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Abstract: Morphometrical, biological, ecological, and karyological data of 156 Myotis myotis and 149 M. blythii speci-
mens collected from various provinces of Turkey between 1974 and 2007 were evaluated. Specimens from Turkish
Thrace were referred to as M. m. myotis and the Mediterranean part as M. m. macrocephalicus. Specimens from the
rest of Anatolia were assigned to an intermediate form. Due to a steady increase in body and cranial size detected in
Myotis blythii from western to eastern Anatolia, we did not assign a subspecific name for the M. blythii populations in
Turkey. In addition, body and cranial measurements of this species lie between those given for the smaller subspecies
M. b. oxgnathus from Europe and the larger M. b. omari from the Near East and the Middle East. In both species, the
karyotype was similar to that of the other Myotis species having a 44 chromosome with a NFa 50. The X chromosome
was a medium-sized metacentric while the Y was a minute acrocentric.
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Tiirkiye'deki Myotis myotis (Borkhausen, 1797) ve Myotis blythii (Tomes, 1857)
tiirlerinin taksonomik durumu (Mammalia: Chiroptera)

Ozet: Tiirkiyenin gesitli illerinden 1974 ila 2007 yillar1 arasinda toplanan 156 Myotis myotis ile 149 M. blythii drnekler-
inin morfometrik, biyolojik, ekolojik ve karyolojik verileri degerlendirilmistir. Tiirk Trakya’sindan alinan 6rnekler M.
m. myotis’e, Akdeniz bolgesinden alinan ornekler M. m. macrocephalicus’a, Anadolunun geri kalanindaki drnekler ise
bir ara forma atfedilmistir. M. blythii’nin viicut ve kafatasi 6l¢iilerinde batidan doguya dogru gidildik¢e degismeyen bir
artis tespit edildiginden, Tiirkiyedeki populasyonlarina bir alttiir ismi atfedilmedi. Ayrica, bu tiiriin viicut ve kafatasi
olgiileri Avrupadaki kiigiik M. b. oxgnathus ile Yakin ve Orta Dogudaki biiytik M. b. omari alttiirleri igin verilen degerler
arasinda kalmaktadir. Her iki tiirtin karyotipleri 44 kromozoma sahip ve NFanin 50 olmasiyla diger Myotis tiirleri ile
benzerdir. X kromozomu orta boylu bir metasentrik Y kromozomu ise kiigiik akrosentriktir.

Anahtar sozciikler: Myotis myotis, Myotis blythii, taksonomi, karyoloji, Tiirkiye

* This study is a part of the PhD thesis of Nursel ASAN.
** E-mail: nurselasan@yahoo.com

357



Taxonomic status of Myotis myotis (Borkhausen, 1797) and Myotis blythii (Tomes, 1857) in Turkey (Mammalia: Chiroptera)

Introduction

Myotis is one of the most diverse genera,
represented by 103 species in the Holoarctic region
(Simmons,2005; Stadelmann etal.,2007). Ofthese, the
taxonomic status and distributions of 2 cryptic taxa,
Myotis myotis (Borkhausen, 1797) and Myotis blythii
(Tomes, 1857), are still unclear and controversial.
The greater mouse-eared bat, M. myotis, originated
in the western Mediterranean, is distributed from
central, eastern, and southern Europe (being extinct
in the British Isles, Iceland, and most of Scandinavia),
Asia Minor, south-western Ukraine to Syria, Israel,
Lebanon, and Palestine, while the lesser mouse-
eared bat, M. blythii, which originated from Asia,
has a longer distributional range from southern and
central Europe, Asia Minor, Cyprus, Israel, the Near
East, Iran, Iraq to Crimea, Transcaucasia, central
Asia, the Himalayas, Mongolia, India, and China and
on Sicily, Crete, and many Greek islands (Benda and
Horacek, 1998; Mitchell-Jones et al., 1999; Dietz and
Helversen, 2004; Simmons, 2005; Benda et al., 2006;
Benda et al., 2007).

The identities of the 2 cryptic mouse-eared
bats have been taxonomically, karyologically, and
genetically evaluated by various authors in the
Palearctic region (Strelkov, 1972; Baker et al., 1974;
Felten et al., 1977; Bickham and Hafner, 1978; Zima,
1978, 1979; lliopoulou-Georgudaki and Giagia,
1984; Zima and Horacek, 1985; Benda and Horacek,
1995a, 1995b; Spitzenberger 1996; Albayrak and
Asan, 1998; Benda and Horacek, 1998; Castella et
al., 2000; Karatas et al., 2004; Berthier et al., 2006).
Strelkov (1972), Felten et al. (1977), and Bogan et
al. (1978) referred to the North African populations
as Mpyotis blythii punicus; however, Arlettaz et al.
(1997), and Benda and Horacek (1995a) evaluated it
as M. myotis punicus. Castella et al. (2000) identified
a new species, Myotis cf. punicus (Felten, 1977)
(Maghrebian bat), distributed in northern Africa and
on the islands of Corsica, Sardinia, Malta, and Gozo.
This species clearly differs in size and ecology, from
both M. myotis and M. blythii. In contrast, recently
Shehab et al. (2007) included the north-western
Africa population in the distributional range of M.
blythii.
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Spitzenberger (1996) reported that Myotis myotis
preferred the moderate temperature climate and
humidity of the Mediterranean and Black Sea regions,
while M. blythii was widespread in semiarid Eastern
and South-eastern Anatolia. However, both species
occurred sympatrically in Central Anatolia, which has
a temperate and arid climate (Asan et al., 2010). To date,
many authors have mentioned that the subspecies M.
m. myotis and M. m. macrocephalicus as well as M. b.
oxygnathus and M. b. omari do occur in Turkey (Strelkov,
1972; Felten et al., 1977; Harrison and Bates, 1991;
Steiner and Gaisler, 1994; Benda and Horacek, 1995a,
1995b; Spitzenberger, 1996; Albayrak and Asan, 1998;
Benda and Horacek, 1998). Recently, macrocephalicus
has been treated as a synonym by Simmons (2005).

The aim of this study was to make a contribution
to the distribution and taxonomic status of Myotis
myotis and M. blythii in Turkey.

Materials and methods

Localities and number (n) of the specimens
examined:

Myotis myotis (88 37, 68 @ ?): Edirne (41°50'N,
26°43'E) (n = 12 99, 1 Q), Eskisehir (39°45'N,
30°57'E) (n = 12 &'&), Ankara (40°05'N, 33°24'E) (n
=6 33,23 99), Konya (39°35'N, 30°37'E) (n = 3
d3), Nevsehir (38°22'N, 34°44'E) (n = 13), Nigde
(37°59'N, 34°46'E) (n = 2 JJ), Antalya (36°53'N,
30°40'E) (n =2 33, 4 99), Sinop (41°27'N, 34°46'E)
(n =4 Q), Mersin (36°55'N, 34°54'E) (n = 4 47, 4
?9), Amasya (40°52'N, 35°27'E) (n = 1 J), Adana
(37°00'N, 35°18'E) (n = 5 4d), Hatay (36°13'N,
36°12'E) (n=23 3J,2 9), Kahramanmarasg (37°35'N,
36°55'E) (n=4 33,2 9), Tokat (40°13'N, 36°17'E)
(n=233,429), Ordu (40°58'N, 37°49'E) (n = 3
33,15 29), Diyarbakir (38°08'N, 39°27'E) (n = 4
33,3 29), Batman (37°42'N, 41°24'E) (n = 3 J4J),
Artvin (41°07'N, 42°03'E) (n=1 &, 6 29).

Myotis blythii (68 23, 81 99): Kirklareli
(41°44'N, 27°13'E) (n=2 33, 1 Q), Edirne (41°50'N,
26°43'E) (n = 2 33), fzmir (38°04'N, 27°01'E) (n =
343, 1 Q), Balikesir (39°39'N, 27°52'E) (n =2 43),
Kiitahya (39°25'N, 29°59'E) (n = 2 44, 1 9), Bolu
(40°27'N, 31°12'E) (n = 1 Q), Eskigehir (39°45'N,
30°57'E) (n = 1 &), Ankara (40°05'N, 33°24'E) (n
=4 34,5 ?29), Konya (39°35'N, 30°37'E) (n = 2



dd, 1 ), Nigde (37°59'N, 34°46'E) (n = 2 4d, 1
Q), Antalya (36°53'N, 30°40'E) (n = 1 @), Mersin
(36°55'N, 34°54'E) (n = 2 4d, 2 99), Hatay
(36°13'N, 36°12'E) (n = 26 99), Tokat (40°13'N,
36°17'E) (n =9 ?9), Ordu (40°58'N, 37°49'E) (n =
2 99), Trabzon (41°00'N, 39°43'E) (n = 19), Artvin
(41°07'N, 42°03'E) (n = 1 ), Adiyaman (37°45'N,
38°16'E) (n = 2 &), Siirt (37°55'N, 41°56'E) (n =
19), Bitlis (38°23'N, 42°06'E) (n = 3 J), Diyarbakir
(38°08'N, 39°27'E) (n = 4 &), Erzincan (39°46'N,
40°23'E) (n = 11 &, 10 29), Erzurum (39°57'N,
41°46'E) (n = 3 3J3), Elazig (38°40'N, 39°13'E) (n =
14,1 Q), Mus (38°43'N, 41°29'E) (n = 12 34, 4
Q9), Van (38°39'N, 43°20'E) (n = 10 33, 12 29).

This study is based on morphometric, biological,
ecological, and karyological data of 156 Myotis myotis
and 149 M. blythii specimens caught by Japanese mist
net, aerial trap, and hand from various provinces in
Turkey between 1974 and 2007. For every specimen,
sex, age, and reproductive status were recorded. The
specimens were divided into 3 categories (juvenile,
young, and adult) according to the criteria reported
by Baagee (1977). External and cranial measurements
along with the weight of the specimens were taken
with a digital dial calliper (with greatest accuracy up
to 0.01 mm) according to Harrison and Bates (1991).
Only external and cranial measurements of male
and female adult specimens are given in tables and
were used in morphometric evaluations. Statistical
analyses were performed using SPSS 11.5 (SPSS Inc.,
Chicago, IL, USA). Results that yielded P < 0.05
were considered statistically significantly different
(Campbell, 1990).

Karyological analysis was performed according
to Baker et al. (1982). The slides were stained in 4%
Giemsa-phosphate solution for 10 min. A total of 7
slides were prepared for each specimen and at least
10 well stained metaphase spreads were analysed.
Diploid chromosome number (2n) and fundamental
autosomal number (NFa) were detected. The
centromeric index of the chromosomes was calculated
according to Miidespacher-Ziehl et al. (2005).

Karyotype preparations, skulls, and the specimens
skinned and stuffed according to the standard
museum type are deposited at the Department of
Biology, Kirikkale University.

N. ASAN, I. ALBAYRAK

Results
Mpyotis myotis (Borkhausen, 1797)

This is a common bat in Turkey. No differences
were determined with respect to ecological,
biological, or karyological characteristics between
the Myotis myotis specimens collected.

Habitat: Myotis myotis prefers natural and
anthropogenic roosts and occurred sympatrically
with M. blythii, Miniopterus schreibersii, and
Rhinolophus mehelyi in the ceilings and crevices on
the walls of caves, hans, ruins, tunnels, castles, and
deep wells.

Pelage colour: Dorsal colour of adult specimens
was pale greyish brown and ventral colour was
greyish dirty yellow.

Measurements: External and cranial
measurements along with weight of 123 adult Myotis
myotis specimens are given in Table 1.

Myotis myotis is represented by 2 subspecies in
Turkey: M. m. myotis and M. m. macrocephalicus
Harrison and Lewis, 1961. Morphometric data of
specimens from Antalya, Mersin, Adana, and Hatay
are significantly greater than those of specimens
from Edirne, in Turkish Thrace, in terms of forearm
length, greatest length of skull, condylobasal length,
zygomatic breadth, mastoid breadth, maxillary
toothrow length, mandibulary toothrow length,
and mandible length. Therefore, the specimens
from Turkish Thrace are referred to as the nominate
subspecies, M. m. myotis, and those from the
Mediterranean part as M. m. macrocephalicus. Body
and cranial measurements of the specimens from the
rest of Anatolia (Eskisehir, Ankara, Konya, Nevsehir,
Nigde, Kahramanmaras, Sinop, Tokat, Amasya, Ordu,
Diyarbakir, and Artvin) lie between those of M. m.
myotis and M. m. macrocephalicus. Consequently,
these specimens are assigned to an intermediate form
(Figure 1).

We also determined differences in the
measurements of condylobasal length, zygomatic
breadth, maxillary toothrow length, and mandible
length of Myotis myotis from Turkey. The significance
values are P < 0.05; therefore, the specimens from
Turkish Thrace, the Mediterranean region of Turkey,
and the rest of Anatolia are significantly different
with respect to the mandible length, F (2, 121) =
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Table 1. External and cranial measurements (mm) with weight (g) of male and females specimens of Myotis myotis (n = number of

specimens, s = standard deviation).

males females
Measurements n range mean S n range mean S
Total length 68 123.0-148.0 138.9 5.05 41 126.0-148.0 138.4 5.41
Tail length 68 46.0-58.0 50.6 2.87 42 44.0-60.0 52.8 4.03
Hind foot length 67 15.0-18.0 17.2 0.62 42 12.0-19.0 17 1.24
Ear length 65 17.0-31.0 27.2 1.93 42 21.0-30.0 27.3 2.01
Forearm length 49 55.9-65.0 60.9 2.15 24 57.0-66.5 62.2 2.15
Tibia length 28 20.2-24.8 23.2 1.07 9 22.0-23.8 23.3 0.54
Greatest length of skull 69 22.6-26.8 25.5 0.80 49 24.2-26.8 25.4 0.48
Total length of skull 70 22.1-26.1 24.7 0.76 52 23.6-26.1 24.7 0.46
Condylobasal length 69 20.9-24.9 23.6 0.73 53 22.7-24.8 23.6 0.45
Zygomatic breadth 68 13.6-16.5 15.6 0.51 53 15.1-16.1 15.6 0.25
Interorbital constriction 70 5.0-5.6 52 0.15 53 4.9-5.5 5.1 0.13
Breadth of braincase 70 9.7-11.4 10.7 0.39 53 9.9-11.3 10.4 0.43
Mastoid breadth 64 10.2-11.8 11.1 0.26 53 10.4-11.7 11.1 0.26
Height of skull 58 9.3-11.3 10.2 0.34 42 9.5-10.7 10.1 0.32
C-M? 66 8.8-11.6 10.5 0.39 49 10.0-11.1 10.4 0.23
C-M, 64 9.8-11.9 11.3 0.38 50 10.7-11.8 11.2 0.25
Mandible length 67 16.8-20.3 19.3 0.62 50 18.5-20.2 19.2 0.36
Weight 66 21.0-35.0 27.4 3.31 43 20.0-38.5 27.3 4.77
174 82.45, P < 0.05 as well as zygomatic breadth, and
condylobasal and maxillary toothrow length.
16.5
Karyology: In all specimens studied, 2n and
£ 167 NFa were 44 and 50, respectively. The chromosome
g set consisted of 3 large pairs and 1 small pair of
~m 4 . . . . .
P metacentrics, and 17 pairs of acrocentrics ranging in
§ 5 size from medium to small. The largest acrocentric
& pair possessed a tiny heterochromatic arm. The X
14.5 was a medium-sized metacentric and the Y a minute
N Myotis myotis myotis acrocentric (Figure 2).
""""""""" Myotis myotis , In the karyotypes of all specimens representing
Myotis myotis macrocephaticus . . . . .
135 s Myotis myotis populations in Turkey we did not
205 21 215 22 225 23 235 24 245 25 255

Condylobasal Length

Figure 1. Scatter diagram of zygomatic breadth (n = 116) against
condylobasal length of skull (n =116) of Myotis myotis
from Turkey.
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Figure 2. Karyotype of a male Myotis myotis.

from Artvin and Hatay provinces only. In addition,
in a specimen captured from Edirne province only,
a biarmed dot-like chromosome pair was clearly
pronounced.

Mpyotis blythii (Tomes, 1857)

This is also a common bat in Turkey. Again
no differences were determined with respect to
ecological, biological, and karyological characteristics
between the Myotis blythii specimens collected.

Habitat: Myotis blythii existed sympatrically with
M. myotis, Miniopterus schreibersii, and Rhinolophus
mehelyi in caves, ruins, bridges, mine galleries, hans,
Turkish hamams, tunnels, castles, and deep wells.

Pelage colour: Dorsal colour of adult specimens
varies from greyish brown tinged yellow to grey
tinged dark brown. Ventral colour varies from
very slightly dirty white to greyish white. In some
examined specimens, a whitish tuft of hairs between
the ears is encountered (Figure 3).

Measurements: External and  cranial
measurements along with weight of 86 adult Myotis
blythii specimens are given in Table 2.

A steady increase in the morphometric data of
Myotis blythii specimens was detected from west to
east (Figure 4).

Specimens from the western part of Turkey were
significantly different from those from the central and
eastern parts of Turkey with respect to the mandible
length, F (2, 98) = 35.31 P < 0.05, as well as zygomatic

Figure 3. Whitish tuft of hairs between the ears of Myotis blythii
from Kirikkale province.

breadth, and condylobasal and maxillary toothrow
length. However, specimens from central and eastern
Turkey did not differ (P > 0.05). Therefore, we did
not decide to assign subspecific names for the M.
blythii populations in Turkey without any molecular
studies on this species.

Karyology: The karyotype of Myotis blythii is
identical to that of M. myotis. A clear secondary
constriction near the centromere was encountered
in the largest acrocentrics in all metaphases of
one specimen obtained from Ankara province.
Furthermore, in a female specimen obtained
from Tokat province, the long arm of one of the X
chromosomes was longer than that of the other X
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Table 2. External and cranial measurements (mm) with weight (g) of male and females specimens of Myotis blythii (n = number of
specimens, s = standard deviation).

males females
Measurements n range mean S n range mean S
Total length 52 125.0-146.0 136.5 5.0 27 128.0-149.0 137.7 5.25
Tail length 52 47.0-61.0 53.0 3.1 27 48.0-61.0 54.1 3.94
Hind foot length 52 14.0-18.0 16.6 0.91 27 12.0-19.0 16.4 1.31
Ear length 53 20.0-28.0 23.7 1.79 28 19.0-28.0 24.0 1.77
Forearm length 51 51.8-58.4 55.2 1.57 22 55.1-60.2 57.6 1.68
Tibia length 31 21.9-24.6 23.4 0.64 18 22.0-25.3 23.7 0.93
Greatest length of skull 52 21.9-23.7 22.8 0.41 31 21.5-23.5 22.6 0.45
Total length of skull 55 21.2-22.9 22.1 0.44 31 20.8-22.8 22.0 0.48
Condylobasal length 55 19.9-21.8 21.1 0.41 31 19.8-21.9 20.9 0.46
Zygomatic breadth 54 13.4-14.8 14.2 0.33 30 13.3-14.9 14.0 0.39
Interorbital constriction 53 5.1-5.7 5.3 0.17 30 4.8-5.8 5.2 0.20
Breadth of braincase 55 9.7-10.7 10.2 0.22 30 9.3-10.7 10.0 0.35
Mastoid breadth 53 9.9-10.8 10.3 0.20 28 9.8-10.9 10.2 0.29
Height of skull 45 8.7-10.1 9.4 0.26 24 8.8-9.9 9.3 0.28
c-M? 54 8.9-9.6 9.2 0.19 30 8.7-9.6 9.1 0.25
C-M, 53 9.4-10.3 9.9 0.24 31 9.4-10.3 9.8 0.23
Mandible length 54 16.4-17.9 17.2 0.35 31 16.2-18.0 17.1 0.39
Weight 49 17.5-31.0 23.8 3.01 25 20.0-32.0 25.4 3.54
154 . Western Anatolia (heteromorphic). In a specimen caught in Antalya

14.8 o Central Anatolia province only, a biarmed dot-like chromosome pair
1464~ Fastern Anatolia was clearly pronounced (Figure 5).

E144d = e

& 1421 g

£ 1 Discussion

5013-8' / To date, Myotis myotis has been recorded from

1361 different parts of Turkey by various authors (Kahmann
1344 et e and Caglar, 1960; Harrison and Lewis, 1961; Strelkov,
B2 % s o T 5, 1972; Felten et al., 1977; Albayrak, 1990, 1993, 2003;

Condylobasal Length Steiner and Gaisler, 1994; Spitzenberger, 1996;
Figure 4. Scatter diagram of zygomatic breadth (n = 115) against Albayrak and Asan, 1998; Benda and Horace.k’ 1998;
condylobasal length of skull (n = 115) of Myotis blythii Karatas et al., 2004; Benda et al., 2006). Harrison and
from western (---- Edirne, Kirklareli, Balikesir, Izmir, Lewis (1961) reported that an intermediate form
Kittahya, Eskisehir, Bolu and Antalya provinces),  between thesubspecies M. myotis myotisand M. myotis
central (.. Konya Ankara, Nigde, Mersin, Tokat, 5 0r0c00halicus occurred in the Balkans and Asia

and Hatay provinces) and eastern (- Ordu, Trabzon, . . .
Artvi . ) < Minor. Kahmann and Caglar (1960) and Harrison

rtvin, Adiyaman, Erzincan, Diyarbakir, Elazig, . ] . C T

Erzurum, Mus, Bitlis, Siirt, and Van provinces) parts (1964) included Hatay province in the distribution

of Anatolia. area of M. myotis macrocephalicus. Felten et al. (1977)
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Figure 5. Karyotype of a male Myotis blythii.

stated that the subspecies macrocephalicus existed in
western and probably in eastern Anatolia. Albayrak
and Asan (1998) determined that the distribution
areas of M. m. myotis and M. m. macrocephalicus
were not definite; according to them, measurements
of the specimens from Edirne were similar to
those of the nominate form, while specimens from
the Mediterranean region were similar to M. m.
macrocephalicus. In addition, Benda and Horacek
(1995a, 1995b) described a cline increase in cranial
and body size from west to east in Europe.

Spitzenberger (1996) stated that Diyarbakir is
the easternmost documented record of M. myotis.
According to the author, Satunin did not distinguish
M. blythii from Aralik, Igdir (39°52'N, 44°31'E) in
1913 and named the specimen erroneously as M.
myotis. Benda and Horacek (1998) stated that M.
myotis did not exist to the east of the Rize-Erzurum-
Diyarbakir-Antakya line. In addition, Benda et al.
(2006) enlarged the distribution range of this species
to an approximate line, Artvin-Diyarbakir-$anlhurfa.
We recorded Myotis myotis from Hasankeyf district,
Batman province, in 2007. Therefore, M. myotis has
enlarged its distribution to the Artvin-Erzurum-
Batman-Sanlurfa line (Asan et al., 2010).

In the present study, comparing the morphometric
data of mouse-eared specimens collected from
Artvin with those of M. myotis and M. blythii, it was
determined that measurements of these specimens

laid within the variation range of M. myotis as stated
by Albayrak (2003) and Benda etal. (2006). According
to Benda et al. (2006), the taxonomic situation of
Anatolian populations of M. myotis, besides in the
Mediterranean region, remains unclear. The view
of those authors is in accordance with Albayrak and
Asan (1998) with respect to an intermediate form in
central Anatolia.

The karyotype of the genus Myotis is conservative
with 2n = 44, NFa = 50 in the Holoarctic region
(Zima 1978, 1979, 1982; Bickham and Haflner, 1978;
Iliopoulou-Georgudaki and Giagia, 1984; Zima and
Horacek, 1985; Volleth, 1987; Volleth and Heller,
1994). Recently, Karatas et al. (2004) examined the
karyotype of Mpyotis myotis specimens from the
Asiatic part of Turkey without giving any subspecific
rank. They did not find a regional variation between
the karyotypes. In contrast, in the present study
we determined a secondary constriction near the
centromere in the specimens from Artvin and Hatay
provinces.

Caglar (1965) and Simmons (2005) evaluated
Myotis oxygnathus as a separate species. In addition,
Iliopoulou-Georgudaki and Giagia (1984) referred to
a new subspecies, M. blythii lesviacus, from Lesvos
island in respect to its intermediate size. However,
Simmons (2005) regarded lesviacus as a synonym.

To date, Myotis blythii has also been recorded
from different parts of Turkey (Caglar, 1965;
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Albayrak, 1990, 1993, 2003; Steiner and Gaisler,
1994; Spitzenberger, 1996; Benda and Horacek, 1998;
Karatas et al., 2004; Benda et al., 2006). According
to Strelkov (1972), Asia Minor is inhabited by M.
b. omari; however, Felten et al. (1977) stated that
the western part of Anatolia is inhabited by M. b.
oxygnathus and the eastern partby M. b. omari. Steiner
and Gaisler (1994) examined M. blythii specimens
from western and eastern Anatolia and found no
clear differences in cranial measurements or skin
colour. Therefore, they did not specify the subspecies
rank. Benda and Horacek (1995a) and Spitzenberger
(1996) stated that a gradual body size increase in M.
myotis from W-European Mediterranean through
Central Europe, SE Europe and E Turkey was obvious
in contrast to M. blythii and geographic variation is
much less pronounced in latter species. In addition,
it was impossible to specify M. b. omari in eastern
Anatolia as the range of this subspecies has not been
defined exactly yet. Furthermore, body and cranial
measurements of our specimens lie between those
given for the smaller subspecies M. b. oxgnathus from
Europe and the larger M. b. omari from the Near
East and the Middle East (Miller, 1912; Harrison
and Lewis, 1961; Beaucournu, 1965; Felten et al.,
1977; Spitzenberger, 1988; Harrison and Bates, 1991;
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