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Abstract. The status and distribution of Blasius’s horseshoe bat Rhinolophus blasii in Romania is largely

unknown. Historical records suggest the presence of the species mainly in the south-western part of the

country, and also in the lower MuresValley, Metaliferi and Trasciu Mountains. However, old faunistic data
are questionable, due to the difficult identification of medium-sized horseshoe bats and also due to the
sympatric presence of the Mediterranean horseshoe bat Rhinolophus euryale. Recent and regular monitoring in

North-Western Romania confirms the presence of the species in the Gildseni Cave, Padurea Craiului

Mountains, in the northern part of the Apuseni mountains range. Formerly considered to be a 100% R. euryale

colony, it is actually a colony where there are indications of seasonal R. blasii dominance. With this data, we

provide the northernmost distribution point of R. blasii in Europe.
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Blasius’s horseshoe bat (Rhinolophus blasii) has the
smallest range among horseshoe bats and is patch-
ily distributed in the Palearctic and the Afrotropics
(Jacobs et al. 2008). Considered by some authors
the rarest European horseshoe bat species (Krys-
tufek 1999), it shows a primarily south-eastern dis-
tribution on the continent, spanning from the east-
ern Adriatic coast, through the Balkans, into west-
ern Turkey, as well as the Mediterranean islands
of Cyprus and Crete (Dietz et al. 2009). The Euro-
pean distribution of the species (Fig. 1.A.) reaches
well into south-western Romania (Fig 1.B., Krys-
tufek 1999, Jacobs et al. 2008, Battersby 2010), but
some authors describe it as probably absent in the
country (Dietz et al. 2009). In the last decades only
a few doubtful data were made available from
Romania (Nagy et al. 2003). The species was con-
sidered absent from northern Bulgaria (Dietz et al.
2009), where no R. blasii specimens were found
among the more than 5.000 captured horseshoe
bats. But according to Benda et al. (2003), as well
as Dietz & Kiefer (2014), the species is present also
in this region, although probably rare.

R. blasii is a typical cave-dwelling bat species,
roosting almost exclusively in caves all year round
(Dietz et al. 2009, Battersby 2010). However, ear-
lier records from Romania (Bazilescu 1970, Ba-
zilescu 1971, Barbu & Bazilescu 1977, Bazilescu et
al. 1980) indicate roosting also in buildings. The
species usually occurs at lower altitudes, prefer-
ring small-scale mosaic landscapes, with open
habitats, shrublands and forests (Dietz et al. 2009).

R. blasii feeds mainly on moths, which are cap-
tured with an agile flight, often close to the vegeta-
tion (Dietz et al. 2009). Some authors suggest that
the species is also able to purchase food through
ground gleaning (Siemers & Ivanova 2004, Ahmim
& Moali 2013). R. blasii is considered a sedentary
species, with seasonal movements between sum-
mer and winter roosts on a distance of up to 10 km
(Hutterer et al. 2005, Dietz et al. 2009), but the spe-
cies most probably also exhibits seasonal migra-
tions of up to 100 km (Dietz et al. 2009), similar to
the two other medium-sized horseshoe bat species
(R. euryale and R. mehelyi). In general, medium-
sized horseshoe bats are very sensitive to ringing
(Dietz et al. 2006, Dietz et al. 2009), and in conse-
quence, data regarding their seasonal movement
are scarce.

According to previous research, the Romanian
distribution areas of R. blasii and R. euryale overlap
significantly (Dumitrescu et al. 1963, Gheorghiu et
al. 2001, Valenciuc 2002, Decu et al. 2003, Murariu
2005). The two species often occur in the same
roost and even form mixed clusters (Dietz et al.
2009), which is also the case in Romanian roosts
(own data). As R. blasii and R. euryale are similar in
size and in morphological traits, they cannot be
identified with certainty except with captured
specimens and the exact measurements on the
phalanxes of the fourth finger, record of echoloca-
tion calls and by high quality and clear photo-
graphs of their nasal formations.

The main Romanian distribution area of the
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Figure 1. A. European distribution (gray area) of R. blasii (Nagy et al. 2003, Jacobs et al. 2008, Dietz & Kiefer 2014). The
black dot represents the location of new sites regarding R. blasii identification in Romania, discussed in the present

study. B. Map of Romania, with the two new locations of R. blasii in North-Western Romania (black dots), and six

sites (white dots), where R. blasii was indicated in the literature, but which were not confirmed by recent monitoring.
The dotted line represents currently accepted northern distribution limit of R. blasii.

species covers the south-western part of the coun-
try, namely the Oltenia and Banat regions (Fig.
1.B.) where there are historical records of the spe-
cies in 24 caves (Dumitrescu et al. 1963, Decu-
Burghele 1963, Burghele-Baldcescu & Avram 1966,
Dancéu & Capuse 1966, Burghele-Baldcescu 1966,
Negrea & Negrea 1967, Georgescu 1968, Bazilescu
et al. 1980, Nagy et al. 2003, Barti 2005, Marginean
et al. 2011, Dragu A., pers. comm. 2013) and three
buildings (Bazilescu 1970, Bazilescu 1971, Barbu &
Bazilescu 1977, Bazilescu et al. 1980). However,
due to the sympatric presence of R. euryale in the
same areas, some of these faunistic records are at
least questionable. Similarly, literature data from
several Transylvanian caves mention the presence
of the species (Fig. 1.B.). For example, Dumitrescu
et al. (1963) observed solitary specimens in the
Dutu and Sénesii caves (lower Mures river basin),
even though recent observations do not support
the presence of the species in these caves (Margi-
nean et al. 2011, Dragu, A., pers. comm. 2013,
Cs6sz et al. 2015, own data). Dumitrescu et al.
(1963) indicate the presence of solitary R. blasii
bats in Mada and Cofta Sarbilor caves (Codru
Moma Mountains), but there is no recent data
available. Literature data from the Liliecilor din
Cheile Ampoitei and Bisericuta caves, both from
the southern part of the Trascdu Mountains, also
mention the presence of R. blasii (Dumitrescu et al.
1963), but these are probably erroneous, since re-
cent monitoring actions bring evidence of the con-
trary (Biics et al. 2012). Liliecilor din Cheile
Ampoitei cave currently roosts a small R. euryale

summer colony (Biics et al. 2012), which has been
demonstrated also through ultrasound recordings.
Osteological material collected from the cave also
support the historical presence of R. euryale, but no
evidence of the former presence of R. blasii was
found (own data).

The presence of R. blasii in North-Western part
of Romania, specifically in the northern part of the
Pddurea Craiului Mountains was summarily indi-
cated in frame of a large faunistic study, based on
captured specimens and ultrasound recordings
(Mdrginean et al. 2011). However, the study does
not insist on the status of R. blasii in the region,
and acknowledges the need of further, detailed re-
search. Here we present solid evidence about the
northernmost R. blasii colony in Europe, and pro-
vide detailed information about the permanent
presence of the species in the Padurea Craiului
Mountains.

The Padurea Craiului Mountains are located in the north-
ernmost region of the Apuseni Mountains, North-
Western Romania, and are characterized by extensive
limestone areas, which are rich in caves (0.79 caves per
km?, Bleahu et al. 1976) and have temperate moderate
climate, diverse landscape and a maximum altitude of
1,027 m a. s. 1. Habitat composition includes coniferous,
deciduous and mixed forests, bushes, grasslands, agricul-
tural areas, wetlands and/or other water bodies, as well
as rural habitats. With several hundred caves, the area
provides all year round roost for a diverse bat fauna
(Nagy & Postawa 2011; Biics et al. 2012).

The systematic research, upon which the current
study is built, started in the area of the Apuseni Moun-
tains in 2010 January and is currently running. The total
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number of caves and other underground sites surveyed to
date is 120, comprising the three main mountain ranges of
the Apuseni Mountains: the Bihor, Padurea Craiului and
Trasciu Mountains. Out of these three mountain ranges,
we have found R. blasii only in the Padurea Craiului
Mountains.

The Galaseni cave (Romanian name: Pestera de la
Galadseni, cadastre number: 5/3727) is located in the
northern part of the Pddurea Craiului Mountains, near
the locality of Galdseni, Bihor County. A colony of me-
dium sized horseshoe bats was known to use the cave
during hibernation and also as nursery roost, but was
presumed to consist only of R. euryale (Szodoray-Paradi
2011). Vadu Crisului Cave (Romanian name: Pestera de la
Vadu Crisului, cadastre number: 61/3726) is a touristic
cave, and a highly visited karst attraction located in the
Crisul Repede Gorge, also in the northern part of the Pa-
durea Craiului Mountains. No data about medium-sized
horseshoe bats were known from this site until recently.
Vadu Crisului Cave is located within the boundaries of
the Natura 2000 site ROSCI006 Defileul Crisului Repede -
Padurea Craiului, with the Galdseni cave being just out-
side the limits of the protected area.

During the seasonal monitoring of the Galdseni and
Vadu Crisului caves, we used standard bat research
methods: direct observations of hibernating bats and
nurseries, mist-netting, ultrasound recordings, and analy-
sis of osteological materials. Larger colonies (above 100
bats) were counted based on photographs and subse-
quent PC work, in order to reduce direct, on-site distur-
bance. Individuals captured during the mating period
were morphologically identified according to Dietz et al.
(2009) and Jére et al. (2010). After standard measurements
and occasional genetic sampling, captured bats were im-
mediately released. In the case of all captured medium-
sized horseshoe bats, the first and second phalanx of the
fourth finger were also measured, with the length of the
second phalanx in case of R. blasii specimens being less
than twice as long as the first phalanx. Ultrasounds were
recorded using D240X bat detector (Pettersson Elektronik
AB), and analyzed with BatSound 4.1.2 (Pettersson Elek-
tronik AB), based on Siemers et al. (2005) and Walters et
al. (2012). Collected osteological material was identified
according to Csorba et al. (2003). Observations, capture
and sampling was done according to permit nr. 33/2013,
nr. 97/2013, nr. 119/2014, and nr. 1/2015, issued by the
Speleological Heritage Committee.

Out of the 120 caves and underground sites sur-
veyed, ten sites offer roost to medium-sized horse-
shoe bat species (Biics et al. 2012), to which we can
add, based on the present study, the Vadu
Crisului cave. Out of these eleven caves, two have
been identified as roosts for R. blasii: Gildseni cave
and Vadu Crisului cave (Fig 1.B.). The presence of
the species in the region was first observed at the
Vadu Crisului cave, where in September 2010 we
captured two R. blasii bats, but no additional iden-
tifications were made at the cave in the study pe-
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riod. Géldseni cave is at an aerial distance of only
six km, and in this way Vadu Crisului cave is well
within the reach of R. blasii in the mating period.
Subsequently, we demonstrated the permanent
and year-round presence of the species starting
from 2012 at the Galdseni cave, with four different
methods: autumn mist-nettings (Fig. 2.A.), ultra-
sounds (Fig. 2.C), osteological material of de-
ceased specimens, and winter monitoring. Results
for the Géldseni cave are summarized in Table 1.

Winter monitoring actions revealed that the R.
blasii / euryale mixed colony consists of 18-264
bats, with a maximum presence of 264 bats ob-
served in January 2014. In February 2012, the col-
ony was located at only 2 m height, in one of the
low galleries of the cave, allowing close-up photos
of individuals, and making possible to identify
species based on the shape of the sella, the con-
necting process and the horizontal fold below the
lancet. The size of the summer colony is more fluc-
tuating, with 6-200 bats observed throughout the
study, with the maximum of 200 bats being ob-
served in July 2014.

Mating activity of R. blasii was proven in three
consecutive years (2012-2014), by catching and
identifying a total of 69 specimens. During these
events, a total of 15 R. euryale were caught, repre-
senting only 18 % of the medium-sized horseshoe
bats present. The dominance of R. blasii in the mat-
ing season was unequivocally established in Sep-
tember 2014, when among the nine medium-sized
horseshoe bats caught, all were R. blasii. On aver-
age, R. blasii represented 82 % of the medium-
sized horseshoe bats caught during the mating
season at Gdldseni cave. Besides mist-netting
events, we also made ultrasound recordings at the
cave entrance, yielding typical R. blasii CF ultra-
sounds with 92.6-94.5 kHz frequency (Fig. 2.C.).
This is in the specific R. blasii range of 92-98 kHz,
and shows no overlap with typical R. euryale ultra-
sounds of 104-109 kHz (Dietz et al. 2009).

The data collected in the period 2010-2015
proves the constant presence of a R. blasii / euryale
mixed colony in the Géldseni Cave, as well as the
permanent presence of R. blasii in the Pddurea
Craiului Mountains, North-Western Romania. The
two caves discussed in the present study are at
over 100 km aerial distance from those roosts in
which despite existing literature (Dumitrescu et al.
1963), the presence of R. blasii could not be con-
firmed (Biics et al. 2012). Hence, we consider that
the closest, currently known roosts of R. blasii are
in South-Western Romania (Dumitrescu et al.
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Figure 2. A. Portrait of R. blasii captured at the Gildseni cave in September 2013. B. Part of the mixed hibernation col-
ony of R. blasii and R. euryale in the Galdseni cave, in December 2012. C. Sonogram of R. blasii at the Galdseni cave, re-
corded in September 2012.

Table 1. Capture and visual observation details for the R. blasii population identified in the 2012-2015 period in the
Galdseni cave, Pddurea Craiului Mountains, North-Western Romania. Data are ordered based on the used method of
observation and afterwards, in chronological order. F - female, M - male, A - adult, J - juvenile.

Captured R. blasii

Date Period Method of observation  R. blasii ~ R. euryale Sex Age

F M A i
2012.10.03  swarming mist-netting 22 4 7 15 19
2013.09.19  swarming mist-netting 38 11 21 17 28 10
2014.09.30  swarming mist-netting 9 - 3 6 9 -
2012.01.25  hibernation  visual, dead specimen 72 R. blasii / R. euryale mixed colony
2012.02.15  hibernation  visual, photo 117 R. blasii / R. euryale mixed colony
2012.03.23  hibernation  visual 110 R. blasii / R. euryale mixed colony
2013.01.08  hibernation  visual 195 R. blasii / R. euryale mixed colony
2013.02.28  hibernation  visual 160 R. blasii / R. euryale mixed colony
2014.01.15  hibernation  visual 264 R. blasii / R. euryale mixed colony
2014.03.12  hibernation  visual 18 R. blasii / R. euryale mixed colony
2015.01.08  hibernation  visual 211 R. blasii / R. euryale mixed colony
2015.03.06  hibernation  visual 253 R. blasii / R. euryale mixed colony
2012.06.08  nursery visual 70 R. blasii / R. euryale mixed colony
2013.06.04  nursery visual 70 R. blasii / R. euryale mixed colony
2013.07.18  nursery visual 85 R. blasii / R. euryale mixed colony
2014.06.13  nursery visual 6 R. blasii / R. euryale mixed colony
2014.07.31  nursery visual 200 R. blasii / R. euryale mixed colony

1963, Gheorghiu et al. 2001, Valenciuc 2002, Decu the species in a northward direction. Furthermore,
et al. 2003, Murariu 2005), at 172 km aerial dis- the results of mist-nettings performed in swarm-
tance. This greatly expands the distribution area of ing periods suggest that R. blasii is not only pre-
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sent, but can be seasonally dominant, representing
on average 82 % of medium-sized horseshoe bats
captured at Galdseni cave. However, there is cur-
rently no evidence that this is true for each season.
Probably the ratios of R. blasii and R. euryale can be
attributed also to the movements of bats between
other roosts in the area.

Several questions arise from the results of our
study. First of all, we can hypothesize about the
existence of an isolated population of R. blasii in
the Padurea Craiului Mountains. Similar examples
are known for medium-sized horseshoe bats, like
R. euryale in the Carpathian Basin (Uhrin et al.
2012) or R. mehelyi in Dobrogea (Dragu & Borissov
2011). Taking into account the literature data
about the migratory behaviour of R. blasii (Hut-
terer et al. 2005, Dietz et al. 2009) we state that
most probably there is no direct connection to the
colonies in South-Western Romania. However,
partial results of Biics et al. (2014) support the sce-
nario of connected R. blasii colonies. These results,
obtained using the analysis of mitochondrial
(HVII) and nuclear (RAG2) markers already sug-
gest that the Galdseni colony is not isolated from
southern colonies, and is genetically identical to
colonies located in South-Western Romania (Biics
et al. 2014). Progressing work of the authors on
other types of molecular markers will either
strengthen or dismiss this theory.

As a consequence, we can hypothesize about
the existence of yet unidentified R. blasii colonies
in the Apuseni mountain region, which could rep-
resent stepping-stones
Galdseni colony. Such colonies could ensure ade-
quate gene-flow between R. blasii colonies from
South-Western Romania and the newly described
colony from the Padurea Craiului Mountains,
which is at the northern margin of the Apuseni
mountain region. The considerable fluctuations in
the size of summer and winter colonies, as well as
the sedentary character of the species also suggest
the existence of such stepping-stone R. blasii colo-
nies in the study area. In addition, an ultrasound
based data from the Ciur Izbuc cave, which was
published as uncertain (Willemsen & Thomassen
2009) was later confirmed by us to belong to R.
blasii, through the analysis of the original sound
recordings due to the kindness of data owners
(Buys J., Koelman R., Willemsen J., pers. comm.
2013). This indicates the presence of the species
also in the southern part of the Pddurea Craiului
Mountains, some 15 km south of the Galdseni

needed to form the

cave.
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Finally, another plausible explanation for the
fluctuations in colony size is that they are caused
by human disturbance, in form of frequent and
uncontrolled site visits. These visits could led the
colony to retreat to inaccessible parts of the
Galaseni cave, resulting in data about partial colo-
nies. This raises the question about the necessity of
site protection. The Galadseni cave is located just
outside the limits of the Natura 2000 site Defileul
Crisului Repede - Pddurea Craiului, and thus, has
no protection secured. The colony of the Galdseni
cave is one of the most important aggregations of
medium-sized horseshoe bats in the Apuseni
mountain region, and requires urgent protection.
In addition, a detailed study of known medium-
sized horseshoe bat colonies in the Apuseni moun-
tain region is needed, to clarify the real distribu-
tion, population size and conservation status of
the two medium-sized horseshoe bat species pre-
sent.
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