New bat records in south-eastern Bosnia and Herzegovina with additional confirmation of Myotis alcathoe and Myotis brandtii

éﬁ

Bat Research & Conservation

www.secemu.org
DOI: 10.14709/BarbJ.14.1.2021.16

ORIGINAL ARTICLE

New bat records in south-eastern Bosnia and Herzegovina with additional
confirmation of Myotis alcathoe and Myotis brandtii

Joris J.F. Verhees'*, Jan C. Buys?, Peter T. Twisk’, Belma Sestovi¢*2, Minka Kocks?, Pim Lemmers3

! Field Study Group, Dutch Mammal
Society (P.O. Box 6531, 6503 GA
Nijmegen, The Netherlands)

2 NGO Wildlife Montenegro (Vidikovac
bb, Kotor, Montenegro)

3Radboud University, Research Institute
for Biological and Environmental Science,
Department of Animal Ecology and
Physiology (P.O. Box 9100, 6500 GL
Nijmegen, The Netherlands)

*Corresponding author:
jif.verhees@hotmail.com

DOI: https://doi.org/10.14709/
BarbJ.14.1.2021.16

Keywords: Balkans, bat inventory,
Cajnice, Cicelj Nature Reserve,
Chiroptera, Myotis mystacinus
morphogroup

ABSTRACT

The Balkans represent one of the regions with the highest bat diversity in Europe.
Thus far, 31 bat species have been recorded in Bosnia and Herzegovina (BiH). The bat
fauna of this Balkan country is one of the least studied in Europe. In order to reduce
this knowledge gap, bat research was carried out during a ten-day inventory in the
vicinity of Cajnice in south-eastern BiH (Republic of Srpska). Mist net surveys resulted
in the capture of 15 bat species: Rhinolophus ferrumequinum, R. hipposideros, Myotis
brandtii, M. mystacinus sensu lato, M. alcathoe, M. emarginatus, M. nattereri, M.
bechsteinii, M. blythii, Nyctalus leisleri, Eptesicus serotinus, Vespertilio murinus,
Pipistrellus pipistrellus, P. pygmaeus, and Plecotus auritus. Acoustic surveys resulted
in recording one additional species: Barbastella barbastellus. Roost surveys yielded
in the finding of three maternity colonies of R. hipposideros. The genetic analysis
resulted in the first molecularly confirmed M. brandtii and M. alcathoe records for
BiH. Capture of several post-lactating females, sexually active males and multiple
juveniles is proof for reproducing populations of these species in the country. During
this brief study, we found more than half of all known bat species in BiH in an area
of circa 75 km?.
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INTRODUCTION

The Balkans is considered to be one of the biodiversity
hotspots in Europe (Gaston & David 1994). It is a region in
south-eastern Europe that comprises several countries and
is situated roughly between the Black and Mediterranean
Seas. The exceptional species richness of this region is also
expressed in mammalian fauna (Temple & Terry 2007),
including bats. Most European bat species are present
in this region (Dietz & Kiefer 2016). Compared to central
and northern European regions, the mammalian fauna of
the Balkans is less extensively studied (Krystufek 2004).
This particularly applies to bat fauna, as countries such as
Albania (Théou & Bego 2018), North Macedonia (Micevski
et al. 2014), Montenegro (Presetnik et al. 2014), and Bosnia
and Herzegovina further referred to as BiH (Karapandza et
al. 2014) are relatively poorly studied. Even though interest
in bat research in the Balkans has increased recently (e.g.,
see the journal Hypsugo), more published data is necessary
to improve bat conservation in this region (Zamolo et al.
2018).

Currently, there are 31 bat species recorded in BiH, with
Myotis alcathoe being the latest addition to this list (Babi¢
et al. 2018). There are extensive knowledge gaps about bat
fauna in the country. Hence, we studied the bat fauna in the

area of Cajni¢e in south-eastern BiH. The study site partially
overlapped Cicelj Nature Reserve, in which, as far as known,
no bat research was conducted previously. The survey was
part of a mammal inventory in general (Miteva et al. 2020),
organised by the Field Study Group of the Dutch Mammal
Society. Our goal was to describe the bat species richness
and, if possible, confirm cryptic species using genetic
research. The results of this study contribute to the general
knowledge about the distribution of several bat species and
their roost sites.

MATERIAL AND METHODS

Study site

Data on bats were gathered between 30 July and 9
August 2019 at 21 sites in the area of Cajnice (43.557185°N,
19.071691°E, 825 m) in south-eastern BiH (Fig. 1). Cajnice is
a municipality that is situated in the Dinaric Alps. The area’s
mountainous landscape is diverse and interspersed with
extensively exploited deciduous and pine forests, pastures,
and orchards. Mountain sides and peaks mostly consist of
mixed spruce forests, while beech (Fagus sylvatica) becomes
more dominant in lower areas. Several streams flow
through the area. The study area partially included Cicelj
Nature Reserve (Bruji¢ et al. 2011). This protected area of
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approximately 250 ha consists of forests with mixed spruce
and European silver fir (Abies albis), extensively grazed
meadows, and steep rocky slopes. Despite the known plant
diversity (Bruji¢ et al. 2011), hardly any data is available
about the fauna of the reserve (Miteva et al. 2020).

Field methods

A combination of techniques, including mist net
surveys, acoustic surveys, and roost surveys, was deployed
following Flaquer et al. (2007). Each method is subsequently
described, including sample sites. Bats were caught and
sampled under the license 07/1/625-479/19 issued by the
Republic Institute for the Protection of Cultural, Historical
and Natural Heritage. All data on bat observations were
deposited to www.observado.org (Observado 2020).

Mist net surveys were conducted at eleven sites in the
area of Cajnice (Fig. 1). The altitude of the surveyed sites
ranged from 530-1180 m a.s.l. All surveys were conducted
between sunset, and 01:30 am. Depending on the conditions
at each site, 1-6 mist nets were set up in suitable habitats,
such as forest lanes (n = 3), over ponds and streams (n = 7),
and in front of a cave entrance (n = 1). Mist nets varied in
length from 3-18 m, all with a mesh size of 16 mm. Captured
bats were weighed using a Pesola 30-60 (+0.25-0.50) g
spring balance, and external diagnostic measurements were
determined using Mitutoyo 0-150 (+0.02) mm steel callipers,
in accordance with Haarsma (2008). Species identification
was carried out as fast as possible using an identification key
of Dietz & Kiefer (2016). To support species identification,
most bats were photographed. Subsequently, bats were
released at the site of capture.

Measurements included body mass and forearm
length. The age of bats was classified as either adult or
juvenile (young of the year) depending on the closure of
the cartilaginous epiphysis in finger joints (Brunet-Rossinni
& Wilkinson 2009). The colouration of the chin-spot was
used as an indicative characteristic for the age classification
of species in the Myotis genus (Richardson 1994). The
reproductive status of females was classified by nipple
condition, baldness, colouration, and size (Haarsma 2008).
Male bats were classified as sexually active based on the
size and shape of the testes and the colouration of the
epididymis (Haarsma 2008).

Acoustic surveys were carried out using several types of
bat detectors. Sound recordings were made with Pettersson
D240x bat detectors and Elekon M batloggers. Most acoustic
surveys were combined with mist netting surveys (Fig. 1).
Analysis of recordings was carried out using BatExplorer
(version 2.1) and BatSound® (version 4.4), if possible, up to
species level. Recordings were manually analysed by the first
three authors by comparing spectrograms and measured
pulse characteristics with Barataud (2015). Recordings
on which no consensus was reached were discarded from
further analysis or assigned to the level of genus (e.g.,
Myotis spp.) or species pairs (e.g., P. nathusii/kuhlii).

Finally, during daytime, ten potential bat roosts were
inspected (Fig. 1). Suitable sites such as attics, barns, caves,
and cottages were surveyed using flashlights.
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Fig. 1 - Sites of mist net, acoustic and roost surveys in the area
of Cajni¢e in south-eastern Bosnia and Herzegovina. The red
line denotes boundaries of Cicelj Nature Reserve. Site numbers
correspond with Table 1 and Supplementary Material.

Tissue sample collection and analysis

Tissue samples were taken from one preliminary
identified M. brandtii female and one M. alcathoe female.
Samples were collected from the uropatagium using a
sterilised 3 mm Miltex® biopsy punch. This is a standard
method for collecting samples since the uropatagium
regenerates quickly (Faure et al. 2009). Tissue samples were
preserved in an Eppendorf-tube filled with 70% ethanol and
stored in a fridge at 7°C.

Datura Molecular Solutions BV performed the analysis
of both samples by gPCR-sequencing using a COI primer set
pair SFF_145f/SFF_351r (Walker et al. 2016). The degree of
similarity between the obtained sequences and sequences
of M. brandtii and M. alcathoe available from GenBank was
determined by performing a BLASTN analysis (NCBI 2020).
Sequence alighment was performed using Clustal Omega
(EMBL 2020). Phylogenetic analysis was performed to
display genetic similarity within the amplified COI fragments
of samples of M. brandtii (Boston et al. 2010, Kruskop
et al. 2012) and M. alcathoe (Galimberti et al. 2012, De
Pasquale & Galimberti 2014) obtained from GenBank. Three
reference samples of M. mystacinus (Kruskop et al. 2012,
Hussain 2018, Isaksen 2019) were included to compare the
phylogeny. The phylogenetic analysis was performed with
the software package MEGA 7.0.14 (Tamura et al. 2011),
using the maximum likelihood method with partial deletion
(site coverage cut-off 95%) and 1000 bootstrap replications.
The obtained sequences of M. alcathoe and M. brandtii were
deposited in GenBank under accession numbers MT946701
and MT946702, respectively.

RESULTS AND DISCUSSION

Accumulative species diversity

In total, 16 bat species and one species pair were
recorded. Eight bat species and one species pair were
confirmed for Cicelj Nature Reserve.
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The following 15 species were captured: Rhinolophus
ferrumequinum (1), R. hipposideros (2), Myotis brandtii (4),
M. mystacinus s.l. (4), M. alcathoe (6), M. emarginatus (2),
M. nattereri (1), M. bechsteinii (3), M. blythii (1), Nyctalus
leisleri (2), Eptesicus serotinus (1), Vespertilio murinus (2),
Pipistrellus pipistrellus (8), P. pygmaeus (6), and Plecotus
auritus (1) (Table 1). Morphometric data of captured bats
are included in Table 1 in Supplementary Material.

Barbastella barbastellus was solely recorded acoustically.
Furthermore, acoustic surveys resulted in recordings of P.
nathusii/kuhlii species pair (Table 1).

Roost surveys resulted in finding one occupied site by
R. ferrumequinum and nine roost sites of R. hipposideros
(Table 2 in Supplementary Material).

For the observed species, according to the IUCN Red
List (Temple & Terry 2007), M. alcathoe is categorised as
“Data Deficient”, ten species as “Least Concern”, three as
“Near Threatened” (R. ferrumequinum, R. hipposideros, and
M. blythii), and two as “Vulnerable” (M. bechsteinii and B.
barbastellus).

More detailed information per species or species pair is
described below in taxonomical order (Dietz & Kiefer 2016).
Subsequently, the results are discussed.

Species accounts
Rhinolophus ferrumequinum (Schreber, 1774)

One adult R. ferrumequinum male was caught while
emerging from a small cave south-west of Cajni¢e (Table
1). The capture site was situated at an altitude of 1000 m.
A visual inspection of the cave previous to the catching
rendered no observations of this species. Nevertheless, the
flight direction during the capture indicated that this cave
was a roost.

In BiH, various sites of R. ferrumequinum are known
(e.g., Pasic et al. 2013) and the species is considered rather
common.

Rhinolophus hipposideros (Bechstein, 1800)

Two not sexually active (1F - 1M) adult R. hipposideros
were caught at the entrance of the same cave where R.
ferrumequinum was caught (Table 1). Visual inspection of
the cave previous to the moment of capture rendered no
indication for the presence of this species. During acoustic
surveys, R. hipposideros was recorded at one additional site,
a deciduous forest habitat at an altitude of 1080 m. Roost
surveys resulted in finding nine roosts of this species (Table 2
in Supplementary Material). Three roosts were occupied by
maternity colonies and in five roosts one or two individuals
were present. The first maternity colony counted 40
individuals (adults and juveniles together) and was present
in a small cave at an altitude of 980 m. The second colony
counted 30 animals and was found in an abandoned house
at an altitude of 710 m. The third maternity colony consisted
of 40 individuals and was found in a concrete cottage at an
altitude of 490 m.

Dietz et al. (2009) described R. hipposideros as most
likely having big and stable populations in the Balkans.
However, this species is currently threatened here by habitat
loss, habitat fragmentation, and pesticide use (Dietz & Kiefer
2016). In BiH, multiple maternity colonies are known (e.g.,
Matovi¢ & Mulaomerovi¢ 2019), but no colonies were
previously found in caves. The observations in the area of
Cajnice indicate that R. hipposideros is a common species
here.

Myotis brandtii (Eversmann, 1845)

In total, four individuals (1F - 3M) of M. brandtii (Fig.
2a) were caught at two sites. The capture of both (adult)
sexes, sexually active males and a young of the year, strongly
indicates that M. brandtii has a reproducing population in
the study area. The capture sites were at 750 and 830 m
and concerned the same riparian habitats where most M.
alcathoe individuals were also caught (Table 1). Myotis
alcathoe and M. brandtii often co-occur (Dietz & Kiefer
2016).

Myotis brandtii has been described as resident in
BiH since 2007, when one individual was found roosting
in a cave approximately 100 km north-west of Cajnice
(Mulaomerovic¢ 2013). This species’ second and third records
also originate from approximately 100 km north-west of
Cajnice (Presetnik et al. 2017). Due to the lack of additional
data, the distribution of M. brandtii in parts of south-eastern
Europe, including BiH, is unclear (Dietz et al. 2009). However,
Dietz & Kiefer (2016) describe its fragmented occurrence
in the surroundings of the study site. It is assumed that
the distribution of M. brandtii in the Balkans is limited to
mountainous areas (Benda 2004, Dietz & Kiefer 2016).

gPCR vyielded a 202 base pair product, and BLASTN
analysis resulted in 100% (E value of 1°°) similarity with
known M. brandtii COIl sequences from Italy (Galimberti et
al. 2012), western Russia (Kruskop et al. 2012) and Germany
(Boston et al. 2010). The phylogenetic analysis displays
minor differences in COIl sequence between the obtained
sequence and the included M. brandltii reference sequence
(Fig. 3). This is the first molecular confirmation of M. brandtii
in BiH.

Myotis mystacinus sensu lato (Kuhl, 1817)

Recently, the historical replacement of M. mystacinus
by M. davidii populations in the Balkans was suggested by
Coraman et al. (2020). Differentiation between both species
based on morphological characteristics is not possible, not
even with the use of mitochondrial DNA markers (Coraman
et al. 2020). Therefore, we retained the name M. mystacinus
s.l. for the presented findings. Myotis mystacinus s.l. was
caught at three sites, with a total of four individuals (2F -
2M). The sites of capture were riparian habitats and over a
small pond. The altitude of these sites ranged from 830-950
m. Three juveniles, simultaneously captured shortly after
sunset at Kapov Han (Fig. 1, site 8), indicate a maternity
colony of M. mystacinus s.I. in the vicinity.

In BiH, M. mystacinus s.l. is spread widely throughout
the country (e.g., Presetnik et al. 2017, 2019), but currently,
only one maternity colony is known (Dervovi¢ 2015). At
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the capture sites in riparian habitat, M. mystacinus s.l. was
caught together with M. brandtii and M. alcathoe (Fig. 4).
The co-occurrence of these three species in the vicinity of
river sites surrounded by thermophilous woodlands has
also been documented in former Yugoslavian countries,
namely Montenegro (Benda 2004) and Slovenia (Presetnik
& Zamolo 2018).

Myotis alcathoe von Helversen & Heller, 2001

In total, six individuals (3F - 3M) of M. alcathoe (Fig.
2b) were caught at four different sites (Table 1). The
altitude of the capture sites ranged between 530-830 m.
Most individuals were caught in a riparian habitat which
is considered preferable foraging habitat of this species
(Niermann et al. 2007). The capture of adult males, post-
lactating females, and a young of the year strongly indicates
reproduction and the presence of a population of this
species in BiH.

Previously, M. alcathoe was observed only once in BiH,
when in 2018, one male was caught approximately 60 km
north-west of Cajnice (Babi¢ et al. 2018). Additionally, one
M. alcathoe record is known from Montenegro, about 40 km
south-west of the study site (Benda et al. 2012).

gPCRyielded a 202 base pair product,and BLASTN analysis
resulted in 98% similarity with an E value of 292 with known
sequences of the COIl gene of M. alcathoe originating from
Italy (De Pasquale & Galimberti 2014), Portugal (Rebelo et
al. 2020), and Switzerland (Ruedi et al. 2021). This is the first
molecular confirmation of M. alcathoe for BiH. Phylogenetic
analysis displays three distinct clades, each corresponding
to a species of the M. mystacinus morphogroup (Fig. 3). The
analysis also indicates minor genetic differences between
known M. alcathoe sequences and the obtained sequence,
which is likely caused by a relatively small part of the COI
gene that was targeted by the used primers. Because M.
alcathoe was caught at four sites, this species seems to be
relatively common in the area of Cajnice.

Myotis emarginatus (Geoffroy, 1806)

Two M. emarginatus (1F - 1 unknown sex) were caught at
two different sites (Table 1). The altitude of the capture sites
ranged between 540-920 m. Both individuals were caught in
riparian habitats alongside streams. One caught female was
post-lactating. Myotis emarginatus is present throughout
the whole Balkans (Dietz & Kiefer 2016) and is common in
BiH (Rnjak et al. 2017).

Myotis nattereri (Kuhl, 1817)

One adult male M. nattereri was caught at Nurina pecina,
a small cave south-west of Cajnice (Fig. 1, site 4). The cave
was located at an altitude of 1000 m. The individual was
caught entering the cave when light rain occurred, indicating
that the cave is used at least temporarily as a roost.

From BiH, few records are known of this species, and the
records that exist are spread widely throughout the country
(e.g., Hodzic¢ et al. 2017, Presetnik et al. 2019).

Fig. 2 - During this study four individuals of Myotis brandtii (a) and
six individuals of Myotis alcathoe (b) were caught. Photos: (a) Jan
Buys and (b) Joris Verhees.

Myotis bechsteinii (Kuhl, 1817)

Three individuals (2F - 1M) of M. bechsteinii were caught,
each at a different site (Table 1). The altitude of the sites of
capture ranged between 950-1080 m. One individual was
caught entering a cave, one in a beech forest lane and one
over a small pond in a semi-open landscape.

Myotis bechsteinii is one of the rarest European bat
species and an indicator species for high-quality old-growth
broad-leaved forest such as oak (Quercus spp.) forests and
temperate beech forest zones (Dietz & Kiefer 2016). Even
though densities in the Balkans are locally higher than in
the rest of Europe (Dietz & Kiefer 2016), there are only four
previously known findings of M. bechsteinii in BiH (HodZi¢ et
al. 2017). However, this is most likely a consequence of the
lack of research effort.

At Viline bukve (Fig. 1, site 6), the forest habitat partly
consists of ancient beech trees (Miéic et al. 2018) and other
mature deciduous trees, including oak and maple (Acer
spp.). Here, one post-lactating M. bechsteinii was caught.
The reproductive status of this female indicates the presence
of a maternity colony in the vicinity. This is also indicative
of these forests’ suitability for M. bechsteinii and should be
recognised as highly valuable habitat for this species.

Myotis blythii (Tomes, 1857)

One sexually active adult male M. blythii was caught
in an orchard at an altitude of 750 m (Table 1). Myotis
blythii occurs throughout BiH (Dietz & Kiefer 2016). Here,
the presence of large maternity colonies are known (e.g.,
Husanovi¢ & Mulaomerovic¢ 2018).
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Fig. 3 - Phylogenetic analysis of the obtained sequences (depicted in bold) partial COI gene in relation to known Myotis brandtii, Myotis
mystacinus and Myotis alcathoe sequences. For each species, a distinct clade is distinguished. The codes depict GenBank accession
numbers and the country of origin is stated at the end of each sequence. The bar represents a sequence divergence of 2%. The evolutionary
distances were computed using the maximum likelihood method with pairwise deletion and 1000 bootstrap replications.

Fig. 4 - Riparian habitat of the Janjina stream (Fig. 1, site 9)
surrounded by thermophilous woodland where Myotis brandtii,
Myotis mystacinus sensu lato, and Myotis alcathoe were captured
together. Photo: Jan Buys.

Nyctalus leisleri (Kuhl, 1817)

Two adults, sexually not active, N. leisleri males were
caught at a single site (Table 1). The capture site is a riparian
habitat alongside the Janjina stream in Kapov Han (Fig. 1,
site 10) at an altitude of 540 m.

In the Balkans, little data is available about N. leisleri
and knowledge of breeding populations is lacking (Miri¢ &
Paunovi¢ 1997). From BiH, multiple records of this species
are described, the closest from approximately 10 km west of
Cajnice (e.g., Mulaomerovi¢ et al. 2020).

Eptesicus serotinus (Schreber, 1774)

One adult nulliparous E. serotinus was caught over a
pond and acoustic recordings were made at two sites in
riparian habitat (Table 1). The altitude of the capture and
the recording sites ranged between 570-920 m.

Vespertilio murinus Linnaeus, 1758

Two adults V. murinus males, were caught at two sites in
riparian habitats (Table 1). Both males were sexually active.
The altitude of the sites of capture were at 540 and 830 m.

Because of seasonal occurrence due to migrating
individuals and sex-related segregation, the distribution of
V. murinus in south-eastern Europe is complicated (Dietz &
Kiefer 2016). In the Balkans most observations are known
from mountainous areas, where this species is present in low
densities (Dietz et al. 2009). Few records originate from BiH,
scattered throughout the country (Tiganj & Mulaomerovié
2017).

Pipistrellus pipistrellus (Schreber, 1774)

Eight individuals (7F - 1M) of P. pipistrellus were caught
at three sites. During acoustic surveys, this species was
recorded at four additional sites (Table 1), and several single
observations with bat detectors were done in the town
of Cajnice. This species was observed in riparian habitats,
forest lanes, over a pond, and in urban areas. The altitude of
the capture and recording sites ranged between 540-1160
m. Captured females were predominantly post-lactating,
and several individuals were classified as young of the year.
Additionally, the moment of capture shortly after sunset and
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the frequent observations in the town indicate the presence
of a maternity colony in Cajnice.

Pipistrellus pygmaeus (Leach, 1825)

In total, six individuals (4F - 2M) P. pygmaeus were caught
at three sites. During acoustic surveys, this species was
recorded at two additional sites. Capture and recording sites
consisted of riparian habitats at an altitude of 540-920 m
(Table 1). All captured females were post-lactating, and both
males were sexually active. Because of the reproductive
status of the caught individuals, presence of a maternity
colony of this species in the study area is likely.

From south-eastern BiH few P. pygmaeus records are
known, but it is likely that the fragmented distribution of
this species is a result of the low intensity of bat surveys in
this region (Karapandza et al. 2014).

Pipistrellus nathusii (Keyserling & Blasius, 1839) /
Pipistrellus kuhlii (Kuhl, 1817)

Pipistrellus nathusii/kuhlii species pair was recorded
at three sites (Table 1), and several observations with bat
detectors were done in the town of Cajni¢e. Recordings did
notcontainsocial calls, which might have led to certain species
identification. Distinguishing both species solely based on
echolocation is not possible (Barataud 2015). Apart from

the town of Cajnice, all recording sites concerned riparian
habitats alongside streams, at an altitude ranging from 540-
920 m. Pipistrellus nathusii and P. kuhlii are both known to be
present in BiH (Karapandza et al. 2014). However, breeding
areas of P. nathusii are particularly situated in north-eastern
Europe (Dietz & Kiefer 2016). In contrast, P. kuhlii is widely
distributed throughout the Mediterranean Region and
adjacent areas (Dietz et al. 2009). Given the recording dates
and the (seasonal) European distribution, it is most likely
that the recordings are of P. kuhlii.

Barbastella barbastellus (Schreber, 1774)

This species was recorded acoustically at two sites in
deciduous and pine forests and three times in riparian
habitat (Table 1). The altitude of these sites ranged between
540-1080 m. The fact that we recorded B. barbastellus in
five out of eleven sites suggests that this species is present
commonly around Cajni¢e. In the surrounding forests,
presence of a population is likely.

Barbastella barbastellus inhabits a wide variety of forest
habitats where it primarily roosts under loose bark (Dietz &
Kiefer 2016). It is assumed that B. barbastellus is not rare
in BiH because of the many suitable forest habitats (Pasic¢
& Napotnik 2014). This also applies to the direct area of
Cajnice, where land is covered up to 80% with forests (Glick
et al. 2011).

Table 1 - Documented bat species and species pairs in the area of Cajnice in south-eastern Bosnia and Herzegovina in 2019. Site numbers
correspond with Fig. 1. Species recorded acoustically are displayed as (r). *: site in Cicelj Nature Reserve.

Site Survey date Survey site and local name Species Numb'er
number of species
Janjina stream P. pipistrellus (r), P. nathusii/kuhlii (r),
F
! 30July 2013 (Prasumski rezervat Borica) B. barbastellus (r) 3
Janjina stream and over pool .
2* 1 201 . - . 1 1
31 July 2019 (Trim staza u Cicelju) M. emarginatus (1)
Coniferous forest lane
" .
3 1 August 2019 (Kladni do) P. pipistrellus (r), B. barbastellus (r) 2
Small cave entrance R. ferrumequinum (1), R. hipposideros (2),
4 2 August 2013 (Nurina pecina) M. nattereri (1), M. bechsteinii (1) 4
Janjina stream, orchard and M. brandtii (3), M. alcathoe (3), M. blythii (1),
A t 201 .
> 3 August 2019 forest edge (Podkamen) P. pipistrellus (2), P. pygmaeus (1) >
6 4 August 2019 Beech forest R. hipposideros (r), M. bechsteinii (1), 5

(Viline bukve)

Over small pool at Baha

7 5 August 2019 (Studenac)

3 5 August 2019 Next to Janjina stream

(Kapov Han)
g 6 August 2019 Over and alongside Janjina
stream (Pomol)
10 7 August 2019 Over and alongside Janjina
stream (Kapov Han)
11 8 August 2019 Over and alongside Altima

and Janjina stream (Brezovice)

N. leisleri (r), P. pygmaeus (r), B. barbastellus (r)

M. mystacinus s.l. (1), M. bechsteinii (1), N.
leisleri (r), E. serotinus (1), P. pipistrellus (r), 7
B. barbastellus (r), P. auritus (1)

M. alcathoe (1) 1

M. brandtii (1), M. mystacinus s.I. (3), M.
alcathoe (1), V. murinus (1), P. pipistrellus (5), 6
P. pygmaeus (4)

M. emarginatus (1), M. alcathoe (1), N. leisleri
(2), E. serotinus (r), V. murinus (1), P. pipistrellus

(r), P. pygmaeus (r), P. nathusii/kuhlii (r), 9
B. barbastellus (r)
N. leisleri (r), E. serotinus (r), P. pipistrellus (1), P. 5

pygmaeus (1), P. nathusii/kuhlii (r)
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Plecotus auritus (Linnaeus, 1758)

One adult male P. auritus was captured over a small
pond. The capture site was located at 950 m and surrounded
by mixed forest habitat.

From BiH, few records of P. auritus are known, scattered
throughout the country (e.g., Karapandza 2014, Presetnik et
al. 2016).

CONCLUSIONS

To our knowledge, previous to our ten-day inventory,
there were no published bat records in the area of Cajnice.
In this area, we documented 16 bat species and one
additional bat species pair that could not be identified up to
species level by its echolocation calls. This is approximately
55% of all known bat species (31) in BiH. Because of the
relatively small study area and short periodical duration of
the research, it can be concluded that the area of Cajnice
hosts a diverse bat fauna.

Our study also comprises the first bat research in the
protected Cicelj Nature Reserve. In this area, we documented
the bat species M. brandtii, M. mystacinus s.l., M. alcathoe,
M. emarginatus, V. murinus, P. pipistrellus, P. pygmaeus, B.
barbastellus, and additionally P. nathusii/kuhlii that could
not be distinguished based on recorded echolocation calls.
Just outside the boundaries of Cicelj Nature Reserve we
observed R. ferrumequinum, R. hipposideros, M. nattereri,
and M. bechsteinii.

The observed species M. alcathoe, M. bechsteinii,
and B. barbastellus are considered tree roosting species
and depend on varied well-structured forests, dead and
decaying trees, an abundance of tree cavities, and both
densely structured and open areas. It can be presumed that
forests in the area of Cajnice offer these conditions and are
of high importance for these bat species. Therefore, specific
conservation measures should target forest structure and
composition and preserve (old) trees that provide roost
possibilities such as cavities and loose bark.

The presence of M. brandtii and M. alcathoe at multiple
sites in the area of Cajnice is an important result of this study,
wherein we present the first molecularly confirmed records
of both species for the country. Based on our results, it can
be assumed that reproducing populations of M. brandtii and
M. alcathoe are present in BiH. Also, the relatively numerous
observations of roosts of R. hipposideros indicate that this
species is still widespread in the area.

This study contributes to the knowledge of bat fauna
and its spatial distribution in the area of Cajni¢e in south-
eastern BiH. Currently, this country remains one of the most
poorly investigated in Europe regarding bat fauna. Further
research is needed to acquire better knowledge of species
distributions and long-term population trends. Herewith, bat
conservation strategies can be prepared for BiH specifically.
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