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Abstract. Two males Pipistrellus pygmaeus were captured in August 2003 near Qafémal (northern Al-
bania) and identified on the basis of morphological characters. Hunting individuals of this species were
observed and detected also in a riparian forest of the Vjosés valley near Tepelené (southern Albania) in
April 2004. They represent the first records of this species from Albania. P. pygmaeus is reported for the
first time also from Bosnia and Herzegovina, where echolocation calls of the species (lowest frequencies
52-57 kHz) were recorded near Miljevina and in Dobro Polje.

INTRODUCTION

Since the time of recognition of the pygmy (soprano) pipistrelle Pipistrellus pygmaeus (Le-
ach, 1825) within the P. pipistrellus complex (BARRATT et al. 1997, Jones & BARRATT 1999),
its distribution has been intensively surveyed across Europe. Soon, it was discovered that the
species ranges widely from Portugal to western part of Russian Federation and the Caucasus,
and from Great Britain, southern Scandinavia and Estonia to Greece and Turkey (HORACEK et
al. 2000, LivpPens 2000, MAYER & voN HELVERSEN 2001, BENDA et al. 2003a, Hurva et al. 2004,
WERMUNDSEN & SivONEN 2004, VIERHAUS & Krapp 2004).

Although widespread, the range of this species in the Balkans is known only fragmentary due
to the low intensity of bat surveys there in general. Actually, its presence has been confirmed
for most of the Balkan countries (LivpEns 2000, 2001, PReseTNIK et al. 2001, Dietz et al. 2002,
Benpa et al. 2003b, Decu 2003, Hurva et al. 2004). As P. pygmaeus was found at numerous
localities in Greece (HanAk et al. 2001), including its northern parts, it was expected to occur
also in Albania and in the countries of former Yugoslavia, where it has not been recorded yet.
Hence, taking into account the present state of knowledge, the range of pygmy pipistrelle in
southern Balkans, depicted by voNn HELVERSEN & HoLDERIED (2003) and reprinted by VIERHAUS
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Fig. 1. Male of Pipistrellus pygmaeus captured on 10 August 2003 near Qafémal, northern Albania (K.
SACHANOWICZ).

Rys. 1. Samiec Pipistrellus pygmaeus odtowiony 10 sierpnia 2003 w poblizu Qafémal w péinocnej Albanii
(K. SAcHANOWICZ).

& Krapp (2004) is misleading as giving an impression of its confirmed occurrence in southern
half of Albania and in Macedonia. This tentative range also covers a belt of southern Bulgaria
althought only one record was known by then from southernmost part of the country (DieTz
et al. 2002).

Single old records of bats belonging to small Pipistrellus complex are known from Macedo-
nia, Montenegro as well as from Bosnia and Herzegovina (e.g. BoLkay 1926, BuLi¢c & Miri¢
1967, KrySTUFEK et al. 1992, Jones 1999). The only record for Albania, published recently
without any details — a male captured in a flat in Tirana — has to be assigned to P. pipistrellus
sensu lato (UHRIN et al. 1996).

In addition to the present knowledge of P. pygmaeus distribution, herein we report first data
on the species presence in Albania and in Bosnia and Herzegovina.

MATERIAL AND METHODS

Data were collected in the Balkans during the trips in 2003—2004. Hunting bats were detected using a he-
terodyne detector Pettersson D100 and recorded with broadband Pettersson D980 detector and SONY
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WM-D6C tape recorder. Recordings were analysed using BatSound 3.1 computer software (Pettersson
Elektronik AB, Sweden). For identification of the time-expanded calls we relied on characters given by
ZINGG (1990), Russo & JonEes (2002) and OBrisT et al. (2004), while for determination of captured indivi-
duals — we followed HAusSSLER et al. (1999), SENDOR et al. (2002), voN HELVERSEN & HoOLDERIED (2003),
and DieTz & VON HELVERSEN (2004).

RECORDS

P. pygmaeus was recently recorded at two localities in Albania (1-2) and at two sites in Bosnia and Her-
zegovina (3—4):

(1) On 10 August 2003, two adult, sexualy active males were mist-netted over a small artificial pool
(42° 06’ N, 20° 06’ E), 731 m a. s. 1., in a bed of a mountain stream, east of the Qafémal village, along
the road Shkodra—Kukés (northern Albania, Puké district). The habitat around the site comprised a small
settlement, cultivations and overlogged mountain forest of the black pine Pinus nigra and the beech Fagus
sylvatica. More individuals of P. pygmaeus were observed and detected (Pettersson D100) at dusk when
hunting over the stream and sparse vegetation covering surrounding mountain slopes.

Measurements of two males were as follow: forearm length — 31.0 and 29.6 mm, fifth finger length
—39.0 and 38.1 mm and weight — 5.5 and 5.0 g, respectively. Their pelage was light brown with yellowish
tinge on the back and with weak contrast between dorsal and ventral side, which was whitish-grey with
yellowish tinge. The muzzle and ears (7.9 mm) were relatively short (Fig. 1), light brown but slightly
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Fig. 2. The sonogram and power spectrum graph of time-expanded echolocation calls of P. pygmaeus
recorded near Tepelené, southern Albania, on 19 April 2004.

Rys. 2. Sonogram i wykres widma mocy sygnalow echolokacyjnych P. pygmaeus nagranych w okolicy
Tepeleny w potudniowej Albanii, 19 kwietnia 2004.
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darker than the pelage; the skin was lighter, pinkish particularly around the eyes and in the basal part of
the ears. Both individuals had pronounced small ridge between the nostrils. Penis was yellowish without
paler medial stripe. Glandular bumps inside of mouth were of similar yellowish colour. Basal part of the
uropatagium was densely covered with fur on dorsal side, a condition usually seen in P. nathusii (Keyser-
ling et Blasius, 1839). After being identified, sexed, measured and photographed the bats were released.

(2) P. pygmaeus was also recorded in the Vjosés valley, ca 1 km south of Tepelené (40° 17’ N, 20° 02’ E),
114 ma. s. 1. Soon before the dusk (19.10 p.m.), on 19 April 2004, several individuals were observed and
detected with Pettersson D980 (Fig. 2), while hunting above a small branch of the river and near the tree
crowns in an old stand of oriental planes Platanus orientalis and poplars Populus sp. Apparently, these
bats were shortly after leaving their roost, which could be located in a tree hole or crevice, since no other
type of shelters was available nearby.

The mean parameters of recorded calls were: frequency of maximum intensity: 57.2 kHz (ran-
ge 55-60 kHz, n=12), highest frequency: 78.8 kHz (range 67-99 kHz, n=8), lowest frequency:
55.4 kHz (range 54-57 kHz, n=9), pulse length: 5.5 ms (range 4-7 ms, n=8), interval length: 74.4 ms
(range 61-78 ms, n=10).
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Fig. 3. The sequence of time-expanded search calls of P. pygmaeus (upper row of signals), recorded near
Miljevina, Bosnia and Herzegovina, on 2 May 2004. Frequency of maximum intensity shown in a power
spectrum graph is marked with a cross. Lower row of signals illustrates echolocation calls of Hypsugo
savii recorded simultaneously. High background noise level caused by turbulent water.

Rys. 3. Sekwencja sygnalow echolokacyjnych P. pygmaeus, nagranych w okolicach Miljewiny, w Bo$ni
i Hercegowinie, 2 maja 2004 (gorny szereg). Krzyzyk na wykresie widma mocy wskazuje czgstotliwos¢
maksymalnego natgzenia dzwigku. Ponizej, na sonogramie, nagrane jednoczesnie sygnaty Hypsugo savii.
Wysoki poziom szumoéw tta powodowany byt przez ptynaca wodg.
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(3) Miljevina (43° 31’ N, 18° 39’ E), 599 m a. s. 1., approximately 2.5 km south of the village, in a rocky
canyon of Bistrica river (100—150 m in depth) on the Dinarian Mts, eastern Bosnia. The site was surroun-
ded by almost vertical limestone walls and steep slopes, partially overgrown with sparse mixed forest
(spruces and beeches). At sunset on 2 May 2004, a search calls of hunting individuals of P. pygmaeus
were detected and recorded with Pettersson D980 bat detector and the tape recorder.

The signals were FM-qcf calls (Fig. 3) of the following mean parameters: frequency of maximum in-
tensity: 57.2 kHz (range 55-62 kHz, n=12), highest frequency: 72.4 kHz (range 64—85 kHz, n=9), lowest
frequency: 54.2 kHz (range 52—-57 kHz, n=9), pulse length: 5.8 ms (range 5—7 ms, n=9), interval length:
76 ms (range 70-90 ms, n=11).

(4) Later, in the same night as above, echolocation and social calls of P. pygmaeus (composed of three
elements at frequency of 18 kHz) were recorded near Dobro Polje (43° 35’ N, 18° 31’ E), 1008 m a. s. 1.,
ca. 0.5 km west of the village, at a bridge over Bistrica river, eastern Bosnia.

DISCUSSION

Individuals captured near Qafémal fitted well into the range of morphological variation of P.
pygmaeus, given by the most recent authors (HAUSSLER et al. 1999, voN HELVERSEN & HOLDE-
RIED 2003, DieTz & voN HELVERSEN 2004), thus their identification, in this case also supported
by detector observation, appeared unambiguous. More attention should be paid to the species
determination based on recorded echolocation calls. Although in the northern Europe, acoustic
identification of P. pygmaeus is one of the easiest among vespertilionid bats, it is much more
complicated in the Meditterranean zone, where the species occurs sympatrically with Minio-
pterus schreibersii (Kuhl, 1817) and both these species often share the same hunting habitats
(Russo & Jones 2003). Noteworthy, although M. schreibersii is taxonomically distant and belongs
to a different family (Miniopteridae), it reveals echolocation calls suprisingly similar to those
emitted by P. pygmaeus. Its structure (FM-qcf) strongly resembles typical pipistrelle signals.
Mean value of its frequency of maximum intensity (53.9 kHz) is slightly lower than that recorded
in P. pygmaeus (56.2 kHz), similarly as the lowest frequency (47.4 and 51.5 kHz, respectively
— OsrisT et al. 2004). However, ranges of these parameters overlapp (frequency of maximum
intensity: M. schreibersii 49—-62 kHz, P. pygmaeus 53—63 kHz; lowest frequency: 47-55 kHz
and 53-60 kHz, respectively — Russo & Jones 2002), thus large portion of their calls from sou-
thern Europe can be determined only with multivariate statistical methods, e.g. discriminant
function analysis (Russo & Jongs 2002) or synergetic pattern recognition (OBRIST et al. 2004).
Identification of pygmy pipistrelle with narrowband heterodyne detectors is widely practised
in Europe (e.g. Livpens 2000, 2001, WERMUNDSEN & StivonNeN 2004), but in the Mediterranean
it might be reliable only when supported with visual determination (flight and hunting style,
size of the bat and its wings shape — short and moderately broad in P. pygmaeus vs. long and
narrow in M. schreibersii). The lowest frequencies of some P. pygmaeus signals recorded in
Albania and in Bosnia were higher than the upper range of this parameter in M. schreibersii
(see also ZNGG 1990), so the determination may be regarded as unambiguous. In the second
Bosnian locality (Dobro Polje), the pygmy pipistrelle was also confirmed by recorded social
calls with their typical, three-element structure (BarLow & JoNEs 1997).

The range of P. pygmaeus covers most likely the whole territory of the Balkan Peninsula. Its
relatively numerous localities are known only from Slovenia (PRESETNIK et al. 2001, KrRYSTUFEK
& DonEv 2005) and from Greece (HanAk et al. 2001, MAYER & VoN HELVERSEN 2001), that both
belong to fairly well studied countries. For other Balkan states, mostly single records are avai-
lable, mainly due to the insufficient recording and low intensity of acoustic surveys. Therefore,
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several localities, scattered over southern and western regions, were published for Romania
(LimvpEns 2000, Decu 2003, Hurva et al. 2004). Single records are known also for Croatia and
Serbia (Lmvpens 2001), Bulgaria (Dietz et al. 2002, 2005, BEnDA et al. 2003b) and for the Eu-
ropean part of Turkey (BEnDA et al. 2003a). Supplementing the picture of P. pygmaeus distri-
bution in this part of Europe, we found the species in the least surveyed countries: Albania and
Bosnia and Herzegovina (this paper). Recently, the species was recorded also in Montenegro,
where two foraging bats were observed and detected on 10 July 2004 near the old fortress of
Budva, located on the Adriatic coast (C. DiETz — pers. comm.). At present, only Macedonia has
no presence of this species confirmed on its territory, for which only records of P. pipistrellus
(Schreber, 1774) s. str. are known (KRYSTUFEK et al. 1992, B. KRYSTUFEK — pers. comm.).

Data on habitat use by the species in the Balkans are also scarce. In Slovenia, P. pygmaeus was
observed hunting mainly in riparian habitats, over ponds, lakes and rivers, below 650 m a. s. 1.
(PrESETNIK et al. 2001). In all cases described above, P. pygmaeus was recorded in the vicinity
of water, over small pool and in forested river valleys, what is in accordance with its habitat
preferences in other parts of Europe (Russo & Jones 2003, BARTONICKA & ReHAK 2004).

Finally, the presence of both small pipistrelles has been confirmed for Albania, as P. pipist-
rellus s. str. was recorded recently for the first time at several localities (authors’ unpublished
data). It is obvious that both these Pipistrellus species live in sympatry also in other Balkan
countries, as it was reported for Slovenia, Croatia, Serbia, Romania, Bulgaria and for Gree-
ce (Lmvpens 2000, 2001, HaNAk et al. 2001, MAYER & voN HELVERSEN 2001, PRESETNIK et al.
2001, Benpa et al. 2003, Decu 2003, Kry$TUFEK & DonEv 2005). However, relevant data on
P. pygmaeus abundance are available only for Slovenia, where it appears less frequent (44 lo-
calities) than P. pipistrellus (99 sites) (KrRYSTUFEK & DoNEv 2005). On the other hand, HANAK
et al. (2001) suggest that in Greece the former species is more abundant, but this conclusion is
based on small number of records (15 and 6, respectively), hence it may be misleading due to
the insufficient recording.

STRESZCZENIE

Dwa samce Pipistrellus pygmaeus odtowiono w sierpniu 2003 w poblizu miejscowosci Qafémal (péinocna
Albania). Zerujace osobniki tego gatunku obserwowano w nadrzecznym legu w dolinie Vjosy w okoli-
cach Tepeleny (potudniowa Albania) w kwietniu 2004. Sa to pierwsze stwierdzenia karlika drobnego w
Albanii. P. pygmaeus zostat takze po raz pierwszy stwierdzony w Bo$ni i Hercegowinie, gdzie w maju
2004, w okolicach Miljewiny i Dobrego Polja nagrano sygnaty echolokacyjne tego gatunku.

ACKNOWLEDGEMENTS

Authors express cordial thanks to Boris Kry$TUFEK for valuable information on P. pipistrellus distribution
in Macedonia, giving an access to some hardly available publications and comments on the manuscript,
while to Christian DieTz for his own unpublished observation from Montenegro.

REFERENCES

BarrLow K. E. & Jongs G., 1997: Differences in songflight calls and social calls between two phonic types
of the vespertilionid bat Pipistrellus pipistrellus. J. Zool., London, 241: 315-324.

BaRrrRATT E. M., DEAVILLE R., BUuRLAND T. M., BRUFORD M. W., JONES G., RACEY P. A. & WaynE R. K., 1997:
DNA answers the call of pipistrelle bat species. Nature, 387: 138—139.

252



BarTonicka T. & REHAK Z., 2004: Flight activity and habitat use of Pipistrellus pygmaeus in a floodplain
forest. Mammalia, 68: 365-375.

Benpa P., Hurva P., ANDREAS M. & UHRIN M., 2003a: Notes on the distribution of Pipistrellus pipistrellus
complex in the Eastern Mediterranean: First records of P. pipistrellus for Syria and of P. pygmaeus for
Turkey. Vespertilio, T: 87-95.

Benpa P., Ivanova T., HorACEk L., HanAk V., CERVENY J., GAISLER J., GUEORGUIEVA A., PETROV B. & Vo-
HRALIK V., 2003b: Bats (Mammalia: Chiroptera) of the Eastern Mediterranean. Part 3. Review of bat
distribution in Bulgaria. Acta Soc. Zool. Bohem., 67: 245-357.

Borkay S. J., 1926: Additions to the Mammalian Fauna of the Balkan Peninsula. Glasn. Zem. Muz. Bosni
i Hercegovini (Sarajevo), 38: 159-179.

Decu V., 2003: Atlasul chiropterolor din Romania. Pp.: 201-352. In: DEcu V., Murartu D. & GHEORGHIU
V. (eds.): Chiroptere din Romdnia. Ghid instructiv si educativ. Institutul de Speologie “Emil Racovita”
al Academiei Romane, Muzeul National de Istorie Naturald “Grigore Antipa”, Bucuresti, 522 pp.

Dietz C., ScHUNGER 1., NiLL D., SieMERS B. M. & Ivanova T., 2002: First record of Pipistrellus pygmaeus
(Leach, 1825) (Chiroptera: Vespertilionidae) for Bulgaria. Hist. Natur. Bulg., 14: 117-121.

Dietz C., ScHUNGER 1., KEsaPLI-DIDRICKSON O., KARATAS A. & MAYER F., 2005: First record of Pipistrellus
pygmaeus (Chiroptera: Vespertilionidae) in Anatolia. Zool. Middle East, 34: 5-10.

Dietz C. & voN HELVERSEN O., 2004: [llustrated Identification Key to the Bats of Europe. Electronic pu-
blication. Version 1.0, Tuebingen & Erlangen, 72 pp.

buric B. & Mri¢ B., 1967: Catalogus Faunae Jugoslaviae. IV/4 Mammalia. Acad. Sci. Art. Slov., Ljub-
ljana, 46 pp.

HaNAk V., BEnpA P., Ruept M., HorACEK 1. & Sorianmou T. S., 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: 169-279.

HAussLER U., NAGEL A., BRAUN M. & ArNoLD A., 1999: External characters discriminating sibling species
of European pipistrelles, Pipistrellus pipistrellus and P. pygmaeus. Myotis, 37: 27-40.

voN HELVERSEN O. & HoLDERIED M., 2003: Zur Unterscheidung von Zwergfledermause (Pipistrellus pi-
pistrellus) und Miickenfledermause (Pipistrellus mediterraneus / pygmaeus) im Feld. Nyctalus (N. F.),
8: 420-426.

HorAcEk 1., HANAK V. & GAIsLER J., 2000: Bats of the Palearctic Region: a taxonomic and biogeographic
review. Pp.: 11-157. In: Woroszy~n B. W. (ed.): Proceedings of the VIIIth EBRS. Vol. 1. Approaches to bi-
ogeography and ecology of bats. Chiropterological Information Center, ISEZ PAN, Krakow, 278 pp.

Hurva P., HorAcCek 1., STRELKOV P. P. & BEnDA P., 2004: Molecular architecture of Pipistrellus pipistrellus
/ Pipistrellus pygmaeus complex (Chiroptera: Vespertilionidae): further cryptic species and Mediterra-
nean origin of the divergence. Mol. Phylogenet. Evol., 32: 1023-1035.

Jongs G., 1999: Pipistrellus pipistrellus (Schreber, 1774). Pp.: 126—127. In: MitcHELL-JONES A. J., AMORI
G., Bogpanowicz W., Kry$TUFEK B., REINIDERS P. J. H., SPiTzZENBERGER F., STUBBE M., THISSEN J. B. M.,
VoHraLiK V. & Ziva J. (eds.): The Atlas of European Mammals. Academic Press, London, 484 pp.

Jones G. & BarrATT E. M., 1999: Vespertilio pipistrellus Schreber, 1774 and V. pygmaeus Leach, 1825
(currently Pipistrellus pipistrellus and P. pygmaeus; Mammalia, Chiroptera): proposed designation of
neotypes. Bull. Zool. Nomencl., 56: 182—186.

Krysturek B. & Donev R. N., 2005: The atlas of Slovenian bats (Chiroptera). Scopolia, 55: 1-92.

KRry$TUFEK B., VoHRALIK V., FLoUSEK J. & PETKOWSKT S., 1992: Bats (Mammalia: Chiroptera) of Macedonia,
Yugoslavia. Pp.: 93—111. In: HorACEK 1. & VoHRALIK V. (eds.): Prague Studies in Mammalogy. Charles
University Press, Praha, 246 pp.

Liveens H. J. G. A., 2000: Report on the program of bat detector training workshops in Bulgaria and
Croatia in 1999 and in Ukraine, Georgia, Slovenia, Romania and Moldova in 2000. Unpublished report.
Eco Consult & Project Management, Wageningen, 41 pp.

Liveens H. J. G. A., 2001: Report on the program of bat detector training workshops in Lithuania/Baltic
region, Slovakia and Yugoslavia in 2001. Unpublished report. Eco Consult & Project Management,
Wageningen, 28 pp.

253



MavEer F. & von HELVERSEN O., 2001: Sympatric distribution of two cryptic bat species across Europe.
Biol. J. Linn. Soc., 74: 365-374.

OBRIST M., BokscH R. & FLuckiGER P. F., 2004: Variability in echolocation call design of 26 Swiss bat
species: consequences, limits and options for automated field identification with a synergetic pattern
recognition approach. Mammalia, 68: 307-322.

PreseTNIK P., KosieLy K. & ZaGmaIsTER M., 2001: First records of Pipistrellus pygmaeus (Leach, 1825) in
Slovenia. Myotis, 39: 29-32.

Russo D. & Jones G., 2002: Identification of twenty-two bat species (Mammalia: Chiroptera) from Italy
by analysis of their echolocation calls. J. Zool., London, 258: 91-103.

Russo D. & Jones G., 2003: Use of foraging habitats by bats in a Mediterranean area determined by
acoustic surveys: conservation implications. Ecography, 26: 197-209.

SENDOR T., ROEDENBECK 1., HAMPL S., FERRERI M. & SiMoN M., 2002: Revision of morphological identifica-
tion of pipistrelle bat phonic types (Pipistrellus pipistrellus Schreber, 1774). Myotis, 40: 11-17.

UnriN M., Horacek 1., SiBL J. & Beco F., 1996: On the bats (Mammalia: Chiroptera) of Albania: survey
of the recent records. Acta Soc. Zool. Bohem., 60: 63-71.

WERMUNDSEN T. & SnvoNen Y., 2004: Distribution of Pipistrellus species in Finland. Myotis, 41-42:
93-98.

VierHAus H. & Krare F., 2004: Pipistrellus mediterraneus (Cabrera, 1904) oder P. pygmaeus (Leach,
1825) — Miickenfledermaus. Pp.: 815-823. In: Krarpr F. (ed.): Handbuch der Sdugetiere Europas.
Band 4: Fledertiere. Teil 1I: Chiroptera Il. Vespertilionidae 2, Molossidae, Nycteridae. Aula-Verlag,
Wiebelsheim, x+582 pp.

ZiNnGaG P E., 1990: Akustiche Artidentifikation von Flederméusen (Mammalia: Chiroptera) in der Schweiz.
Rev. Suisse Zool., 97: 263-294.

254



