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Abstract. New data on the distribution of bats of the Myotis mystacinus morpho-group in certain parts of
the Mediterranean region are given and some morphological characters of these populations are analysed
and discussed. Statistic comparison (PCA) suggests the distribution of M. mystacinus s. str. in the Balkans,
along with M. alcathoe, M. aurascens and M. brandtii. The records of M. brandtii and M. mystacinus s. str.
in central Anatolia, Turkey, are reported for the first time. These records suggest a continuous distribution
of these species from the Balkans to the Caucasus, while their insulated occurrence in the Caucasus region
seems to be unlikely (contra BENDA & TsyTsuLINA 2000). M. aurascens is reported from whole Anatolia
and from Syria according to the revised and/or newly collected material. Second and third records of M.
aurascens in Italy are reported as well as a verification of a M. brandtii record in Tuscany (after LaNzA
1959). The taxonomic status of the Moroccan populations of M. mystacinus s. str. was evaluated and their
affiliation to the Iberian subspecies M. m. occidentalis was not confirmed.

INTRODUCTION

In the western part of the Palaearctic, the group of whiskered bats or the Myotis mystacinus
morpho-group consists of several forms (see e.g., BENDA & TsytsurLina 2000, TSYTSULINA
2000a, b, 2001, voN HELVERSEN et al. 2001). Initially, the group was considered monospecific
but polymorphic with a large number of subspecies (TATE 1941, ELLERMAN & MORRISON-SCOTT
1951, Kuziakin 1965). In the 1960s, the eastern European subspecies brandtii was repeatedly
found in sympatry with the nominotypical form of M. mystacinus and its species statut was
further supported by morphological differences evidenced throughout European populations
(TorAL 1958, Hanak 1965, 1970, GauckLEr & Kraus 1970); for details on this history see
Benpa (1999) and/or Benpa & TsyTsuLina (2000). However, in the same period, STUBBE &
CHotoLcHU (1968) recognised three morphotypes in the rank of M. mystacinus s.1.; along with
the “Nominatform” (= M. mystacinus) and the “brandtii-Gruppe” (= M. brandtii) they also found
the so-called “przewalskii-Gruppe”. STUBBE & CHoToLCHU (1968) and also Kraus & GAUCKLER
(1972) supposed the latter form to occur in the southern Palaearctic from the Balkans to Central
Asia. The morphotype przewalskii was later found in south-eastern Europe and in Asia Minor
also by voN HELVERSEN (1989a, b). Additionally, VoLLETH (1987) found altogether four karyotype



forms of whiskered bats in Europe and Turkey, M. mystacinus, M. brandtii, and Myotis sp. A
(= przewalskii by voN HELVERSEN 1989a) and Myotis sp. B. This suspicious polymorphism in the
group of bats primarily assigned to the only species, M. mystacinus, was a reason for a broad
morphological revision by BENDA & TsyTsuLINa (2000).

A previous revision of the group in the Palaearctic (STRELKOV & BunTOovAa 1982, STREL-
kov 1983a) revealed only two species in this region; little variable M. brandtii and highly
variable M. mystacinus, in which four subspecies were recognised (mystacinus, popovi,
aurascens, przewalskii). Subsequent comparison by BExpa & TsyTsurina (2000) demon-
strated an existence of several morphotypes in the western Palaearctic (defined as Europe,
North Africa and the Middle East, incl. the Transcaspian region), some of which were
found to occur in sympatry, mainly in the eastern Mediterranean and southern Russia.
Based on these findings, they suggested the existence of the following taxa in the regi-
on; Myotis brandtii (Eversmann, 1845) (incl. sibiricus, gracilis, coluotus; Palaearctic
forests from W Europe to the Far East), M. mystacinus (Kuhl, 1817) (incl. nigricans,
lugubris, occidentalis, caucasicus; European mixed forests from Morocco to the Ural
Mts. incl. the Mediterranean), M. aurascens Kusjakin, 1935 (incl. bulgaricus, popovi, and
Myotis sp. A by VoLLETH 1987, and przewalskii by voN HELVERSEN 1989a, b; Palaearctic
forest-steppes from the central Mediterranean to E Europe incl. the Middle East, possibly
Central Asia), M. nipalensis (Dobson, 1871) (incl. przewalskii, meinertzhageni, transcaspicus,
kukunorensis, pamirensis, sogdianus; arid zones of S Palaearctic from the Middle East to
Central Asia), and M. hajastanicus Argyropulo, 1939* (Sevan Lake Basin, Armenia).

This concept has been mostly accepted (see e.g. Durr & LawsoN 2004 or Krapp 2004),
however, MAaYER & voN HELVERSEN (2001) showed genetic similarity of the forms mystaci-
nus and przewalskii in the sense by voN HELVERSEN (1989a) or mystacinus and aurascens
in the sense by BENDA & TsystuLiNa (2000), respectively. At the same time, MAYER & VON
HEeLvERsEN (2001) pointed out the genetic differences between the mystacinus/aurascens/
nipalensis/przewalskii clade and another form, which voN HELVERSEN (1989a) named M. ikon-
nikovi (in fact an East Palaearctic species) and VoLLETH (1987) Myotis sp. B. This newly
separated form was described by voN HELVERSEN et al. (2001) as a new species, M. alcathoe
von Helversen et Heller, 2001. On the other hand, this new form was not distinguished by
morphological analysis by Benpa & TsyTsurina (2000) who considered it to be conspecific
with M. mystacinus s. str.

Thus, in a synthetic view according to BExpa & TsyTsuLiva (2000), MAYER & vON HELVER-
SEN (2001) and voN HELVERSEN et al. (2001), four forms are present in Europe, exactly as was
suggested by the karyological investigations by VoLLETH (1987) and empirical field observations
by voN HELVERSEN (1989a). Three of these forms (brandtii, mystacinus/alcathoe, aurascens) can
be identified using morphological examination of skull and teeth, while other three (brandtii,
mystacinus/aurascens, alcathoe) can be identified by an analysis of mitochondrial genes (see
also Benpa et al. 2003a).

*YavrRuYAN et al. (2002) named this species M. sevanicus (nomen nudum). They perhaps wanted to reflect
in this name distribution range of this bat. It considers the basin of the Sevan Lake only according to BENDA
& TsyTsuLINA (2000) and TsyTsuLINA (2000a). The name hajastanicus was adopted from the geographical
name Hajastan = the Great Armenia, historical area which also cover broad territory of north-eastern Turkey
and which is not the accurate area of the known distribution of M. hajastanicus according to the above
mentioned authors. In this way, YavruyaN et al. (2002) stressed the endemic position of M. hajastanicus
in the fauna of Armenia.
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When MavEer & voN HELVERSEN (2001) described the genetic diversity of European bats, they
stressed that the morphotypes mystacinus and aurascens as defined by BEnpA & TsyTSULINA
(2000) do not occur in sympatry, because the mystacinus-like form living in sympatry with
M. aurascens in the Balkans is in fact M. alcathoe. Thus, in other words, they did not find an
evidence for the sympatry of mystacinus and aurascens morphotypes in their limited material
genetically examined. However, MAYER & voN HELVERSEN (2001) did not notice the sympatric
occurrence of brandtii, mystacinus and aurascens morphotypes in the Volga and Caucasus
regions of Russia, documented by BExpa & TsyTsuLiva (2000), see also SMRNOV et al. (2004).
Their view, casting doubt on the existence of the species M. aurascens, was accepted e.g. by
SimMmons (2005). On the other hand, M. alcathoe, primarily considered to be a faunal element of
south-eastern Europe (voN HELVERSEN et al. 2001), has been found also in western and Central
Europe (RueDI et al. 2002, Benpa et al. 2003a, AGIRRE-MENDI et al. 2004, STADELMANN et al.
2004), i.e. in the areas where M. aurascens has not been found and the sympatric occurrence
of M. alcathoe and M. mystacinus s. str. is obvious. Therefore, M. alcathoe does not act as
a vicariant of M. m. mystacinus in the Balkans but coexists with this subspecies in a broad zone
of sympatry. However, the question of sympatric occurrence of M. mystacinus s. str. and M.
aurascens in south-eastern Europe still remains open and thus, one of the main arguments for
the uprised species rank of M. aurascens has not been fully proved yet (see also Dietz 2004,
DieTz & voN HELVERSEN 2004).

From the above described modern history of the taxonomic concept of the M. mystacinus
morpho-group, several open questions arise, namely on the span of morphological variation
and/or geographic range of particular forms as well as their systematic positions. Here, we
bring some new information concerning distributional data and morphological observations
of several populations of the Myotis mystacinus morpho-group in the Mediterranean. We also
bring some basic data which not appeared in the previous revision by BENDA & TSYTSULINA
(2000) and which could help to depict the morphological context within some populations
and taxa.

MATERIAL AND METHODS

For the present morphological comparison, we used skulls of the museum specimens which were exami-
ned in the same way as by BEnpa & TsyTtsurmva (2000). We also used most of their comparative material,
however, here we mention the specimens examined in the Appendix. We evaluated 38 characters in each
skull (16 measurements in skull and maxillar tooth-rows, 9 measurements in the maxillar dentition, 9
measurements in the mandible and mandibular tooth-rows and dentition, and 4 phenetic characters in
the upper molars, see also the Abbreviations chapter) in the same way as in the previous study (BEnDA
& TsytsuLiNa 2000). All individuals of M. alcathoe used in the comparison were genetically identified.
Statistical analyses were performed using the software Statistica 6.0. Table 1 show dimensions of the
examined type material (here and in BENDA & TsyTsuLiNa 2000). Other methodological details or aspects
are discussed in the next chapters.

ABBREVIATIONS

Dimensions. LAt — forearm length; LCr — greatest length of skull; LCb — condylobasal length of skull; LaZ
—zygomatic width; Lal — width of interorbital constriction; Lalnf— width between foramina infraorbitalia;
LaN — neurocranium width; ANc — neurocranium height; ACr — skull height (incl. bullae tympanicae);
CC - rostral width between canines (incl.); P*P* — rostral width between third upper premolars (incl.);
M3M? — rostral width between third upper molars (incl.); IM? — length of upper tooth-row between IM?
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(incl.); CM3 — length of upper tooth-row between CM? (incl.); PM? — length of upper tooth-row between
P*M (incl.); M'M3 — length of upper tooth-row between M'M? (incl.); M'M? — length of upper tooth-row
between M'M? (incl.); CP* — length of upper tooth-row between CP* (incl.); P>P* — length of upper tooth-
row of P? and P*; P? — mesiodistal length of second upper premolar; P* — palatolabial width of third upper
premolar; M! — palatolabial width of first upper molar; M? — palatolabial width of second upper molar;
M? — palatolabial width of third upper molar; ACin — height of mesiopalatal cingular cusp of P*; LCn
— mesiodistal length of upper canine; LaCn — palatolabial width of upper canine; RCn — relative width
of upper canine (LCn : LaCn ratio); LMd — mandible length; ACo — height of coronoid process; IM;
— length of lower tooth-row between IM; (incl.); CM; — length of lower tooth-row between CM; (incl.);
P,M; — length of lower tooth-row between P,M; (incl.); M;M; — length of lower tooth-row between M; M,
(incl.); CP, — length of lower tooth-row between CP, (incl.); P,P; —length of lower tooth-row of P, and Ps;
P; — mesiodistal length of second lower premolar; upper molar traits: pcl — paraconule, plph — paralophe,
mcl — metaconule, mlph — metalophe.

Geographical terms (Table 2, Figs. 2, 3). AR — Armenia; AZ — Azebaijan; CE — Central Europe; EE
— Eastern Europe; IR —Iran; GE — Georgia; GR — Greece; NE — Northern Europe; RU — Russia; SY — Syria;
TC — Transcaspian Region; TR — Turkey.

Collections. BMNH — Natural History Museum, London, United Kingdom; BZM — Natural History Muse-
um, Humboldt University, Berlin, Germany; EBD — Biological Station Dofiana, Seville, Spain; MNHG
— Natural History Museum Geneva, Switzerland; MNHN — National Museum of Natural History, Paris,
France; MTD — Zoological Museum Dresden, Germany; MZSF — Zoological Museum ‘La Specola’, Flo-
rence, [taly; NMNHS — National Museum of Natural History, Sofia, Bulgaria; NMP — National Museum,
Prague, Czech Republic; OHC — Otto von HELVERSEN Collection, Erlangen, Germany; SMF — Sencken-
berg Research Institute and Museum, Frankfurt am Main, Germany; SMO — Silesian Museum, Opava,
Czech Republic; TAU — Tel Aviv University, Israel; ZDNU — Department of Zoology, Nigde University,
Nigde, Turkey; ZIN — Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia; ZMMU
— Zoological Museum of the Moscow State University, Moscow, Russia; ZMSO — Zoological Museum,
Siberian Branch of Russian Academy of Science, Novosibirsk, Russia.

RESULTS AND DISCUSSION
The Balkans

As we pointed out above, MAYER & voN HELVERSEN (2001) suggested that in the Balkans, two
morphotypes which BEnpa & TsyTsuLINA (2000) considered to be separate species, M. mystacinus
and M. aurascens, do not occur in sympatry. They assumed that the M. mystacinus-like bats
which BEnpa & TsyTsuriNa (2000) found to live in sympatry with M. aurascens in the Balkans
are in fact M. alcathoe. Thus, the distribution of M. mystacinus s. str. in the Balkans and its
sympatric occurrence with M. aurascens remains to be proved.

Although any exact method how to distinguish individuals of M. mystacinus and M. alcathoe
using only morphological data probably does not exist, as they are almost identical in dental
traits and broadly overlap in metrical characters — possibly with an exception of the coloration
(see BenDa et al. 2003a, Dietz 2004, DieTz & von HELVERSEN 2004), we tried to separate both
forms with a help of statistical analysis. We gathered skull material of bats of the M. mystacinus
morpho-group coming from the Balkans, i.e. Bulgaria, Greece, and Montenegro, which we
identified as M. aurascens according to characters given by BEnpa & TsytsuLiNa (2000) and
TsytsuLiNa (2000a, b) and which we preliminary identified as M. mystacinus or M. alcathoe
(see HanAk et al. 2001, BEnDA et al. 2003b, BEnpa 2004b). These two groups were divided
using the principal component analysis performed by BEnpa & Tsytsurina (2000: 351). Here
we added this material also with a sample of M. aurascens from eastern Europe, M. mystacinus
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from Central Europe and with available genetically identified specimens of M. alcathoe. Most
probably, both sets of specimens of M. mystacinus from the Balkans and Central Europe con-
tained some unrecognised individuals of M. alcathoe, as this species was found in both these
regions (VON HELVERSEN et al. 2001, Benpa et al. 2003a, SCHUNGER et al. 2004, STADELMANN et
al. 2004, voN HELVERSEN 2004).

The PC analysis (Fig. 1; 27 characters which showed in comparison of all 38 characters the
significance >70% in PC1 and >50% in PC2; PC1 52.16%, PC2 15.64%) more or less separated
all specific samples according to the skull size (along the PC1, which most reflected skull length
dimensions [LCr, LCb, LMd], tooth-rows lengths [IM?, CM3, P*M?3, M'M3, M'M?, IM;, CM;,
P,M;, M M;], and size of C' and P*). The results well confirmed similarity of both samples of M.
aurascens from the Balkans and from eastern European steppes (Moldavia, Ukraine, Ciscauca-
sia), but also similarity of the sample of M. mystacinus (C Europe) and the limited sample of M.
alcathoe. The latter species showed partial overlap with M. mystacinus, two Slovak specimens
were localised inside the cluster of M. mystacinus, but most specimens differed along the PC2
(which was most influenced by premolar dimensions, CP*, P?P?, P3, P,P;, P;).

However, the sample of M. mystacinus-like bats from the Balkans showed almost exclusively
the same variation in both components as the sample of M. mystacinus from Central Europe,
and they only partly overlap with M. alcathoe. Although both these M. mystacinus clusters pro-
bably hold a certain percent of individuals of M. alcathoe (possibly some of those with values
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Fig. 1. Results of the principal component analysis of the Balkan samples of bats of the M. mystacinus
morpho-group (except for M. brandtii); for a comparison, the samples from Central and eastern Europe
were used, see text for other details.

Obr. 1. Vysledky analysy hlavnich proménnych balkanskych vzorkt netopyri morfoskupiny M. mystaci-
nus (s vyjimkou M. brandtii); pro srovnani byly pouzity také vzorky stiedo- a vychodoevropské, dalsi
podrobnosti viz text.

14



of PC1>1.0, which were 43% of the Balkan specimens and 27% of the Central European ones,
respectively), the most of both clusters should be composed of individuals of M. mystacinus s. str.
Thus, in other words, the Balkan series of M. mystacinus-like bats contains a similar amount of
overlooked individuals of M. alcathoe as the Central European set of M. mystacinus.

According to these results, the presence of the true M. mystacinus in the Balkans is more than
only likely and seems to be of similar probability as in Central Europe.

Eastern Mediterranean

In the easternmost regions of the Mediterranean, BEnDA & TsyTsuLiNna (2000) suggested
occurrence of five species of the M. mystacinus morpho-group, viz. Myotis brandtii (forest zone
of the Caucasus region in Turkey, W Transcaucasia and W Ciscaucasia), M. mystacinus (forest
and steppe-forest areas of the Caucasus region), M. aurascens (most of the region except for
the most arid areas), M. nipalensis* (arid regions of E Transcaucasia, NE Turkey and Iran), and
M. hajastanicus (Sevan Lake Basin, Armenia); of course, presence of a sixth form, M. alcathoe,
is well possible in this area. Here we review the known records and present new findings of the
bats of the M. mystacinus morpho-group from Asia Minor, the Caucasus region and adjacent
areas. The examined individuals along with their dimensions as well as their species identifi-
cation are presented in Table 2.

Although the accurate identification of the above mentioned morphotypes/species is
possible only by detailed examination of the specimens and in most cases also of their skull
characters (BEnDA & TsyTsuLina 2000), we performed a principal component analysis of
the compared sets of Eastern Mediterranean populations and comparative European taxa for
a better demonstration of the particular morphotype variations and/or differences among them
(Figs. 2, 3). This analysis well separated four groups of forms, viz. (1) M. brandtii, (2) M.
mystacinus and M. alcathoe, (3) M. aurascens, and (4) M. nipalensis and M. hajastanicus (Fig.
2; 22 characters which showed in comparison of all 38 characters the significance >70% in
PC1 and >50% in PC2; PC1 54.71%, PC2 15.40%). This grouping more or less corresponds
with the separation into species subgroups by BEnpA & TsyTsuLiNa (2000: 383), except for
the division of aurascens and nipalensis/hajastanicus which are included in one subgroup.
However, the detailed analysis of the nipalensis subgroup (Fig. 3; 19 characters which show-
ed in comparison of all 38 characters the significance >70% in PC1 and >50% in PC2; PC1
44.00%, PC2 20.43%) showed a similar distribution of individuals and/or population samples
as the previous analysis, but more clearly split the sets of comparative specimens (the most
significant dimensions for PC1 were the tooth-rows containing molars and large premolars

* Based on our examination of the holotype of Vespertilio Davidii Peters, 1869 (MNHN 1987-296; see
Tab. 1), this name represents the senior synonym of the whole group of morphotypes included by Benna &
TsyTsuLINA (2000) into species rank of Myotis nipalensis (unlike the name Vespertilio nipalensis Dobson,
1871 which is used tentatively as its type specimen has not been available to examine yet). In respect to the
absence of profound comparative analysis of East Asian populations of the M. mystacinus-like bats based
on representative set of specimens as well as in reference to preserve the species concept of the review by
Simmons (2005) we continue in the use of the nomenclatory of East Palaearctic taxa suggested by BEnDA
& TsytsuLina (2000). However, StMMmons (2005) based her view on the data by Kawar et al. (2003) who
did not describe the characters of the specimens analysed and a possible species/names confusions were
not excluded (for some details concerning the topics see also BorisENKO & PavLiNnov 1995 and Benpa &
TsyTsuLina 2000).
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[IM3, CM3, P*M3, MIM3, M'M?, CP4, M2, M3, IM;, CM;, P,M;, M, M;], for PC2 the largest
skull lengths [LCr, LCb, LMd] and certain skull widths [Lal, Lalnf, LaN]). Both evaluations
demonstrated the presence of the above listed morphotypes in the widely defined Caucasus
region (see also Fig. 4).

M. brandtii has been reported from Turkey, Georgia, and Russia (STRELKOV & BunTOVA
1982, STRELKOV 1983b, ALBAYRAK 1990, 1991, STEINER & GAISLER 1994, ILyIN et al. 1998), as
summarised by Benpa & TsyTtsuLiNa (2000: 357, Fig. 45). Additional data from Turkey and
Georgia were published by ALBayrak (2003) and BuknnikasuviLl et al. (2004). In Turkey, all
the records published come from the vicinity of Camlithemsin, Rize Province (ALBAYRAK 1990,
1991, 2003, STEINER & GAISLER 1994), as well as three individuals here newly reported (ZDNU
2001/124-126; see Appendix [40° 51’ N, 40° 56’ E; 1290 m a. s. 1.]). However, another indivi-
dual of M. brandtii was collected in Hacibekir, Yozgat Province [39° 51’ N, 34° 48’ E] (ZDNU
2002/23; Table 2). This record represents the first evidence of this species in central Anatolia
and suggests its occurrence in the western Karadeniz Mts. as well as in the whole northern
part of Turkey (Fig. 4). The new record could suggest a non-isolated distribution of this bat in
the eastern Mediterranean and a possible connection of the Balkan and Caucasian parts of the
range (contra BENDA & TsyTsuLiNa 2000). Recently, M. brandtii has been confirmed from three
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Fig. 2. Results of the principal component analysis of the Caucasian and the Middle Eastern samples
of bats of the M. mystacinus morpho-group (see Table 2); for a comparison, the samples from Central,
northern and eastern Europe and the Balkans were used, see text for other details.

Obr. 2. Vysledky analysy hlavnich proménnych kavkazskych a blizkovychodnich vzorki netopyrti mor-
foskupiny M. mystacinus (viz tab. 2); pro srovnani byly pouzity také vzorky balkanské, stiedo-, severo-
a vychodoevropské, dalsi podrobnosti viz text.

Polygons acronyms / oznaceni polygonti: au — M. aurascens; br — M. brandtii; my — M. mystacinus; np
— M. nipalensis; for abbreviations of geographical terms see the chapter Abbreviations.
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Fig. 3. Results of the principal component analysis of the Caucasian and the Middle Eastern samples of
bats of the M. nipalensis-group (after BEnDA & TsyTsuLiNa 2000); for a comparison, the samples from
the Balkans, eastern Europe and the Transcaspian region were used, see text for other details. Polygons:
for abbreviations of geographical terms (large caps) see the chapter Abbreviations, for those of species
names (small caps) see Fig. 2.

Obr. 3. Vysledky analysy hlavnich proménnych kavkazskych a blizkovychodnich vzorkt netopyrt sku-
piny M. nipalensis (podle BENDY & TsyTsuLiNy 2000); pro srovnani byly pouZity také vzorky balkanské,
vychodoevropskeé a zakaspicke, dalsi podrobnosti viz text. Polygony: zkratky zemépisnych nazvi (velka
pismena) viz kapitola Abbreviations, zkratky druhovych jmen (mala pismena) viz obr. 2.

patches within the mountainous belt stretching from the Rhodopes Mts., Bulgarian Thrace, in
the west to the eastern Karadeniz Mts., Turkey, in the east, over north-central Anatolia (BENDA
et al. 2003b, BENDA & HORACEK 1998).

In the Caucasus region and the Middle East, M. mystacinus s. str. has been reported only from
a restricted area covering the north-eastern part of Turkey, Transcaucasia, and Russian part of
the Greater Caucasus (BEnpa & TsyTsurina 2000: 361), see Table 2 and Fig. 4. Additionally,
we collected a male of this species in Kizilcahamam, Ankara Province [40° 20’ N, 32° 42’ E],
north-western part of central Anatolia (ZDNU 2001/86; Table 2). Similarly as in the previous
species, such record interconnects the known patches of occurrence in the eastern Mediterranean
(Fig. 4). The nearest finding in the west is known from the Strandza/Istranca Mts. of Bulgaria
(Benpa et al. 2003b), and in the east from Van and Aralik, eastern Turkey (BENDA & TsyTSULINA
2000). However, in this case a confusion with M. alcathoe is possible (see above), considering
the rather smaller dimensions of the specimen (Table 2).

M. aurascens is the most widely distributed and abundant species of the group in south-eastern
Europe (BEnDA & TsyTsuLiNa 2000). This statement could be also applied for populations of the
Middle East and the Caucasus region (Fig. 4, Table 2). Based on the more thoroughly revised
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Fig. 4. Revised records of M. brandtii (open circles) and M. aurascens (closed circles) (above), and of
M. mystacinus s. str. (closed diamonds) and M. nipalensis (open squares) (below) in the Middle East and
Transcaucasia (for other records of M. mystacinus s. 1. in the region see DEBLASE 1980, STRELKOV 1983b,
HasBenLI 1997, and BENDA & HorACEK 1998). The revised distribution of these bats in the Caucasus regi-
on is depicted by BEnDA & TsytsuLiNa (2000: 357, Fig. 45); records of M. brandtii are here also partly
reported after literary resources given in the text.

Obr. 4. Ovétené nalezy M. brandtii (prazdné krouzky) a M. aurascens (plné krouzky) (nahote) a M. mystaci-
nus s. str. (plné kosoctverce) a M. nipalensis (prazdné ¢tverce) (dole) na Blizkém vychodé a v Zakavkazi
(pro dalsi nalezy netopyri M. mystacinus s. 1. na tomto izemi viz DEBLASE 1980, STRELKOV 1983b, HASBENLI
1997 a BEnDpA & HorACEK 1998). Revidované rozsifeni téchto druhti na Kavkaze je vyznaceno na obr.
45, str. 357, v praci BEnpy & TsyTsuLiNy (2000); nalezy M. brandtii jsou zde také dilem vyznaéeny podle
literarnich zdrojti uvedenych v textu.

part of the material published by Harrison (1963), voN HELVERSEN (1989b), BENDA & HORACEK
(1998), and MENDELSSOHN & YoM-Tov (1999) and the newly collected Turkish bats, we can
conclude that M. aurascens occurs almost in the whole Anatolia and Transcaucasia as well as
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in north-western Iran (Fig. 4). Such distribution well connects the known broad occurrence
of this species in the southern Balkans and in the Crete (HaNAK et al. 2001, BEnDA 2004a).
Newly, this paper confirms its distribution in western Anatolia, partly based on the recently
collected bats (Beysehir [37° 41° N, 31° 43’ E], ZDNU 1998/101, 103; Kizilcahamam, ZDNU
2002/111), partly due to a revision of several records published by voN HELVERSEN (1989b) as
M. (mystacinus) przewalskii and M. przewalskii, respectively (Beskonak [37° 08’ N, 31° 12’ E],
Ugpmar [37° 08’ N, 31° 49’ E)).

As the only species of the complex, M. aurascens reaches the southern Levant (Mt. Hermon
[33°26° N, 35° 51" E]; cf. MENDELSsOHN & YoMm-Tov 1999). This record represents the only
precise reference of the M. mystacinus-like bats from Arabia, although in literature some records
appeared. A BMNH specimen of M. mystacinus (s. 1.) was reported from ‘Syria’ (= the Levant
in the present-time sense) by Dosson (1878), however, no later reference that would comment
this individual and/or its finding (its fate or clear origin) is available (see e.g. HARRISON 1964,
KUMERLOEVE 1975, HARRISON & BaTES 1991). Only TrisTRAM (1884) mentioned M. mystacinus
‘in Southern Lebanon’ [= southern edge of the Lebanon Mts.], which may be identical with the
above BMNH individual. Several subsequent authors accepted these records of M. mystacinus
(s. 1) in ‘Syria’ (Doria 1887, TROUESSART 1879, 1897, MEHELY 1900, Paracky 1901, RYBERG
1947) or even suggested its occurrence in Palestine (BopENHEIMER 1935, 1958, THEODOR &
Moscona 1954). Most presumably, these references as well as all the records by MENDELSSOHN
& Yom-Tov (1999) represent M. aurascens as the revision of the only available specimen
indicates (see also Figs. 2, 3). This species seems to occur in the whole Mediterranean arboreal
region of the Middle East, similarly as other such faunal elements which use to be more often
recorded, like e.g. Myotis blythii (Tomes, 1857), see HARRISON & BATEs (1991) and Benpa &
HoRrACEK (1998).

The last species with a rather marginal distribution range in the Middle East was named
M. przewalskii przewalskii by TsyTsuLINA (2000b), and M. nipalensis (or M. cf. nipalensis), by
BENDA & TsyTsuLiNa (2000) and TsyTsurina (2001). This species occurs in the extensive area
of the Middle and Central Asian deserts and adjacent regions. In this range, this species creates
several morphologically well defined subspecies which could actually be separate forms (for
details see BENDA & TsyTsuLINA 2000). The form M. nipalensis transcaspicus Ogneff et Heptner,
1928 stretches to the Middle East and Transcaucasia (Fig. 4). It inhabits semi-desert and steppe
regions of Azerbaijan, and it further penetrates along the Araxes river into north-western Iran
and north-eastern Turkey. The records from Turkish steppes of the Araxes/Euphrates water-
shed (Sohun Dere [39° 55’ N, 41° 15° E], Sirbasan [40° 19’ N, 42° 20’ E], Selim [40° 33” N,
42° 36’ E; 2108 m a. s. 1.]) indicate the western extension of the species distribution range.
However, most of records of M. nipalensis in Azerbaijan and the Middle East come from rather
lowland arid regions. Several individuals here identified as M. nipalensis showed partly also
some characters of another form, the endemic Armenian bat, M. hajastanicus (see Table 2).
Although a profound analysis of a larger material outside of Armenia is necessary to be able to
draw any reliable conclusions about possible different morphological/geographical extent of
M. hajastanicus than that described by BEnpa & TsyTsuLiva (2000), these records can at least
indicate a broader distribution of this morphotype.

In conclusion, the examination of the newly collected and revised specimens of bats of the
M. mystacinus morpho-group in the Middle East confirmed the results by BExpa & TSYTSULINA
(2000). In some species, such as M. brandtii, M. mystacinus s. str. and M. aurascens, new records
are presented which extend their known distribution range in the region.
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Italy

In older collections of the National Museum (Natural History), Prague, we found three Italian
individuals of whiskered bats originating from the collections of the Zoological Museum
‘La Specola’, Florence, Italy. The bats were once borrowed by Professor Vladimir HANAK
(Charles University, Prague) for identification — they were supposed to be M. brandtii, see
Lanza (1959). These bats are prepared as alcohol specimens with skulls extracted. Wing
and skull dimensions of the respective Italian specimens are given in Table 3. The reason
why the bats were sent to Prof. HANAK is obvious from their skull characters; one bat (male,
MZSF 5208) represents M. brandtii, while the other two (females, MZSF 5200, 5950) are
undoubtedly M. aurascens.

The identification of M. brandltii is clear according to its cranial dimensions, dental traits as
well as the shape of penis (although it was formerly partially dissected for the extraction of
baculum, see Lanza 1959: 470). This bat was collected on the Monte Amiata, southern Tuscany,
in June 1874. This record was originally published by Lanza (1959: 468) as M. mystacinus
brandtii, however, was omitted by later authors (see e.g. VERNIER 1987, 1997, FornAsAR! et al.
1997). Only AcnNELLI et al. (1999) noted the Lanza’s record as a possible finding of M. brandtii
in Tuscany. Lanza (1999a, b) mentioned this record as a possible first reference of this species
in Italy, and Lanza & AGNELLI (1999a) as the only verified record of M. brandtii from Italy. So
far, M. brandtii has been found in Italy only several times and remains one of the rarest Italian
bats. Although Tupmier (2001) did not show any record of this species from Italy, VERNIER
(1987) summarised three records of M. brandtii made in two northern regions (Piedmont and
Julian Venetia). Zava & VioLani (1992) added records from the Abruzzi Mts., central Italy. Later,
VERNIER (1997) resumed occurrence of M. brandtii even in four Italian regions (additionally
also in Abruzzi and Venetia). However, Lanza (1999b) and Lanza & AGNELLI (1999a) suggested
the Abruzzi records to be in fact misidentified findings of M. daubentonii (Kuhl, 1817). Later,
IssarTEL (2001) found M. brandtii in the Abruzzi Mts. again. However, these records probably
also deserve a revision as the reported individuals most probably were not collected and their
skull measurements were not given. AGNELLI (2005) mentioned only three sites of revised records
of M. brandtii in Italy; viz. Pescasseroli (Abruzzi; ISsARTEL 2001), Mte Amiata, and Equi (= in
fact record of M. aurascens, see below). Thus, the newly confirmed old finding of M. brandtii
from southern Tuscany probably represents the southernmost known indisputable occurrence
of this species in the western part of Europe (comp. MiTcHELL-JONES et al. 1999) and perhaps
its only confirmed record in Italy.

The records of M. aurascens from Italy are also significant as they represent the second
and third confirmations of this species in Italy and, moreover, they slightly enlarge its known
distribution range. Both these records were published already by Lanza (1959) but they were
preliminary identified as of M. mystacinus brandtii based on their larger skull dimensions.
BEnDA & TsyTsuLiva (2000) published a record of M. aurascens from Monte Altissimo di Nago
(the Monte Baldo Range) [45° 53’ N, 10° 53’ E] which lies on the border between Lombardy
and Trent, close to the Garda Lake, in the southern Alps. Once, this only Italian record was
the westernmost point of the whole species range (BEnDA 2004a). One of the newly revealed
individuals (MZSF 5950) was collected in Canale di Miradolo, Pinerolo, western Piedmont
[44° 53’ N, 7° 21’ E], in May 1873. This record shifts the hitherto documented border of
the distribution of this bat about 300 km to the west. However, such distribution was well
presumable as the new locality lies, similarly as the previous record site, on the margin of
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the Po Basin which connects the regular distribution of M. aurascens in Dalmatia and the
Balkans (Benpa 2004a, b).

However, the other Italian individual of M. aurascens (MZSF 5200), collected in summer
1876, comes from Equi, Apuane Alps, Lucca, north-western Tuscany [44° 09’ N, 10° 40’ E].
This site lies on the south-western slopes of the Tuscan Apennines, i.e. an area separated by
a mountain range from the Po Basin. The Tuscan occurrence of this species may be further
confirmed by the bat recorded by Lanza (1959) in Bescolungo, Pistoia Prov. which showed
similar baculum size and shape as M. aurascens (BExpa & TsytsurLina 2000). Thus, these
records suggest distribution of M. aurascens also in peninsular Italy. Provided that the species
lives in Tuscany, it may also occur in other regions of northern and central Italy where bats of
the M. mystacinus group were reported (see VERNIER 1987, 1997, Fornasarl et al. 1997, Lanza
& AGNELLI 1999b, AGNELLI 2005).

Western Mediterranean

In the westernmost part of the Mediterranean basin, BENDA & TsyTsuLiNa (2000) recognised
a distinct form of M. mystacinus s. str., which they described as a separate subspecies M. m.
occidentalis. It differs from the nominotypical form by a larger body and skull size and more
robust canines. This subspecies was described from Spain (terra typica: Linares de Riofrio,
Salamanca) and its tentative distribution range was delineated from Iberia to Morocco, i.e.
the westernmost corner of the species range. Although the given extension of the distribution
range of M. m. occidentalis was only preliminary, BEnDA et al. (2004) rather supported its ori-
ginal delimitation according to examination of an additional specimen of M. mystacinus from
Morocco. However, IBANEZ (1988) as well as Benpa et al. (2004) emphasised the isolation of
the Moroccan population of M. mystacinus from the geographically closest conspecifics which
live north of 40° N in Iberia (see e.g. AGIRRE-MENDI 2002). Here, we analysed material of M.
mystacinus from Morocco in more details and in higher number than in the previous study (BENDA
& TsytsuLiNa 2000), which allow us to determine its real systematic position and distance to
the Iberian and nominotypical subspecies.

According to the comparison of cranial dimensions (Table 4; see also BENDA & TsYTSULINA
2000: 388-390, Tables 1-3), the Moroccan samples are more similar to the Central European
ones (i.e., to M. m. mystacinus) than to the Iberian form, M. m. occidentalis. In the skull size,
the Moroccan samples only slightly exceed, but are almost identical with the Central European
ones. Significant differences between these two groups were found only in molar and unicus-
pidal tooth-rows (M'M3, CP4, M|M;, CP,) and in the height of the cingular cusp on the third
upper premolar (ACin). However, all these measurements are very variable within the whole
complex and the size of the P* cingular cusp has the same range in Moroccan samples as in
the nominotypical ones (BENDA & TsyTsuLiNa 2000). On the other hand, in the upper canine
traits (LCn, LaCn), which are considered to be among the most important within the group
(BENDA & TsysTuLINa 2000, TsyTsuLiNa 2000a, 2001), these two populations well concur. M.
m. occidentalis differs from the Moroccan samples in skull size, Moroccan individuals being
slightly smaller. Similarly as from the nominotypical form, the Iberian subspecies differs from
the Moroccan samples also in the size of upper canines, i.e. one of the most important diagnostic
characters of the Iberian form as well (BEnpaA & TsyTsuLiNa 2000).

Although the Moroccan and Central European samples of M. mystacinus well correspond in
most of compared characters, the Moroccan samples are unique within the whole compared set
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of M. mystacinus in forming of their molars. The crowns of molars in Moroccan M. mystacinus
bear paralophi, metaconuli and metalophi in all examined specimens, paraconuli are also pre-
sent in most of specimens (Tab. 4). Such state of these molar traits has not been found in any
other population of M. mystacinus and neither in M. aurascens or in other of the eastern forms
of the M. mystacinus complex. However, it rather resembles the situation in M. brandtii or M.
alcathoe, although in the latter species metalophi were not found either.

The factor analysis confirmed a peculiar position of Moroccan populations within both
the complex and the species. The comparison with the European forms of the complex, i.e.
M. m. mystacinus, M. m. occidentalis, M. aurascens, M. brandtii, and M. alcathoe (Fig. 5;
23 characters which showed in comparison of all 38 characters the significance >50%; PC1
46.81%, PC2 14.27%), showed a clear separate position of the Moroccan samples, while the
Iberian subspecies M. m. occidentalis exhibited a large overlap with M. m. mystacinus from
Central Europe. A similarly unique position of the Moroccan samples resulted also from the
PC analysis of the samples of all taxa within the species rank of M. mystacinus sensu BENDA
& TsyTsuLINA (2000), i.e. M. m. mystacinus, M. m. occidentalis and M. m. caucasicus (Fig.
6; 27 characters which showed in comparison of all 38 characters the significance >60%;
PC1 46.94%, PC2 13.54%). The exclusivity of the Moroccan form was presented in the PC2
of this analysis which is most significantly influenced by molar traits state (more than 70%
by the presence and/or nature of paraconuli, paralophi, metaconuli and metalophi), while the
PC1, where Moroccan bats showed similar values as the nominotypical and Iberian ones,
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Fig. 5. Results of the principal component analysis of western Mediterranean samples of bats of the M.
mystacinus morpho-group; for a comparison, the samples from Central Europe and the Balkans were
used, see text for other details.

Obr. 5. Vysledky analysy hlavnich proménnych zapadostiedomoiskych vzorki netopyrti morfoskupiny M.
mystacinus; pro srovnani byly pouzity také vzorky balkanské a stredoevropské, dalsi podrobnosti viz text.
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Fig. 6. Results of the principal component analysis of selected samples of M. mystacinus from western
Palaearctic. See text for details concerning the analysis.

Obr. 6. Vysledky analysy hlavnich proménnych vybranych vzorki netopyrce vousatého (M. mystacinus)
ze zapadni Palearktidy. Pro podrobnosti analysy viz text.

was affected mostly by skull size and tooth length characters (LCr, LCb, LMd, tooth-rows,
P%, M? and mesiodistal length of C').

In summary, the comparison of skull and dental characters as well as the PC analysis based
on these characters indicated uniqueness of the Moroccan populations of M. mystacinus which
do not belong to the Iberian subspecies M. m. occidentalis as defined by BENDA & TsYTSULINA
(2000), contra the tentative conclusions by BENDA & TsyTsurLiva (2000) and BEnpa et al. (2004).
Although the Moroccan bats show morphological proximity in several dental characters to the
smaller M. alcathoe or the larger M. brandtii, their actual phylogenetic position is outlying
according to the genetic analysis by voN HELVERSEN et al. (2001). This genetic comparison of
mitochondrial genes showed Moroccan sample within the M. mystacinus genetic group (incl.
M. m. mystacinus, M. m. occidentalis and M. aurascens). In comparison with the Iberian and
nominotypical forms of M. mystacinus in the sense by BExpa & TsytsuLiNa (2000) and TsyTsu-
LINA (2001) and according to the limited material available, the Moroccan population represents
a separate evolutionary unit which has maintained some traits being absent in all other examined
populations of the species. On the other hand, the species affiliation of the Moroccan whiskered
bats to M. mystacinus is undoubted.

However, we consider a possible taxonomic expression of the undisputed peculiar position of
Moroccan populations of M. mystacinus untimely before a definite geographical assessment of
the Iberian subspecies. Although this form is morphologically well defined, it remains known
almost only from the type locality (see BEnpA & TsyTsuLINa 2000 for details). Thus, more data
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from the Iberian Peninsula are needed to specify the geographical and morphological extent
of the subspecies M. m. occidentalis as well as its here challenged proximity to the Moroccan
populations. However, an alternative exists, that M. m. occidentalis has a similar exclusive
evolutionary and biogeographical context as another Iberian endemic subspecies of a rather
boreal bat, Plecotus auritus begognae de Paz, 1994 (DE Paz 1994, JusTk et al. 2004) and the
Moroccan populations of M. mystacinus should thus represent a separate taxon.
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SOUHRN

Clanek pfindsi nové udaje o rozifeni netopyrit morfoskupiny Myotis mystacinus v nékterych &astech
Stfedomoti, u urcitych sttedomotskych populaci jsou analysovany ¢i diskutovany jejich morfologické
(Iebecni) znaky. Statistické srovnani (analysou hlavnich proménnych) poukézalo na velmi dobfe mozné
roz§ifeni netopyrce vousatého (Myotis mystacinus s. str.) na Balkanském poloostrové, v sympatrii s tfe-
mi dal§imi druhy skupiny, netopyrcem nimfinym (M. alcathoe), netopyrcem zlatistym (M. aurascens)
a netopyrcem Brandtovym (M. brandtii). Toto rozsiteni bylo diive zpochybnéno vzhledem k vysledkiim
genetické analysy (MaYER & voN HELVERSEN 2001), av§ak predlozené morfologické srovnani svédéi spise
pro diive popsany stav sympatrie (BENDA & TsyTsurLina 2000). Ten je také formalnim argumentem pro
chapani netopyrce zlatistého jakozto separatniho druhu (srovnej MAYER & voN HELVERSEN 2001). Poprvé
jsou uvadény nalezy netopyrce Brandtova (M. brandltii) a netopyrce vousatého (Myotis mystacinus s. str.)
ve stiedni Anatolii (Turecko). Tyto nalezy nasvéd¢uji souvislému rozsifeni obou druhti od Balkénu po
Kavkaz, zatimco jejich isolovany vyskyt v Kavkazské oblasti, ktery uvadéli Benpa & TsyTtsuLiva (2000),
je tak spise zpochybnén. Podle revidovanych a nové kolektovanych jedincii je ziejmé, Ze netopyrec zlatisty
(M. aurascens) je rozsiten v celé Anatolii a také v Levanté (Mt. Hermon) a stejné jako na Balkang, i ve
Stiedozemi je nejbézngjsim druhem celé morfoskupiny. Clanek uvadi druhy a tieti nalez netopyrce zla-
tistého (M. aurascens) v Italii (okraje Padské niziny na severu zemé), jakoz i potvrzeni nalezu netopyrce
Brandtova (M. brandtii) v Toskansku (severni Italie) z roku 1874. Tento nalez byl uz dtive predbézné
publikovan (Lanza 1959) a zistava jedinym potvrzenym nalezem druhu z Italie. Analysovan byl také
taxonomicky statut populace netopyrce vousatého (M. mystacinus s. str.) v Maroku, zejména ve vztahu
k iberskému poddruhu tohoto netopyra (M. m. occidentalis), ke kterému pivodné byla tato populace pted-
beézné pfifazena (BEnDA & TsyTsuLiNna 2000). Tato predpokladand souvislost nebyla potvrzena, naopak,
marocka populace netopyrce vousatého se zda byt morfologicky a geograficky zcela unikatni a isolovana
v ramci celého druhu.
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APPENDIX
Material examined

The specimen descriptions are noted according to the data on their labels.
Abbreviations: S — skull, A — alcohol specimen, B — prepared skin (balg); m — male, f— female, s. i. — sex
indetermined; for other abbreviations see the chapter Abbreviations.

Type material (in alphabetical order; for details see Table 1)

Myotis alcathoe von Helversen et Heller, 2001: f* (OHC MV336 [S+B]), Greece, Loutropygi, 17 June 1992,
leg. O. von HELVERSEN; — M. mystacinus aurascens Kusjakin, 1935: m (ZMMU S9266 [S+B]), Russia,
Kurkuzin, near Vladikavkaz, 11 May 1928, A. Rabyscev; — Vespertilio Brandtii Eversmann, 1845: s. i.
(ZIN 41687 [S+B]), Russia, Spask, 100km WNW of Orenburg, 29 June 1842, leg. E. EVERsMANN; — Myotis
mystacinus bulgaricus Heinrich, 1936: f (BZM 47264 [S+B]), Bulgaria, Philippopel [= Plovdiv], 3 Sept.
1935, leg. G. HEIRICH; — Myotis mystacinus caucasicus Tsytsulina, 2000: m (ZIN 83623 [S+A]), Russia,
Krasnodar Reg., Kisa forestry, 19 June 1998, leg. B. Tuniev; — Vespertilio Davidii Peters, 1869: s. i. (MNHN
1987-296 [S+A]), China, Pekin, leg. A. Davip; — Myotis mystacinus gracilis Ognev, 1927: f (ZMMU
S104423 [S]), Russia, Vladivostok, leg. N. KryLov; — Myotis mystacinus hajastanicus Argyropulo, 1939:
2 £* (NMP 48536, 48537 [S+B]), Armenia, Sordza, eastern bank of the Sevan Lake, 25 June 1928, leg. A.
SeLkovNIKOV; — Myotis ikonnikovi Ognev, 1911: f(ZMMU S96372 [S+B]), Russia, Primorskij Reg., Iman
Dist., near Evseevka, 2 June 1910, leg. N. Ikonnikov; — Myotis mystacinus kukunorensis Bobrinskoj,
1929: s. i. (ZIN 2147 [S+B]), China, Huang-He River, to S of the Kuku-Noor Lake, 18 May 1880, leg.
N. PrzevaLskis; — Vespertilio lugubri