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Abstract. A genetic analysis (402 bp of cytochrome b gene, 5 end) of East-Mediterranean speci-
mens of pipistrelle bats showed the occurrence of Pipistrellus pygmaeus in Turkish Thrace and P.
pipistrellus in western Syria, respectively. No important difference in the examined gene sequences
was found between P. pygmaeus from Turkey and those from other parts of its distributional range
(the Balkans, central Europe); however, there was a difference of 0.75-1.25% between Syrian P.
pipistrellus and central-European individuals.

Pipistrellus pipistrellus, Pipistrellus pygmaeus, the Balkans, Middle East, distribution

Introduction

The Pipistrellus pipistrellus species complex is composed of two cryptic species (Horacek et al.
2000, Mayer & Helversen 2001a, b), viz.,P. pygmaeus (Leach, 1825) and P. pipistrellus (Schreber,
1774). The species status of the pygmy pipistrelle (or midge bat), P. pygmaeus, has been recogni-
sed only recently (Barrat et al. 1997). From its sibling species, the common pipistrelle, P. pipistrel-
lus, was distinguished on the basis of differences in terminal frequencies of echolocation calls
(Weid & Helversen 1987, Jones & Parijs 1993), moreover, other differences were found in their
ecology (Barlow 1997, Barlow & Jones 1999) and in morphological characters (Barlow etal. 1997,
Hausler et al. 2000, Ziegler et al. 2001). Although these authors mentioned several characters
suitable for the species identification, mainly the wing and penial morphology, the most useful
method for reliable determination of both species of theP. pipistrellus complex remains the genetic
analysis along with the analysis of echolocation calls (Mayer & Helversen 2001a).

Pipistrellus pygmaeus occurs across a wide geographic range of Europe (Horacéek et al. 2000).
In most of its known distributional range it lives in sympatry with P. pipistrellus, particularly in
Great Britain, in central and south-eastern Europe (Mayer & Helversen 2001a); allopatric popula-
tion of P. pygmaeus was found in Sweden and in southern Iberia. On the contrary, only P. pipist-
rellus was found in north-eastern Europe as well as in the Middle East, incl. Anatolia and Israel
(Masing 1999, Mayer & Helversen 2001a, Siivonen & Wermundsen 2003).
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In Turkey and Greece, bats of the Pipistrellus pipistrellus complex were found to rank among
the most common bat forms, along with several species more typical of the Mediterranean, Rhino-
lophus ferrumequinum, R. hipposideros, Myotis blythii, and Pipistrellus kuhlii (Benda & Hora-
Cek 1998, Hanak et al. 2001). P. pipistrellus s. 1. was found to be widespread in the whole territory
of Turkey (altogether more than 70 record localities are known), although only a few records come
from central and south-eastern Anatolia (Benda & Horacek 1998, Krystufek & Vohralik 2001). In
the Levant proper, bats of the P. pipistrellus complex were recorded only in the coastal montane
regions; there are records from Hattay (Lehmann 1966), from Lebanon (Lewis & Harrison 1962),
and from northern Israel (incl. Golan Highs; Mendelssohn & Yom-Tov 1999).

In most of mainland Greece, both species of the P. pipistrellus complex were found (Weid &
Helversen 1987, Handk et al. 2001, Mayer & Helversen 2001a, b). A new record of P. pygmaeus in
Bulgaria, near Madzarovo in the Arda river valley, has been reported recently (Dietz et al. 2002),
representing the easternmost record of this species in the Balkans. The only pipistrelle bats from
Turkey which were genetically and/or acoustically analysed (coming from [zmir and Kizilcahamam
in western Anatolia) were assigned to P. pipistrellus (Mayer & Helversen 2001a), like the bats from
the islands of Crete and Samos. On Rhodes, both forms of the complex were found (Hanak et al.
2001, Mayer & Helversen 2001a), while onlyP. pygmaeus is known from the islands of Lesbos and
Cyprus (Hanak et al. 2001).

The current knowledge of distribution of the individual species of the P. pipistrellus complex in
the eastern Mediterranean is very scarce (except for Greece), based on examination of several
individuals only made by Mayer & Helversen (2001a). Here we present results of species identifi-
cation analyses of pipistrelle bats, collected during several field trips to the eastern Mediterranean
and deposited in the collection of the National Museum, Prague, to contribute to a picture of distri-
butional pattern of both species in the region.

Material and Methods

Material examined

All the examined specimens are deposited in the collection of Department of Zoology, National Museum (Natural
History), Prague (NMP). The bats which were included into and were identified by genetic analysis described below
are marked with an asterisk (*) in the list and in Tab. 2.

New material

Turkey (three specimens): Velika Kopriisii area (8 km SW Demirkdy, Istranca Mts., Kirklareli Dist.; 41° 47° N,

33° 28’ E; ca. 530 m. a. s. 1.), 30 August 1996, two males (NMP 47946*, 47947 [S+A]), leg. M. Andreas, P. Benda
& M. Uhrin (cf. Benda & Horacek 1998); the same site, 7 May 2001, adult male (NMP 90011%), leg. M. Andreas,
P. Benda, A. Reiter & D. Weinfurtova; for locality description see also Krystufek & Vohralik (2001: 64, Fig. 52).

Syria (15 specimens): Baniyas (Tartus Dist.; 35° 11° N, 35° 57" E, ca. 10 m a. s. 1.), 31 May 2001, adult female

(NMP 48902* [A]), leg. M. Andreas, P. Benda, A. Reiter & D. Weinfurtova; — Maalula (Dimashq Dist.;
33°51°N, 36° 33’ E, ca. 1770 m a. s. 1.), 30 April 2001, four adult males (NMP 48981-48984 [A]), leg. J. Obuch;
— Kassab (Al Lathigiyeh Dist.; 35° 55° N, 35° 58” E, ca. 1700 m a. s. 1.), border crossing-point, 3 July 1998,

subadult female (NMP 48086 [S+A]), leg. M. Andreas, P. Benda & M. Uhrin; — Rabi’ah (Al Lathiqiyeh Dist.;
35249’ N, 36° 2’ E, ca. 620 m a. s. 1), 1 July 1998, two adult females (NMP 48084-48085 [S+A]), leg. M.

Andreas, P. Benda & M. Uhrin; — Ras al-Bassit (Al Lathiqiyeh Dist.; 35° 51° N, 35° 51° E, ca. 10 m a. s. 1.),

29 April 2001, adult female (NMP 49986 [S+A]), leg. R. Lu¢an; — Sarghaya (Dimashq Dist.; 33° 50° N,
36° 11’ E, ca. 1330 m a. s. 1.), 28 May 2001, adult male and female (NMP 48871, 48872* [A]), leg. M. Andreas,

P. Benda, A. Reiter & D. Weinfurtova; — Slinfeh (Al Lathigiyeh Dist.; 35° 36 N, 36° 13” E, ca. 1350 m a. s. 1.),
29 June 1998, four adult males (NMP 48060-48062, 48063* [S+A]), leg. M. Andreas, P. Benda & M. Uhrin.

Comparative material

Pipistrellus pipistrellus (10 specimens): Slovakia: Tisovec (Rimavska Sobota Dist.; 48° 42° N, 19° 56’ E), Slavca
meadow, 22 and 24 July 2002, adult male and adult female (NMP 90014*, 90015* [S+A]), leg. P. Benda, E. Hapl
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& M. Uhrin; — Zadiel (Kosice-okolie Dist.; 48° 37° N, 20° 51" E), Eriia cave, 20 April 2003, two males and five
females (NMP 90016-90022, 90017* [S+A]), leg. P. Benda, V. Hanak & M. Uhrin. — Czech Rep.: Brno (Lidicka
street) (Brno-mésto Dist.; 49° 13° N, 16° 36” E), 19 August 2002, juvenile female (NMP 90013* [A]), leg. Z.
Rehak.

Pipistrellus pvgmaeus (14 specimens): Greece (see also Handk et al. 2001): Anthiro (Karditsa Dist.; 39° 12° N,
21° 45° E), 31 August 2001, adult male (NMP 49030* [S+A]), leg. P. Benda; — Artiki (Messinia Dist.; 37° 16’ N,
21° 47’ E), 25 August 2001, subadult male (NMP 49021* [S+A]), leg. P. Benda; — Dimitra (Grevena Dist.;
39°57°N, 21° 41° E), 1 Sept. 2001, subadult male and subadult female (NMP 49040, 49041* [S+A]), leg. P.
Benda; — Kombotades (Fthiotida Dist.; 38° 52° N, 22° 21’ E), 9 Sept. 1996, two adult males and five adult females
(NMP 48716-48722 [S+A]), leg. M. Andreas, P. Benda & M. Uhrin; — Simopoulo (Ilia Dist.; 37° 51° N,
21°32’E), 23 August 2001, adult male (NMP 49016* [S+A]), leg. P. Benda; — Sparti (Lakonia Dist.; 37° 5° N,
22° 26’ E), 16 Sept. 1996, adult male (NMP 48738* [S+A]), leg. P. Benda & M. Uhrin. — Czech Rep.: Stiizovice
(Jindfichtiv Hradec Dist.; 49° 8’ N, 15° 8’ E), Maly Ratmirov, 2 July 2002, adult female (NMP 90023* [A]), leg.
V. Hanak.

Genetic analysis

The genomic DNA was extracted from alcohol preserved tissue samples (pectoral muscle and/or wing membrane)
by proteinase K lysis and PCl extraction in PLG tubes (Eppendorf). The part of cytochrome & gene (402 bp,
5” end) was amplified by PCR with predenaturation (94 °C, 3 min), 40 cycles of annealing (45 °C, 1 min),
extension (72 °C, 1 min) and denaturation (94 °C, 1 min) followed by final annealing (45 °C, 1 min) and
extension (72 °C, 4 min). 25 pul reaction mixtures contained 1x Taq buffer (Promega), 2.5 mM MgCl ,, 200 uM
each dNTP, 0.5 uM primers (MVZ04 and MVZ05; Smith & Patton 1991), lu of Taq polymerase (Promega) and

100 ng of template. Amplicons were excised from agarose gel, purified with a QIAquick Gel Extraction Kit
(Qiagen) and sequenced by ABI PRISM Terminator kit (with the same primers as PCR) and automated DNA
sequencer (PE310). Chromatograms were edited with Chromas (McCarthy 1996), resultant sequences were
aligned by Clustal W (Thompson et al. 1994) and compared with both published and own genetic and acoustic

data.

Results and Discussion

The obtained cytochromeb sequences exhibit a low level of guanidine residues content (A = 0.2983,
C=0.2477, freq G=10.1633, T =0.2907), a phenomenon characteristic also for other mammalian
mtDNA (Irwin et al. 1991). The data fit best the HK'Y model of sequence evolution with TS/TV ratio
of 13.39 (Modeltest 3.06; Posada 1998).

Two analysed bats from Turkey belong to Pipistrellus pygmaeus. The individual NMP 90011
matches exactly the P. pygmaeus haplotypes from central Europe (Czech Rep., NMP 90013) and the
Balkans (Greece, NMP 48738, NMP 49016, NMP 49021, NMP 49030, NMP 49041). The other Tur-
kish P. pygmaeus (NMP 47946) differs in 1 position (C A at position 244) (Fig. 1). Surprisingly,
this mutation occurs at the first codon position and is not synonymous — after translation there is
Leu in spec. NMP 90011 and Met in NMP 47946 at amino acid position 82.

All the analysed Syrian bats were identified as P. pipistrellus. They represent three haplotypes
with genetic distance of about 1% from central-European haplotypes (e.g. Czech Rep., NMP
90023; Slovakia, NMP 90017), see Tab. 1 and Fig. 1. The variability among Syrian haplotypes was
detected at positions 178 (G A in NMP 48063, 1st codon position, Ala-Thr after translation in
position 60), 225 (C T in NMP 48063, 3rd codon position) and 352 (A G in NMP 48872, 1st
codon position, Ile  Val after translation in position 118).

The lack of phylogeographic structure in our P. pygmaeus mtDNA data suggests a very recent
genetic exchange within studied regions. It corresponds with the data presented by Mayer &
Helversen (2001a) who found only one nucleotide substitution difference between a Swedish
individual and a Greek one, and two substitution difference between Swedish and Spanish bats.
On the other hand, Syrian P. pipistrellus exhibits deeper separation from the central-European
population. Surprisingly, the majority of mutations (3 out of 4) detected within both cryptic species
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Tab. 1. Genetic distances (in %) among haplotypes of studied pipistrelle bats
Tab. 1. Genetické vzdalenosti (v %) mezi haplotypy studovanych netopyrl skupiny P. pipistrellus

haplotype no. coll. 1 2 3 4 5 6
1 P. pygmaeus, Turkey NMP 90011 -

2 P. pygmaeus, Turkey NMP 47946 0.00249 -

3 P. pipistrellus, Syria NMP 48063 0.11692 0.11940 -

4 P. pipistrellus, Syria NMP 48902 0.11692 0.11940 0.00498 -

5 P. pipistrellus, Syria NMP 48872 0.11940 0.12189 0.00746 0.00249 -

6 P. pipistrellus, Czech Rep. NMP 90013 0.11443 0.11692 0.01244 0.00746 0.00995 -

occurred at 1st codon positions. This contrasts with a typical pattern (connected with degenera-
tion of genetic code) of divergence between these two species — 47 variable nucleotide positions
(11.7% sequence divergence) — 4 first codon positions, 1 second codon position, 42 third codon
position).

Our record of P. pygmaeus in Turkish Thrace is the first finding of this species in the country
(Fig. 2); until now, only two records of this complex identified to species were mentioned from

\/——/‘/\j}
;
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Fig. 2. Records of Pipistrellus pygmaeus (full symbols) and P. pipistrellus (open symbols) in the Eastern
Mediterranean. Circles denote records of both forms after Hanak et al. (2001), Mayer & Helversen (2001a),
and Dietz et al. (2002). The squares denote sites of records of P. pipistrellus in Syria
and of P. pygmaeus in Turkey.

Obr. 2. Nalezy netopyra nejmensiho (Pipistrellus pygmaeus) — plné symboly, a netopyra hvizdavého (P.
pipistrellus) — prazdné symboly, ve vychodnim Stfedomoti. Krouzky oznacuji nalezové lokality obou forem
podle Hanaka et al. (2001), Mayera & Helversena (2001a) a Dietze et al. (2002). Ctverce predstavuji lokality
nalezl netopyra hvizdavého v Syrii a netopyra nejmensiho v Turecku.

N
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Turkey and they both belonged to P. pipistrellus (Mayer & Helversen 2001a). On the other hand,

this record is not surprising from the biogeographical point of view, since P. pygmaeus is a relati-
vely commonly found bat in the southern Balkans (Hanak et al. 2001, Mayer & Helversen 2001a),

and the nearest record comes from ca. 200 km westward situated Madzarovo in southern Bulgaria

(Dietz et al. 2002). Thus, the occurrence ofP. pygmaeus has been confirmed from the whole Balkan
peninsula s. str. (Fig. 2).

The genetic analysis confirmed the occurrence of P. pipistrellus in Syria at three sites. Our
records of echolocation calls of pipistrelle bats in Syria (using the heterodyne ultrasonic detector
only) indicated only the presence of bats of the 45 kHz phonic type. It is close to the situation
known in P. pipistrellus in Europe, where maximum energy of the species’ echolocation call is at
around 45 kHz (Weid & Helversen 1987, Zingg 1990, Jones & Parijs 1993, Mayer & Helversen
2001a, etc.). Thus, there are the first records of this species and of the species complex, respective-
ly, from the territory of Syria (Kumerloeve 1975, Harrison & Bates 1991). Nevertheless, the presen-
ce of P. pipistrellus in western Syria is in accordance with the previous data by Mayer & Helver-
sen (2001a) who found this species in Israel and western Anatolia (Fig. 2). Data by Mendelssohn
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Fig. 3. Comparison of forearm length (LAt) versus ratio between lengths of medial and distal phalanges of the
third finger (Illm/d) of P. pygmaeus from Greece (open circles) and Turkey (closed circles) and
of P. pipistrellus from Central Europe (open squares) and Syria (closed squares).
Obr. 3. Srovnani délky piedlokti (LAt) s pomérem délky stfedniho a posledniho ¢lanku tietiho prstu (IIIm/d)
netopyra nejmensiho (P. pygmaeus) z Recka (prazdné krouzky) a Turecka (pIné krouzky) a netopyra
hvizdavého (P. pipistrellus) ze stfedni Evropy (prazdné ¢tverce) a Syrie (plné ctverce).
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Tab. 2. Wing measurements (the lengths of forearm, LAt, and of phalanges of Ilird—Vth fingers) ofP. pyg-
maeus from Turkey and of P. pipistrellus from Syria

Tab. 2. Kfidelni rozméry (délka predlokti, LAt, a délky ¢lanku 3. az 5. prstu) netopyra nejmensiho P. pygma-
eus) z Turecka a netopyra hvizdavého (P. pipistrellus) ze Syrie

coll. no. site / lokalita sex, age LAt llip llim Iid IVp IVm IVd Vp Vm Vd
P. pygmaeus, Turkey

NMP 47946*  Velika Képrisi msad. 303 105 81 82 101 65 29 65 38 1.8
NMP 47947 Velika Koprisi  fjuv. 281 94 74 69 90 55 21 64 36 16
NMP90011*  Velika KéprisiT mad. 294 99 78 72 93 64 29 64 36 1.8
P. pipistrellus, Syria

NMP 48060 Slinfeh mad. 302 103 84 71 100 61 24 62 34 16
NMP 48061 Slinfeh mad. 302 104 79 69 96 60 22 65 40 1.8
NMP 48062 Slinfeh mad. 317 113 85 77 108 69 30 73 45 19
NMP 48063*  Slinfeh mad. 300 101 74 69 97 57 26 64 33 18
NMP 48084 Rabi'ah fad. 289 107 83 70 95 68 22 63 40 17
NMP 48085 Rabi'ah fad. 296 104 83 6.1 103 55 24 68 30 1.8
NMP 48871 Sarghaya fad. 318 110 83 73 104 66 29 62 38 18
NMP 48872*  Sarghaya mad. 304 103 79 67 102 59 30 64 36 19
NMP 48902*  Baniyas fad. 307 106 86 7.7 102 60 24 66 37 17
NMP 48981 Maalula mad. 296 104 82 73 95 6.1 25 63 40 16
NMP 48982 Maalula mad. 301 110 84 67 103 59 27 68 34 17
NMP 48983 Maalula mad. 312 105 84 66 103 61 22 69 37 21
NMP 48984 Maalula msad. 296 99 77 69 93 55 24 66 34 16
NMP 48986 Ras al Bassit fad. 305 105 88 6.7 103 62 26 64 41 15

& Yom-Tov (1999) indicate rather the occurrence ofP. pipistrellus s. str. in Upper Galilee, Israel, as
they mention observations of bats with maximum energy of their calls at 48 kHz.

Hitherto described findings of pipistrelle bats from the mainland Middle East show the only
confirmed occurrence of P. pipistrellus (Fig. 2). Nevertheless, the previous records of P. pygmaeus
from the islands of Lesbos, Rhodes, and Cyprus as well as our record from Thrace indicate the
possible distribution of this species at least in the coastal regions of western and south-western
Anatolia.

The genetic separation of Syrian samples from central-European population of P. pipistrellus is
probably caused by geographic isolations during the history of the glaciation events in western
Palaearctic. The simple comparison of wing dimensions of Syrian P. pipistrellus with those of
limited material of European pipistrelles (Fig. 3) also suggests moderate distinctness of Syrian bats
from the European ones: in forearm length the Syrian bats are closer toP. pygmaeus, but in the ratio
between lengths of medial and distal phalanges of the third finger (IIlm/d; Tab. 2) they are similar
to European P. pipistrellus. Nevertheless, the latter character is more important for distinguishing
ofthe species living in sympatry in central Europe (Hausler et al. 2000, Zophel et al. 2002). Traditi-
onally, the Levantine population of P. pipistrellus s. 1. was assigned to the nominotypical form
(Lewis & Harrison 1962, Corbet 1978, Harrison & Bates 1991) or to P. p. aladdin Thomas, 1905
(Albayrak 1987). Our preliminary data support rather the latter opinion, i. e., more independent
position of the Syrian population, but the present finds need a broader comparison in the geogra-
phic context of all Palaearctic populations by both genetic and morphologic approaches.
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Souhrn

Poznamky k rozsifeni komplexu Pipistrellus pipistrellus ve vychodnim Stiedomofi: prvni nalezy
netopyra hvizdavého (P. pipistrellus) v Syrii a netopyra nejmensiho (P. pygmaeus) v Turecku. Na
zakladé genetické analysy Castecné sekvence mitochondridlniho genu cytochrom b byl prokazan vyskyt
netopyra nejmensiho (P. pygmaeus) v turecké Thrakii a netopyra hvizdavého (P. pipistrellus) v zapadni
(sttedomotské) casti Syrie. Jedna se o prvni nalezy uvedenych druhti na tizemi téchto statt, v piipadé
syrskych nalezi se jedna o vubec prvni nalezy druhového komplexu v této zemi. Mezi haplotypy netopyra
nejmensiho z Turecka a ostatnich Casti arealu (zbytek Balkanského poloostrova, stiedni Evropa) nebyly
nalezeny zadné vyznamné rozdily. Syrsti jedinci netopyra hvizdavého se odlisuji v 0,75-1,25 % zkoumané
sekvence od stiedoevropskych populaci.
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