1
 26 Mladezko, Leyarnitzata N 4 cave 160 Quercus cerris, Q. frainetto 
     with Mediterranean elements river 3 
 8 Karlukovo, caves, ridge  200 Paliureta spinachristi, 
     Quercus cerris, Q. frainetto  river 5 4
 9 Krivnya, Bozkova dupka cave 200 Carpinus betulus, Q. cerris,  river 1
     Q. dalechampii  
 10 Buhovtsi, Prilepnata dupka cave 200 Carpinus betulus, Q. cerris,  lake 1
     Q. dalechampii  
 21 Kresna, Kresna gorge 200 Platanus orientalis, Alnus 
     glutinosa river 2 
 23 Ustrem, Bozkite cave 200 Qurcus dalechampii, Carpinus river 2
     orientalis   
 32 Golitsa, oak forest (Q. cerris) 300 Querceta polycarpae river 4 
 31 Dolno Cherkovishte, Sedemte peshteri- 320 Carpitneta orientalis with  river 1
   Oreshari cave  Mediterranean elements river 2 
 19 Ribino, Samara cave 340 Carpitneta orientalis with  river 2
     Mediterranean elements   
 20 Lakatnik, Svinskata dupka cave 500 Carpinteta orentalis river 1 
 25 Brestnitza, Seeva dupka cave 500 Carpinteta orentalis temp. 5 
 4 Belogradchik, Gornata propast cave 600 Quercus cerris, Q. freinetto  none 1 
 33 Gabrovnitsa, Sedemte prestola Mon. 650 Fagus sylvatica moesiaca river  20
 22 Golyama Jelyazna, Toplya cave 700 Fagus sylvatica moesiaca river 1  
 15 Divchovoto, Grazdenitza cave 800 Fagus sylvatica moesiaca river 4 
 11 Leshko, Leshtanskata peshtera cave 1000 Quercus dalechampii (+  temp. 1
     Carpinus orientalis)   
 12 Gorna Bela rechka, mine 1000 Fageta sylvaticae river 1 
 27 Ribnovo, Manoilovata peshtera cave 1000 Pinus sylvestris, Fagus 
     sylvatica river 2 
 5 Yagodina, Yagodinska peshtera cave 1015 Pinus sylvestris, Fagus  river 10
     sylvatica   
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areas seasonally or permanently. Higher population density of Bechstein’s bats in the lowlands 
was reported also from Switzerland (zingg 1982), Germany (kertH 1997, WeisHaar 1996) and 
the Czech Republic (červený & Bürger 1989). The high number of localities in the lowlands of 
Bulgaria does not correlate with the species abundance. Considering all captured bats (n= 196), 
the average number of individuals from the 22 localities below 1000 m a. s. l. is 4.3 specimens 
per site, versus 8.2 from 12 localities between 1000 m and 1650 m (Table 1). 

Two male Bechstein’s bats were caught and radio-tracked at the swarming site of Izdremets 
(loc. 18) at 1450 m in August and September. On the next day after capture, both were found 
to roost in beeches (Fagus sylvatica) at lower altitudes (630–680 m, loc. 33). These indivi-
duals thus migrated vertically about 770 m (2.7 km one way straight distance) for swarming 
and turned back to their roosts. These observations are the first that demonstrate short-distance 
vertical flights in the species.

The highest altitude at which Myotis bechsteinii was recorded in Bulgaria is 1650 m a. s. l. 
(loc. 29). The species (1 female, 2 males) was encountered at this location twice in three months. 
Other findings at comparable altitudes in central Spain (1500 m, Benzal & de Paz 1991), in the 
Swiss Alps at Montreux (1560 m, cHaPuisat & ruedi 1993), Jumelles (grotte au Tichodrome, 
1750 m) (arlettaz et al. 1993) indicate that the species can be occasionally found near the 
timberline. However in most of these high-altitude cases, bats probably went so high for swarm-
ing or feeding rather than for seasonal roosting. A skull was found at 1950 m (Pigna, cave No. 
F 7-813) in Italy (Liguria, amelio 1973). Holocene findings of the Bechstein’s bat in Austria 
in caves from 1800 m (Bauer & Walter 1977) up to 2100 m (sPitzenBerger 2001) show its 
historic occurrence in this region. The subfossil Italian locality ‘Pigna’ together with the record 
from 2100 m in Austria are the highest ever recorded localities for Myotis bechsteinii. 

S e a s o n a l   o c c u r r e n c e   a n d   w i n t e r i n g

The highest number of Bechstein’s bats was captured in September, followed by August. At that 
time, 100 males were caught (i.e. 71% of all males reported in this study) versus only 12 fema-
les. The highest number of females was recorded in late April (19 ind.) and in early June (16 
ind.) due to the discovery of three breeding colonies (Loc. No. 7, 33) found by radio-tracking 
of female bats. Bechstein’s bats were caught only twice in July (1950, 1997), though at the 

 13 Breze, Travninata cave 1050 Carpineta orientalis (+  none 1
     Fagus sylvatica)   
 14 Gintsi, Dinevata peshtera cave 1200 Carpineta orientalis (+  
     Fagus sylvatica) river 1 
 28 Kresna, Peshterata, mine  1250 Fagus sylvatica moesiaca river 2 1
 3 Samokov, Borovetz  1350 Picea abies, Fagus sylvatica  river
     (+ Pinus sylvestris)   
 16 Karnare, Mazata cave 1350 Fageta sylvaticae none 1 
 17 Vidima, Vodnite dupki cave 1400 Fageta sylvaticae river 23 1
 18 Bov, Izdremets, mine  1450 Fagus sylvatica moesiaca,  lake 49 4
     Carpinus betulus 
 29 Ilindentsi, Sharaliiskata peshtera cave 1650 Pinus heldreichi, P. sylvestris none 2 1
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locality No. 7 mistnetting in the forest was performed for 10 nights in 2002 and no Bechstein’s 
bats were captured.

It is worth mentioning that since 1935, only two specimens have been found to hibernate in 
caves (loc. 4: 6 February 1960, loc. 22: 2 February 1997). Both were male and were found in 
crevices in the wall near the entrance. Only one of those records comes from the last ten years 
even though bat research in the country has been relatively intensive during this period. Myotis 
bechsteinii has never been observed during recent winter censuses of bats in numerous caves 
(about 60), mines (about 10) and other underground roosts, which host hibernating colonies of 
various vespertilionid species (cf. Benda et al. 2003). 

H a b i t a t   a n d   r o o s t   p r e f e r e n c e s

Forests and scrubs dominated mainly by Quercus spp., Carpinus spp. and occasionally by 
Platanus orientalis cover all lowland localities (i.e. 0–600 m) where the species was found in 
Bulgaria. In many cases (e.g. loc. 13, 17, 18, 28) the Bechstein’s bats were not caught in a roost 
but at a swarming site. Thus our knowledge on the preferred habitats is biased by the seasonal 
activity patterns. 

Oak and oriental plane forests offer relatively thick trees and Bechstein’s bats are thought 
to occupy mostly tree holes and crevices (cf. von Helversen & Weid 1990). Findings of the 
Bechstein’s bat in the Carpinus forests, where suitable trees are much less common could sug-
gest that the species uses alternative roosts such as caves, mines, bunkers, tunnels, rock fissures, 
etc. Male specimens were occasionally recorded in a crevice between bricks of a rocky bridge 
(loc. 19) and in a rock crevice (loc. 31).

Roosts of male Bechstein’s bats and two breeding colonies have recently been found in tree 
holes (2001–2006, Petrov & kertH, new records). In the lowland forest of the Ropotamo Re-
serve, most of the used roosts were discovered in the common maples (Acer campestre) and rarely 
in Quercus cerris or Q. polycarpa. In the area of the Sedemte Prestola monastery (western Stara 
Planina Mts.), where the third breeding colony was found, all roosts were in beeches (Fagus 
sylvatica), though oak trees were also present. Single individuals were found in shallow cavities 
in relatively slender trees (DBH = 13–20 cm) at the height of 0.7–5 m above the ground (Table 
4). Roosting groups (5–55 ind.) were found in thicker trunks (DBH = 40–55 cm) at the height 
of 5–10 m above the ground. A colony of 55 individuals has recently been observed emerging 
at dusk in this region but none of the bats was captured and included in the present analysis. 
This colony however is the largest known so far from the southeastern Europe. 

Bechstein’s bats were found only once (4 June 2002) in a bat box (Schwegler 2FN) in the 
Ropotamo Reserve. The two individuals were the first bats found in a bat box in Bulgaria, only 
a year after the boxes were installed. Since then no Bechstein’s bats have been found in the boxes 
(n=55) at this site but temporal roosting seems possible at times when no census was made.

The majority of the capture sites were situated next to a permanent water body: river (n=23), 
sea (n=2), lake (n=2) and swamp (n=1). Only few of the localities lacked water (n=4) or had 
only temporal water sources (n=2) (Table 3). 

Climatic features of the localities: In Bulgaria, Myotis bechsteinii was found at sites with 
high average diurnal temperature during summer (22–25 °C) and very little annual precipita-
tion (550 mm and lower) (loc. 21, 23), as well as at sites with low summer diurnal temperature 
(12–16 °C) and heavy precipitation (1000 mm and higher) (loc. 5, 17). Abundance was higher 
at the latter sites, where temperatures are moderate and the climate is clearly humid throughout 
the year.



189

C a p t u r e   m e t h o d s 

Almost all specimens reported during the last 30 years in Bulgaria were caught using mistnets 
at cave and mine entrances. Captures at cave mouths (20 cases) make up the majority of the 
samples. The highest abundance of male bats was found during the swarming season (late 
summer and early autumn), while mistnetting at caves and mines in old growth mesophile 
mountain forests (e.g. loc. 17, 18). 

In the recent years (after 2001), females from several breeding groups/colonies have been 
caught at tree holes using a funnel trap. When the latter was set well, almost no escapes were 
observed. Captures with bare hands happened only occasionally. Bechstein’s bat has been found 
killed on the road only once in Bulgaria (Loc. No. 21), though many other species (some of 
them in high numbers) have been found in a road mortality survey in the Kresna gorge (SW 
Bulgaria, B. Petrov, unpubl.). The highest capture success of mistnetting in forests was proved 
when the net was set above a stream or shallow riverbed. In the latter case, captures of males 
were slightly prevailing (9 males, 7 females, loc. 7, 24, 33, and 34) compared to strongly male 
dominated catches at the swarming sites (see below).

DISCUSSION

Few studies on Myotis bechsteinii provide detailed data on the vegetation and habitat type in 
the surroundings of its roosts. The existing data suggest that this bat is a typical inhabitant of 
the old growth forests in western Europe (kertH 1997, scHlaPP 1990). In central parts of the 
continent, the Bechstein’s bat also occurs in open river valleys with groves in their vicinity, 

Table 4. Tree roosts of the Bechstein’s bat (Myotis bechsteinii) in Bulgaria (2001–2006). CF – circumfer-
ence of the trunk [cm]; DBH – trunk diameter at breast height [cm]; DG – distance to the ground [m]
Tab. 4. Stromové úkryty netopýra velkouchého (Myotis bechsteinii) v Bulharsku (2001–2006). CF – obvod 
kmene [cm]; DBH – průměr kmene ve výši prsou [cm]; DG – vzdálenost od země [m] 

site 
date tree species CF DBH DG number of bats

Ropotamo (7) 
13 September 2001 Acer campestre 44  14 3.0 1 male 
18 April 2002 Quercus cerris 78 25  1.5 1 male 
20 April 2002 Acer campestre 62 19 1.6  1 male 
22 April 2002 Acer campestre 48 15 2.5  1 male 
23 April 2002 Acer campestre 40 13 0.7  1 male 
26 April 2003 Quercus polycarpa 170 54 9.0  6 females 
27 April 2003 Acer campestre (dead trunk) 121 39 6.0  1 female 
28 Sept. 2003 Acer campestre 76 24 3.5  1 male 
15 June 2004 Carpinus betulus 161 51 2.5  11 females

Monastery (33) 
September 2001 Fagus sylvatica 95 30 3.5  1 male 
9 May 2003 Fagus sylvatica 131 42 5.0  5 females 
16 April 2006 Fagus sylvatica 87 28 5.0  10 females
17 April 2006 Fagus sylvatica 153 49 10.0  1 female 
18 April 2006 Fagus sylvatica 139 44 8.0  55 individuals
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and in small woodland patches, which alternate with arable and parklands (Červený & Bürger 
1989, Harmata 1969). In southern Europe, Myotis bechsteinii was found in more or less dense 
xerophile forests of the Mediterranean type in Portugal and Spain (Benzal & de Paz 1991), 
Greece (Hanák et al. 2001, von Helversen & Weid 1990) and Corsica (liBois & Franken 
1981). In Bulgaria, the habitats vary with altitude, ranging from dry mixed lowland oak forests 
to humid mountain beech and mixed coniferous woodlands. As Bechstein’s bats feed mostly 
on non-airborne invertebrates and water independent flying insects (dondini & vergari 1999b, 
krocHko 1990, Wolz 1993), the presence/absence of water (streams, lakes, etc.) probably does 
not restrict the species distribution. On the other hand, water availability favours insect diversity, 
which is presumed to promote the occurrence of bats.

The Bechstein’s bat is known as a non-migratory species. Most local movements cover less 
than 10 km and the females exhibit extreme philopatry (kertH et al. 2000, 2002). The longest 
known dispersal flights reach 39 km (Haensel 1991), 43 km (rudolF et al. 2004) and exception-
ally up to 60 km (kertH & Petit 2005). The maximum flights proved so far by radiotracking 
in Bulgaria are between 2 and 3 km (loc. 7, 18, 24, and 33).

At the swarming sites with the highest capture rate in Bulgaria, more males than females were 
captured. At loc. 17 only one of the 24 specimens was a female (4.2%). At loc. 18, only 4 out 
of 54 specimens were females (7.5%). This could indicate higher mobility or longer dispersal 
flights of the males during the pre- and postmating period compared to the females (cf. kertH 
et al. 2003).

The high number of records in late summer probably reflects both the bat research activity, 
which usually is at its maximum during these months, and the fact that the intensity of bat swarm-
ing at caves and mines is highest during this period. The latter was proved in many countries 
(cf. Parsons et al. 2003, kertH et al. 2003), including Bulgaria (cf. scHunger et al. 2004).

The scarce winter records of Myotis bechsteinii in Bulgaria suggest that the species rarely 
uses underground roosts in this part of its life cycle. In the Czech Republic (Šumava Mts.), 
Bechstein’s bats were frequently found to hibernate in caves and galleries only during harsh 
winters (Červený & Bürger 1989). In Great Britain, more records of this bat from underground 
sites have been reported during severe winters (Harrington et al. 1995). 

Findings of the Bechstein’s bat all over Europe are relatively rare compared to records of 
the other species of the continental bat fauna (Baagøe 2001). Many of the recent peripheral 
localities remain isolated from each other and presumably some marginal populations could 
become allopatric. Only in a few regions of Central Europe (e.g. parts of Germany and the Czech 
Republic) it occurs in higher population density and substantial signs of a dramatic decline are 
not yet recognised (červený & Bürger 1989, kertH 1997, scHlaPP 1990, WeisHaar 1996). In 
Bulgaria, the Bechstein’s bat ranks among the common bat species with a continuous distribu-
tion in regions with larger forest coverage (e.g. Strandja Mts. along the Black Sea coast). On 
the other hand, only single individuals were caught in majority of the other sites. At present, the 
species could be considered “rare but locally common” with regard to distribution and “vulner-
able” with regard to its environmental sensitivity and low colonisation abilities.

Subfossil evidence from Austria (Bauer & Walter 1977, raBeder 1972, sPitzenBerger 
2001), Great Britain (yalden 1999), Bulgaria (PoPov 2000), Czech Republic (koWalski 1962), 
Hungary (toPál 1959), France (mein 1975, sevilla 1990), Italy (kotsakis & Petronio, 1980), 
Poland (koWalski 1956, ocHman 1999), Spain (sevilla 1989) and Ukraine (krocHko 1990) 
show that Myotis bechsteinii was one of the most common bat species in the Pleistocene and 
Early Holocene deposits. Milder, humid climate and the presence of continuous deciduous wo-
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odlands all over the continent and particularly in Bulgaria presumably favoured this abundance 
especially during the Interpleniglacial and the Early Holocene (PesHev et al. 2004). Since then 
the climate has changed many times and forests were cut in vast regions including clearance of 
deciduous woodlands in Europe during the post-Neolithic (yalden 1999). This probably led 
to the present fragmentation of the species range and population decline. 

One possible reason of the current rarity of the Bechstein’s bat in most parts of Europe may 
be the limited distribution and size of old growth forests as well as their low connectivity. 
Deforestation and unsustainable forest management practices led to a reduction of roost avail-
ability, which seems to be the most important environmental factor for the species occurrence 
(Harrington et al. 1995, Hutson et. al. 2001). Another possible reason could be the concentra-
tion of bat research activities, which are not evenly spread over the species range. Although 
the research coverage varies from year to year, it probably plays a significant role in accuracy 
of the population assessments at local and national level.

The Bechstein’s bat is protected by law in at least 31 of the European countries, which have 
joined the EUROBATS agreement, including Bulgaria. Considering the global fragmenta-
tion of forest habitats preferred by the species, its low population density and poor dispersal 
abilities, Myotis bechsteinii was also classified as a “vulnerable” species in the new edition of 
the Bulgarian Red Data Book (Petrov in press). Because of its sedentary life style, a “colony-
orientated“ conservation approach was suggested in Germany (mescHede & Heller 2000). 
Bat box projects in Europe, e.g. in Italy (dondini & vergari 1999a), Germany (kertH 1997, 
taake & HildenHagen 1989), United Kingdom (scHoField et al. 1997) and recently in Bulgaria 
(Petrov & kertH, unpublished) proved that Myotis bechsteinii is among the first bat species, 
which occupy these artificial shelters, especially those that resemble woodpecker’s holes (e.g. 
2 FN Schwegler’s boxes). Furthermore, restoration and planting of new forest clearings will 
contribute to the connectivity of suitable habitats and thus to spreading of the Bechstein’s bat 
at least in the centre of its range. 

SOUHRN
První nález Myotis bechsteinii v Bulharsku pochází z roku 1935 a od té doby bylo zaznamenáno celkem 
55 samic, 141 samců a dva jedinci neznámého pohlaví, avšak do současné doby byly v Bulharsku nalezeny 
jen tři mateřské kolonie. Netopýr velkouchý je znám z Bulharska z celkem 34 lokalit (33 čtverců UTM) 
ležících v nadmořské výšce od hladiny moře po 1650 m. Jen dva jedinci (samci) byli dosud nalezeni 
zimující v jeskyních, jiné nálezy ze zimovišť nejsou známy. Většina lokalit leží ve výšce do 300 m n. m., 
nejvyšší počet jedinců byl ale zaznamenán v horských bukových a smíšených lesích ve výšce mezi 800 
a 1450 m n. m. V průběhu “swarmovacího” období byly zaznamnány vertikální migrace o zhruba 770 m 
mezi denním úkrytem a místem odchytu. Myotis bechsteinii byl doložen z pleistocénních a spodnoholo-
cénních vrstev dvou jeskyní v Bulharsku, ovšem v těchto údobích představoval jednoho z nejhojnějších 
a nejběžnějších netopýrů. Ochrana původních lesních porostů (tj. udržitelné lesnické hospodaření), udr-
žování jejich propojení a obnova hospodářských lesů jsou faktory v současné době nejvíce považovány 
za nezbytné pro ochranu druhu v Bulharsku.

ACKNOWLEDGMENTS
I wish to thank T. ivanova (NMNH, Sofia), T. stoyanov (Sofia), A. gueorguieva (BRPG, Sofia), B. Barov 
(BSPB, Sofia), N. simov (NMNH, Sofia), R. PandurskaWHitcHer (Sofia), C. dietz and I. scHunger 
(Tübingen), E. tilova (Green Balkans) as well as all other colleagues who provided material or helped me 
during the field research. V. BesHkov (Institute of Zoology, Sofia) offered logistic support and assisted my 



192

activities with endless enthusiasm. V. PoPov (Institute of Zoology, Sofia) gave some valuable suggestions 
on the manuscript. I also thank A. Hutson (BCT, London), G. dondini (Florence), H. j. Baagøe (Copen-
hagen), I. rakHmatulina (Baku), K.-G. Heller (Magdeburg), m. Paunović (Belgrade), m. zagmajster 
(Ljubljana), H. scHoField (The Vincent Wildlife Trust, London), P. Boye (Bonn) and K. saFi (Zürich) for 
providing me with some of the literature sources. Field travels between 2001 and 2004 were supported 
by the Swiss National Science Foundation (c/o SCOPES program, grant No. 7BUPJ062292). My sincere 
thanks go to G. kertH and B. könig (Zürich), who took part in two of the research trips and kindly shared 
their experience and literature on the Bechstein’s bat. D. decHmann (Zürich) and G. kertH commented 
earlier versions of the manuscript and especially D. decHmann generously provided linguistic help.

REFERENCES
alBayrak İ., 2003: The Bats of the Eastern Black Sea Region in Turkey (Mammalia: Chiroptera). Turk. 

J. Zool., 27: 269–273.
amelio m., 1973: Su alcuni ritrovamenti di crani di Chirotteri. Boll. Gruppo Speleol. Imper. CAI, 3: 

50–51.
arlettaz r., lugon a., & sierro a., 1993: Inventaire des chauves-souris du Valais. Catalogue de sites. 

Seconde contribution a l’inventaire des sites valaisans abritant des chauves-souris. Rapport final de la 
campagne de prospection 1985–1990 du Groupe Valaisan pour l’etude et la protection des chauves
souris, 146 pp.

Baagøe H. j., 2001: Myotis bechsteinii (Kuhl, 1818) – Bechsteinfledermaus. Pp.: 443–471. In: kraPP 
F. (ed.): Handbuch der Säugetiere Europas. Band 4: Fledertiere. Teil I: Chiroptera I. Rhinolophidae, 
Vespertilionidae 1. Aula-Verlag, Wiebelsheim, x+604 pp.

Benda P. & Horáček i., 1998: Bats (Mammalia: Chiroptera) of the Eastern Mediterranean. Part 1. Review 
of distribution and taxonomy of bats in Turkey. Acta Soc. Zool. Bohem., 62: 225–313.

Benda P., ivanova i., Horáček i., Hanák v., červený j., gaisler j., gueorguieva a., Petrov B. & voHralík 
v., 2003: Bats (Mammalia: Chiroptera) of the Eastern Mediterranean. Part 3. Review of bat distribution 
in Bulgaria. Acta Soc. Zool. Bohem., 67: 245–357.

Benzal j. & de Paz o., 1991: Los murcielagos de España y Portugal. Colleccion Tecnica, Icona, Madrid, 
330 pp.

Beron P., 1961: Contribution a la connaissance des chauves-souris Bulgares. Fragm. Balcan., 24(3): 
189–195.

BesHkov v., 1993: Bats. Pp.: 631–644. In: sakalyan M. (ed.): The National Biological Diversity Conserva
tion Strategy. Biodiversity Support Program, Washington, D.C., vii+663 pp (in Bulgarian).

Bondev I., 1991: The Vegetation of Bulgaria. St. Kliment Ohridski University Press, Sofia, 183 pp (in 
Bulgarian).

červený j. & Burger P., 1989: Bechstein’s bat, Myotis bechsteini (Kuhl, 1818), in the Šumava region. 
Pp.: 591–598. In: Hanak v., Horáček i. & gaisler j. (eds.): European Bat Research 1987. Charles 
University Press, Praha, xxii+718 pp.

cHaPuisat m. & ruedi m., 1993: Les chauves-souris dans le canton de Vaud: status et evolution des 
populations. Le Rhinolophe, 10: 1–37.

deBlase a., 1980: The bats of Iran: Systematics, distribution, ecology. Fieldiana Zool. (N. S.), 4: 
1–424.

dondini g. & vergari s., 1999a: First data on the use of bat-boxes in a forest area of Central-North Italy. 
Pp.: 15–16. In: cruz  m. & kozakieWicz K. (ed.): VIIIth European Bat Research Symposium. 23–27 
August 1999. Kraków – Poland. Abstracts. Chiropterological Information Center, Institute of Animal 
Systematics and Evolution PAS, Kraków, 86 pp.

dondini g. & vergari s., 1999b: First data on the diets of Nyctalus leisleri (Kuhl, 1817) and Myotis 
bechsteinii (Kuhl, 1817) in the Tuscan-Emilian Appennines (North-central Italy. Pp.: 191–195. In: 
dondini g., PaPalini o. & vergari S. (eds.): Atti del I° Covegno Italiano sui Chirotteri. Castell’Azzara 
(Grosseto), 28–29 Marzo 1998. Tipografi a Ceccarelli, Grotte di Castro, 360 pp.



193

dulić B., 1959: Zweiter Nachweis der Bechsteinfledermaus Myotis bechsteini Kuhl, 1818, für Jugosla-
wien. Säugetierk. Mitt., 7(2): 75.

Furman a. & özgül a., 2004: The distribution of cave-dwelling bats and conservation status of under-
ground habitats in Northwestern Turkey. Biol. Cons., 120: 243–248.

Haensel j., 1991: Vorkommen, Überwinterungsverhalten und Quartierwechsel der Bechsteinfledermaus 
(Myotis bechsteini) in Land Brandenburg. Nyctalus (N. F.), 4(1): 67–78.

Hanak v. & josiFov m., 1959: Zur Verbreitung der Fledermäuse Bulgariens. Säugetierk. Mitt., 7: 
145–151.

Hanák v., Benda P., ruedi m., Horáček i. & soFianidou t., 2001: Bats (Mammalia: Chiroptera) of the 
Eastern Mediterranean. Part 2. New records and review of distribution of bats in Greece. Acta Soc. 
Zool. Bohem., 65: 279–346.

Harrington l. a., catto c. m. c. & Hutson a. m., 1995: The Status and Distribution of Barbastelle Bat 
(Barbastella barbastellus) and Bechstein’s Bat (Myotis bechsteinii) in the UK, with Recovery Plans. Re-
port of the Bat Conservation Trust, English Nature’s Species Recovery Programme, London, 55 pp. 

Harmata W., 1969: Summer colony of Bechstein’s bat Myotis bechsteini (Kuhl) in Szymbark near Gorlice, 
Rzeszow District. Remarks about biology and occurrence. Przegl. Zool., 13(2): 233–237 (in Polish).

HeinricH g., 1936: Ueber die von mir im Jahre 1935 in Bulgarien gesammelten Saugetiere. Mitt. Koenigl. 
Naturwissensch. Inst., Sofia, 9: 33–48.

Horáček i., červený j., taušl a. & vítek d., 1974: Notes on the mammal fauna of Bulgaria (Insectivora, 
Chiroptera, Rodentia). Vest. Čs. Společ. Zool., 38: 19–31.

Horáček i., Hanák v. & gaisler J., 2000: Bats of the Palearctic region: a taxonomic and biogeographic 
review. Pp.: 11–157. In: Wołoszyn B. W. (ed.): Proceedings of the VIIIth European Bat Research 
Symposium. Vol. I. Approaches to Biogeography and Ecology of Bats. Chiropterological Information 
Center, Institute of Systematics and Evolution of Animals PAS, Kraków, 280 pp. 

Hutson a. m., mickleBurgH s. P. & racey P. a., 2001: Microchiropteran Bats: Global Status Survey 
and Conservation Action Plan. IUCN/SSC Chiroptera Specialist Group. IUCN, Gland, Switzerland 
and Cambridge, UK, x+258 pp.

ivanova t., 1998: First data on bats of the Central Balkan Mts., Bulgaria. Vespertilio, 3: 29–36.
IUCN, 2004: 2004 IUCN Red List of Threatened Species. <www.iucnredlist.org>.
kaHmann H., 1962: Neue Ergebnisse in der Säugetierforschung in der Türkei. Säugetierk. Mitt., 10: 

112–116.
kertH g., 1997: Verbreitung und Schutz waldlebender Fledermausarten unter besonderer Berücksichtigung 

der Bechsteinfledermaus (Myotis bechsteinii) in den Laubwäldern Mainfrankens. Proc. Naturschutzzentr. 
Wasserschloss Mitwitz, 1: 27–29.

kertH g. & Petit e., 2005: Colonization and dispersal in a social species, the Bechstein’s bat (Myotis 
bechsteinii). Mol. Ecol., 14: 3943–3950.

kertH g., mayer F. & könig B., 2000: MtDNA reveals that female Bechstein’s bats live in closed socie-
ties. Mol. Ecol., 9: 793–800.

kertH g., saFi k. & könig B., 2002: Mean colony relatedness is a poor predictor of colony structure 
and female philopatry in the communally breeding Bechstein’s bat (Myotis bechsteinii). Behav. Ecol. 
Sociobiol., 52: 203–210.

kertH g., kieFer a., traPPmann c. & WeisHaar m., 2003: High gene diversity at swarming sites suggest 
hot spots for gene flow in the endangered Bechstein’s bat. Cons. Genet., 4: 491–499.

kotskais t. & Petronio c., 1980: I Chiroterri del Pleistocene superiore della grotta di Spinagallo (Siracusa, 
Sicilia). Boll. Serv. Geol. Ital., 51: 49–76.

kovačić d. & dulić B., 1989: Contribution to the knowledge of bats (Chiroptera, Mammalia) of Central 
Dalmatia. Biosistematika, 14(2): 31–40 (in Croatian).

koWalski k., 1956: Insectivores, bats and rodents from the Early Pleistocene bone breccia of Podlesice 
near Koczyce, Poland. Acta Paleontol. Polon., 1: 331–394.

koWalski k., 1962: Bats of the Early Pleistocene of Koneprusy (Czechoslovakia). Acta Zool. Cracov., 
9: 145–156.



194

krocHko y. i., 1990: Biology of the Bechstein’s bat (Myotis bechsteini) at the west of the Ukraine. Pp.: 
80–82. In: il’in V. Ju. (ed.): Rukokrylye. Materialy pjatogo vsesojuznogo soveshchaniya po rukokry
lym (Chiroptera) [Bats. Proceedings of the Fifth Federal Bat Conference (Chiroptera)]. Vsesojuznoe 
teriologičeskoe obščestvo (Leningradskoe otdelenie), Penzenskij Gossudarstvennyj Pedagogičeskij 
Institut imeni V. G. Belinskogo, Penza, 174 pp (in Russian).

kryštuFek B. & cerveny j., 1997: New and noteworthy records of bats in Slovenia. Myotis, 35: 89–93.
liBois r. m. & vranken m., 1981: Myotis bechsteini en Corse. Mammalia, 45: 380.
mein P., 1975: Les Chiropteres (Mammalia) du gisement pleistocene des Abimes de la Fage a Noailles 

(Correze). Nouv. Arch. Mus. Hist. Natur., Lyon, 13: 57–67.
mescHede a. & Heller k.g., 2000: Ökologie und Schutz von Fledermäusen in Waldern. Schriftenreihe 

Landschaftspflege und Naturschutz 66. Bundesamt für Naturschutz, Bonn, 374 pp.
nagy z. l., Barti l., dóczy a., jére cs, PostaWa t., szántó l., szodorayParádi a. & szodorayParádi 

F., 2005: Survey of Romania’s Underground Bat Habitats. Status and Distribution of Cave Dwelling 
Bats. Report for BP Conservation Programme, 44 pp.

ocHman k., 1999: Analysis of holocene bat fauna from Pod Sokola gora cave in systematics and zo-
ogeographical aspects. P.: 44. In: cruz  m. & kozakieWicz K. (ed.): VIIIth European Bat Research 
Symposium. 23–27 August 1999. Kraków – Poland. Abstracts. Chiropterological Information Center, 
Institute of Animal Systematics and Evolution PAS, Kraków, 86 pp.

Pandurska r., 1996: Altitudinal distribution of bats in Bulgaria. Myotis, 34: 45–50.
Pandurska r. & BesHkov v., 1998a: Bats (Chiroptera) of high mountains of southern Bulgaria. Obser. 

Mont. Moussala, Sofia, 7: 135–140.
Pandurska r. & BesHkov v., 1998b: Species diversity of bats in underground roosts in the Western Stara 

planina Mts (Bulgaria). Vespertilio, 3: 81–91.
Pandurska r., BesHkov v. & Pandurski i., 1999: Bats (Chiroptera) from the karst region of Gintzi village 

(North-West Bulgaria). Acta Zool. Bulgar., 55: 69–72.
Parsons k. n., jones g. & greenaWay F., 2003: Swarming activity of temperate zone microchiropteran 

bats: effects of season, time of night and weather conditions. J. Zool., London, 261: 257–264.
PesHev T., PesHev D. & PoPov V., 2004: Fauna of Bulgaria, 27, Mammalia. Academic Publisher “Marin 

Drinov”, 632 pp
Petrov B., 1997: Distribution of Myotis bechsteini (Leisler in Kuhl, 1818) (Vespertilionidae, Chiroptera) 

in Bulgaria. P.: 37. In: Book of Abstracts, Biodiversity and Ecological Problems of Balkan Fauna. 
International Conference, Sofia, 26–29 May 1997.

Petrov B., 2001: Bats (Mammalia, Chiroptera) in Kresna gorge, SW Bulgaria. Pp.: 325–330. In: Beron 
P. (ed.). Biodiversity of Kresna gorge. National Museum of Natural History, Institute of Zoology, Sofia, 
349 pp (in Bulgarian, English summary).

Petrov B., in press: Bechstein’s bat (Myotis bechsteinii). In: golemansky M. (ed.): Red Data Book of 
Bulgaria.

Petrović P., dzukić g. & milenković m., 1985: Neue Angaben zur Verbreitung der Bechsteinfledermaus, 
Myotis bechsteini Kuhl, 1818 (Chiroptera), Mammalia) in Serbien. Proc. Fauna Serbia, 4: 227–231.

PoPov v., 2000: The mammals (Mammalia: Insectivora, Chiroptera, Lagomorpha, Rodentia) from Cave 
16 (North Bulgaria) and paleoenvironmental changes during the Late pleistocene. Pp.: 159–240. In: 
ginter B., kozloWski j. k. & laville k. (eds.): Temnata dupka. Excavations in Karlukovo Karst Area, 
Bulgaria. Jagellonian University Press, Krakow, 418 pp.

PoPov v. & ivanova t., 1995: Morphoecological analysis and late quaternary history of a bat community 
in a karstic landscape in North Bulgaria. Myotis, 32–33: 21–31.

PoPov v., Pandurski i., PandurskaWHitcHer r. & BesHkov v., 2006: Small mammals (Insectivora, 
Chiroptera, Lagomorpha, Rodentia) in the area of Strandzha Mountain, South-Eastern Bulgaria. In: Pp.: 
87–104. In: cHiPev N. (ed.): Challenges in Establishment and Management of a TransBorder Biosphere 
Reserve Between Bulgaria and Turkey in Stranja Mountain, Bourgas, 10–13 November 2005. Burgas.

raBeder g., 1972: Die Insektivoren und Chiropteren (Mammalia) aus dem Altpleistozän von Hudsheim 
(Niederösterreich). Ann. Naturhistor. Mus. Wien, 76: 375–474.



195

rakHmatulina i. k., 1990: Discovery of the Bechstein’s bat (Myotis bechsteini) and the Grey long eared 
bat (Plecotus austriacus) in Azerbajan. Pp.: 174–175. In: Novosti faunistiki i sistematiki [Advances in 
Faunistics and Systematics]. Institute of Zoology, Kiev (in Russian).

rudolF B.u., kertH g., scHlaPP g. & Wolz i., 2004: Bechsteinfledermaus, Myotis bechsteinii (Kulh, 
1817). Pp.: 188–202. In: mescHede a. & rudolF B.-U. (eds.): Fledermäuse in Bayern. Eugen Ulmer 
Verlag, München, 411 pp.

scHlaPP g., 1990: Populationdichte und Habitatansprüche der Bechsteinfledermaus Myotis bechsteini 
(Kuhl, 1818) im Steigerwald (Forstamt Erbach). Myotis, 28: 39–58.

scHoBer W. & grimmBerger e., 1998: Die Fledermäuse Europas: Kennen, bestimmen, schützen. Kosmos, 
Stuttgart, 265 pp.

sevilla P., 1989: Quaternary fauna of bats in Spain: paleoecologic and biogeographic interest. Pp.: 349–355. 
In: Hanak v., Horáček i. & gaisler j. (eds.). European Bat Research 1987. Charles University Press, 
Praha, xxii+718 pp.

sevilla P., 1990: The fauna of bats from Upper Pleistocene locality of Santenay (Cote d’or, France). 
Quaternaire, 2: 101–110.

scHoField H., greenaWay F. & morris c. j., 1997: Preliminary studies on Bechstein’s bat. Pp.: 71–74. 
In: The Vincent Wildlife Trust Review of 1996 and an overview of the Trust’s mammal work since its 
inception. The Vincent Wildlife Trust, London, 92 pp.

scHunger i., dietz c., merdscHanova d., merdscHanov s., cHristov k., Borissov i., staneva s. & 
Petrov B., 2004: Swarming of bats (Chiroptera, Mammalia) in the Vodnite Dupki Cave (Central Balkan 
National Park, Bulgaria). Acta Zool. Bulgar., 56: 323–330.

sPitzenBerger F., 2001: Die Säugetierfauna Österreichs. Bundesministerium für Land- und Forstwirschaft, 
Umwelt und Wasserwirtschaft, Graz, 895 pp.

steBBings r. e. & griFFitH F., 1986: Distribution and Status of Bats in Europe. Institute of Terrestrial 
Ecology, Abbots Ripton, Huntington, 142 pp.

taake kH. & HildenHagen u., 1989: Nine years’ inspection of different artificial roosts for forest-dwelling 
bats in Northern Westfalia: some results. Pp.: 487–493. In: Hanák v., Horáček i. & gaisler j. (eds.): 
European Bat Research 1987. Charles University Press, Praha, xxii+718 pp.

toPál g., 1959: Die subfossile Fledermausfauna der Felnische von Istallosko. Verteb. Hungar., 2: 
215–226.

tsytsulina e. a., 1999: Novye nahodki rukokrylyh na Zapadnom Kavkaze [New records of bats (Chirop-
tera) in the Western Caucasus]. Plecotus et al., 2: 79–83 (in Russian, with a summary in English).

uHrin m., Horáček i., šíBl j. & Bego F., 1996: On the bats (Mammalia: Chiroptera) of Albania: survey 
of the new records. Acta Soc. Zool. Bohem., 67: 63–71.

von Helversen o. & Weid r., 1990: Die Verbreitung einiger Fledermausarten in Griechenland. Bonn. 
Zool. Beitr., 41: 9–22.

yalden d., 1999: The History of British Mammals. Poyser, London, 305 pp.
vergari s., dondini g. & ruggieri a., 1998: On the distribution of Myotis bechsteinii (Kuhl, 1817) in 

Italy (Chiroptera: Vespertilionidae). Hystrix (n. s.), 10(2): 49–56.
WeisHaar m., 1996: Status der Bechsteinfledermaus (Myotis bechsteini) im Westen von Rheinland-Pfalz. 

Nyctalus (N. F.), 6(2): 121–128.
Wołoszyn B. W., 1982: Chiroptera. Pp.: 40–45. In: kozlovski J. (ed.): Excavations in the Bacho Kiro 

cave, Bulgaria. PKW, Warszawa.
Wolz i., 1993: Das Beutespektrum der Bechsteinfledermaus Myotis bechsteini (Kuhl, 1818) ermittelt aus 

Kotanalysen. Myotis, 31: 27–68.
zingg P. E., 1982: Die Fledermäuse (Mammalia, Chiroptera) der Kantone Bern, Freiburg, Jura und 

Solothurn. Systematische und geographische Übersicht zu den bisher gesammelten und beobachteten 
Chiropteren. Lizenziatsarbeit, Diplomathesis, Zoologisches Institut Universität Bern, 45 pp.


