
Monitoring, threats and conservation of hiber-
nating bats roosts in Lebanon

In this study up to 41 sites known to contain hibernating bats were surveyed 
during the winter of 2012-2013. There was a noted increase in the Egyp-
tian fruit bat, Rousettus aegyptiacus, population in Berqayel cave. This increase 
was probably due to the effectiveness of the awareness program that was 
conducted in Berqayel after the 2010 disturbance; where thousands of R. 
aegyptiacus were shot or suffocated by fire in the cave and the destruction 
of the cave entrance. New roosting sites were reported for different species. 
However, there was a decrease in Rhinolophus blassii and Miniopterus schreiber-
sii populations, mainly due to human disturbance. Proposed conservation 
measures including follow-up monitoring of bats, and broader public aware-
ness programs are highly recommended for more effective bat conservation.
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INTRODUCTION

Bats are the only true flying mammals and include around 20% of all 
described mammal species. Many species of bat are closely associ-
ated with cave where they can be considered keystone species for 
such habitats. Bats also play an important role in dispersing seeds, 
pollinating flowers and controlling insect agricultural and forest 
pests (Gnaspini & Trajano 2000). 

  Currently bats are one of the most threatened mammal groups and
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are declining across the world. (Hutson et al. 2001; Fujita & Tuttle 
1991; Schipper et al. 2008). Bats face acts of vandalism, especially 
when they are hibernating or roosting in large colonies. 

  In terms of biodiversity the fauna and flora of Lebanon is enhanced 
by its geographical location to the east of the Mediterranean, mod-
erate climate and wide range of geology, landscapes and habitats. 
Two-thirds of Lebanon is covered by Karst limestone formations 
with over 1000 natural caves. These caves provide suitable sites as 
bat roost during summer and winter.

  In addition, Karst formations, characterized by subterranean lime-
stone caverns carved by groundwater, which provide an immense 
potential of bat roosts and feeding grounds. Old information and 
literary records on the Lebanese bats are surprisingly scarce except 
for some early records in the 1960s to 70s summarized by Tohme & 
Tohme (1985).

  The situation has changed during recent years and an intensive 
bat monitoring and survey programme was initiated in 2006-2007. 
A yearly monitoring of hibernating roosts is being carried out. This 
paper is intended to provide data on the present state of bats in 
Lebanon, identify threats they face, and recommendations for their 
conservation.   

MATERIALS AND METHODS 

The bat survey was initiated late between December 2012 and 
February 2013. A total of 41 caves and roosting sites were visited 
(Table 1). Members from caving clubs assisted in visiting the caves. 
Hibernating bats were identified and their numbers were estimated 
by direct observation. When populations were too big, the number 
was estimated either by taking a photo of the colony and counting 
them later; or by taking a small quadrate and then multiplying it by 
the appropriate scale to get the approximate size. All data including 
the name of the cave, date, location, species and number of bats 
were recorded. 
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Table 1: Caves inspected for the presence of bats. 

Location/ Governorate	 Cave name Date of visit

North*

North*

North

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

North

 Mount Lebanon *

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

North

 Mount Lebanon *

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Mount Lebanon

Beqa’a

Akroum Cave 26.12.2012

Zebdeen Cave 

Gallery Msailha-Chekka

Mgharet Al-Wataweet- Debbayeh

Salem Cave – Lasa

16.1.2013

28.2.2013

10.2.2013

8.2.2013

AlDaba’a  Cave- Maaser

Hiba – Jbeil

Naba’a Niha

Marjaba Mine

9.1.2013

24.12.2012

9.2.2013

30.12.2012

Naba’a  Niha Cave

Deir Mahwet – Koura

Bsayr-Chehim

AlHeskan- Abadieh

9.1.2013

28.2.2013

14.2.2013

22.1.2013

Alwataweet Cave- Besri

AlTarrash -  Hrajel

Saleh– Amcheet

Old House-Chweet

Naba’a AlMghara

Afqaa

Kenaan-Antelias

Berqayel Cave

Howet Wadi Aldayr Baakleen

Ser`aya – Hrajel

22-April-Antelias

Zaytoun

Mgharet Fakherdeen

AlRwaiss

Kfarzabad

29.12.2012

30.12.2012

24.12.2012

22.1.2013

30.12.2012

8.2.2013

24.12.2012

3.12.2012

9.2.2013

30.12.2012

24.12.2012

26.1.2013

10.2.2013

8.2.2013

23.2.2013
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North

South

North

South

North

Mount Lebanon

North

North

South

North

North

South

North

Yousef Karam – Qezhaya

AlReehan

19.2.2013

21.12.2012

Qnat Cave

Wadi Jilo

19.2.2013

21.12.2012

Joulman-Bhairet Toula

Fowar Dara – Tarchich

19.2.2013

4.2.2013

Qadeesha

Tripoli-Mtal Azraq - Tripoli

Em Bazzez Aadloun

Church in Kfarsghab

Alhab Cave – Tripoli

Al alalieh Aadloun

Ras Al Chequa Cave

22.2.2013

3.12.2012

5.2.2013

22.2.2013

2.2.2013

5.2.2013

3.12.2012

RESULTS AND DISCUSSION

Bat Species Observed in Caves

A total of 10 bat species were recorded during this survey. Table (2) 
shows bat species incountered, their estimated numbers and cave 
location. The Egyptian Fruit Bat, Rousettus aegyptiacus, was recorded 
in nine sites ranging from the coastal areas to Mount Lebanon but 
not exceeding an altitude of 850m above sea level. Additional new 
location was recorded in the Al Shouf area of Mount Lebanon. The 
total population size was estimated to be about 9000 individuals. An 
increase in the number of the Egyptian Fruit Bat in Berqayel cave, 
North Lebanon, was observed (Figure 2). This cave was exposed to a 
significant disturbance in 2010: The number has risen from ca. 1500 
bat in 2011 winter census to ca. 5000 in 2013 year.

  Four species of horseshoe bats were observed during the present 
survey. The Greater Horseshoe Bat, Rhinolophous ferrumequinum, was
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Cave name Mca

10

13

Mmy

3

3

2

Msc Pku Ppi

1

Rea

1000

850

1

150 11

20

~600

500 2

150

150

100

150

5000

Rhb

17

Rhe

15

Rhf

1

4

7

5

3

2

15

43

4

2

650

20

200

1

1

Rhh

1

3

5

1

5

1

2

1

5

9

5

4

2

Species

Nabe’a ALMghara

Hiba – Jbeil

Salem Cave – Lasa

Akroum Cave

Mgharet Fakherdeen

Deir Mahwet – Koura

Marjaba Mine

Zebdeen Cave

Saleh– Amcheet

Mgharet Awateet- Debbayeh

AlTarrash -  Hrajel

AlHeskan

ALDabe’a Cave- Maaser

22-April-Antelias

Nabe Niha

Seraya – Hrajel

Old House-Chweet

Berqayel Cave

Alwataweet Cave- Besri

Kfarzabad

Nabe’a Niha Cave

Kenaan

Bsayr- Chehim

Afqaa

Zaytoun

Howet Wadi Aldayr-Baakleen

Gallery Msailha

Al Rwaiss

Table 2: Caves under study with estimated number of bat species observed.
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3

20

100

504

250

200

8671123 178

15100

33622

3 2

3

5

2

35

9424

2

10

15

300

1

3744

Cave Qnat	

AlReehan

Joulman-Bhairet Toula

Wadi Jilo

Church in Kfarsghab

Fowar Dara – Tarchich

Cave Ras AlCheqa’a

Tripoli-Mtal Azraq

Total

Qadeesha

Em Bazzez Aadloun

Alhab Cave – Tripoli

Yousef Karam – Qezhaya

Al alalieh Aadloun

Mca: Myotis capacinii, Mmy: Myotis myotis, Msc: Miniopterus schreibersii, Pku: Pipistrellus kuh-
lii, Ppi: Pipistrellus pipiitrellus, Rea: Rousettus aegyptiacus, Rhb: Rhinolophus blassii, Rhe: Rhi-
nolophus euryale, Rhf; Rhinolophous ferrumequinum, Rhh: Rhinolophous hipposideros

Fig. 2: A colony of the Egyptian Fruit Bat, Rousettus aegyptiacus in Berqayel Cave.
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recorded from 21 sites across Lebanon with a total population size 
of approximately 1000 individuals. The Lesser Horseshoe Bat, Rhi-
nolophous hipposideros, was recorded from 19 sites from all over Leba-
non. The total population size is estimated to be ca. 400 individuals. 
This bat was encountered individually except for one big colony of 
ca. 300 individuals located in a church in Kfarsghab, North Lebanon. 
The Mediterranean Horseshoe Bat, Rhinolophus euryale, was only 
recorded from three sites including one new site from the North 
of Lebanon. The Blasius’ Horseshoe Bat, Rhinolophus blassii, was re-
corded for the first time in 2007 in Kfar Zabad cave on the western 
slope of the Anti-Lebanon (Horacek et al., 2008). In this survey it was 
recorded from the same site, however with a smaller colony size of 
17 individuals compared to the 2012 census.

  The Greater Mouse-eared Bat, Myotis myotis, has been recorded from 
seven different sites in Lebanon (Harrison & Lewis 1961, Lewis & 
Harrison 1992, Harrison 1964, Atallah 1970, Tohme & Tohme, 1985, 
Spitzenberger 1996, Horacek et al.2008). Two new records were add-
ed during this survey from Akkar in the North of Lebanon on the 
Lebanese Syrian border. Their total recorded population size was 
eight individuals.

  The Long-fingered Bat, Myotis capacinii, has been documented as 
existing in different parts of Lebanon in the summer but only two 
findings were made here (Horacek et al. 2008). However, three new 
records were documented from the winter census—two in the 
North of Lebanon (Akkar and Tripoli) and one from Mount Lebanon 
(Niha Cave). Their total population size estimated was ca. 123 indi-
viduals (Table 2).

  The Common Pipistrelle Bat, Pipistrellus pipiitrellus, is the most com-
mon bat in Lebanon (Horacek 2008). In this study, it was recorded 
from two sites with a total of 4 individuals. Four individuals of the 
Kuhl’s Pipistrelle Bat, Pipistrellus kuhlii, were found at one site in the 
South of Lebanon (Table 2). The Schreibers’ Bat, Miniopterus schreib-
ersii, was recorded from three sites during this study. In Al Rwaiss 
cave, more than 600 individuals were observed.
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  A number of differences were found in both the distribution and 
abundance of many of those bat species recorded here, compared 
with previous records available. In some case these represented 
reestablishment of old sites, in others loss of species from known 
sites. Data recorded during this survey shows a noticeable positive 
difference from previous years (2011-2012) in species composition, 
proportion of particular species, and population re-establishment 
of some species. 

  The positive increase in the population size of Rousettus aegyptiacus 
in Berqayel cave and the reappearance of Miniopterus schreibersii in 
the Al Rwaiss Cave could be attributed to the awareness programs 
that were executed in both sites. The programs included meetings 
with locals, seminars, workshops and pamphlet distribution on bats 
and their positive role in the environment. Likewise, in Kathmandu-
Nepal a radio program and lectures about bats were effective in bat 
conservation (Thapa et al. 2012). Moreover, environmental educa-
tion programs on three critically endangered species of fruit bats in 
western Indian Ocean islands have led to increased awareness about 
bats and their conservation (Trewhella 2005).

  On the contrary to what was found in Palestine (Qumsiyeh 1996), 
there was no evident effect of fruit bats on the insectivorous bat 
population in caves where both species coexist. This could be attrib-
uted to the size of the cave as most fruit bats inhabited the entrance 
of the caves while insectivores went deep in the caves. Besides, most 
insectivorous bats are found in roosts of higher elevation where 
fruit bats cannot survive due to the cold winter.

  Horacek et al. (2009) reported a large number of hibernating bats 
in 2009 in Lebanon, probably due to the cold and early winter. On 
the contrary, during this survey a small number of bats were re-
corded compared to previous years. Apparently the winter of 2013 
has been undoubtedly warmer than that of previous years and the 
temperature in low altitudes was higher. In the same way, in south-
central Texas bats emerged earlier in years with extreme drought 
conditions than during moist years (Frick et al. 2012). The heavy 
rain that occurred this year flooded some caves which affected the 
roosting sites of some species. This was the case in Al-Tarrash cave
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Fig. 4: Tracks of bats on cave ceiling and guano encountered in some visited caves. 

of Mount Lebanon where the water level reached above three me-
ters inside the cave.

Threats on Bats in Lebanon

Threats to bats can be in different forms: ecotourism, entering 
caves during hibernating season, putting fire and fireworks in 
caves, as well as shooting bats. In quite a few caves, tracks of bats 
were found on the ceiling of the caves or guano was found on the 
ground without the existence of bats (Figure 4). These caves might 
have been used as summer roosts or bats were disturbed enough 
to leave the roost. In Al Rwaiss cave, the colony of Schreiber’s bats 
was relocated into a new chamber within the cave (far from the 
entrance pathway). This is probably due to disturbance by visitors. 
Lately, this cave accepts a significant number of visitors; hence bats 
have to relocate their hibernating site away from the disturbance of 
visitors. In addition, the winter was exceptionally mild, the colony 
would be seeking thermal stability deeper inside the cave, as Mini-
opterus schreibersii can detect small temperature differences and use 
this ability to select cold areas of the cave in order to enter torpor.

  On the other hand, the population of R. blassii has decreased and 
this is mostly caused by human disturbance, since during the sur-
vey study, an electric generator, ropes and other man-made ma-
terials were found beside the cave. Similarly in China, caves that 
were exposed to human disturbance in the form of recreational 
activities had a negative pronounced effect on the number of bat 
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species present (Luo et al. 2013). Similarly, Barber et al. (2009) found 
urban noises to have a negative effect on terrestrial vertebrates. The 
relative abundance and distribution of fruit bats in Malaysia was af-
fected severely by hunting (Mohd-Azlan et al. 2001).  

  In summary, whilst this study has highlighted the current status 
of bats across many areas of Lebanon there is an urgent need to 
extended surveys to check on other roosts, their status, as well as a 
follow up on the ones under study. This will lead to better conserva-
tion of species and their habitats, hence insuring their protection. 
It is strongly recommended to take measures to prevent any dis-
turbance of bats hibernating roosts. These include: routine visits 
from concerned locals; preventing any activity in caves during the 
hibernating season; the establishment of an intensive awareness 
program directed towards conservation of bats, their role in the 
ecosystem, their benefits to humans, and the importance of their 
conservation. Awareness programmes have proved their efficiency 
in saving a number of different animal species by changing human 
attitudes  and resolving human-wildlife conflict.   Similar awareness 
programmes should be introduced across Lebanon for bats.
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