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Abstract. In this study, we found 15 bat species in the middle and upper Kizilirmak regions of central
Anatolia. Four of these species were new for this region, while four previously recorded species were not
found. Our new results raise the total number of species recorded in these subregions to 19. The taxonomic
position of Plecotus bats, which is under discussion recently, was evaluated and P. feneriffae was recorded
under its correct name for the first time in this region. Among the provinces in the area, Nigde and Kayseri
have more bat species than the others by 11 species.

INTRODUCTION

The Central Anatolian region, one of seven geographic regions of Turkey, is divided into four
subregions. Two of these, the middle and upper Kizilirmak subregions are situated in the eas-
tern part of the region. There are the following provinces in these subregions: Cankiri, Kayseri,
Kirikkale, Kirgehir, Nevsehir, Nigde, Sivas, and Yozgat (Fig. 1). The area has a xeric continental
climate. Bat species recorded in this region have been reviewed by Benpa & HorACEK (1998),
who also added some new species for this region. According to Benpa & HorACEK (1998),
15 bat species have been found in this region. However, individuals of Plecotus auritus and
P. austriacus recorded in these areas are under discussion and may actually belong to other
species of the genus (see SPITZENBERGER et al. 2006). This study is a part of a large project on
bat fauna of Turkey.

MATERIAL AND METHODS

In total, 102 specimens were captured using mist net or hand net in the middle and upper Kizilirmak
subregions of central Anatolia in 1994-2006. 38 individuals were released after measuring. The voucher
samples were prepared in a standard way, the skins, skulls and bacula were deposited in the Mammal
Collection of the Department of Zoology, Nigde University, Turkey (ZDNU).
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RECORDS

We recorded altogether 15 bat species in the middle and upper Kizilirmak subregions of central
Anatolia (Table 1).

Rhinolophus ferrumequinum (Schreber, 1774)

Kayseri: Incesu, Kirkinler Cave, 22 May 2005: 1 female (ZDNU 2005/35) (leg. O. KiziLcik); Sarnicin
Dere vicinity, 20 May 2005: 1 male (ZDNU 2005/36) (leg. O. KiziLcik). — Nevsehir: Avanos, Karakaya
vicinity (ancient rocky settlement), 5 August 1997: 1 sad. female (ZDNU 1997/01), Avanos, between
Sarilar and Ozkonak, Hemdionun Cave, 19 September 2001: 3 ad. females (ZDNU 2001/224-226).
— Nigde: Glimiisler, Ep¢ik Cave, 13 October 2001: 1 ad. female (ZDNU 2002/174); near Gebere Dam
Lakelet (1411 m), 21-22 July 2005: 1 ad. female (lact.) (released); 23—-24 July 2005: 1 ad. female (lact.)
(ZDNU 2005/66), 1 ad. female (lact.) (released); Ulukisla, Ciftehan, Maden Village, mines, 17 June 2002:
1 ad. male (ZDNU 2002/41). — Sivas: Akincilar, Deliklitag Cave, 9 September 2004: 1 ad. male (leg. R.
BiLcin & A. Karatas) (ZDNU 2004/346), 1 ind. (obs.); Hafik, Kosutdere Village (mines), 31 July 2003:
1 ad. ind. (mummy) (ZDNU 2003/52). — Yozgat: Hacibekir Farm, ruins of Ceska Castle, 12 April 2002:
1 ad. female (ZDNU 2002/22) (leg. H. C. Ozrekin); Daric1 Village, 17 July 2001: 1 ad. male (ZDNU
2001/81) (leg. H. C. OzTEKiN).

Rhinolophus hipposideros (Bechstein, 1800)

Kayseri: Yesilhisar, Soganli, 7 July 2001: 4 ad. females (ZDNU 2001/39-42) (leg. Y. KarAKAYA). — Nig-
de: Giimiisler, Epcik Cave, 13 October 2001: 1 ad. male (ZDNU 2002/175); Camardi, Akpinar Alabalik
Fishfarm, 10 September 2006: 1 sad. male (ZDNU 2006/93), ca. 10 sad. ind. (obs.); Ulukisla, Glimiis
Village (cave), May 1996: 1 ind. (obs.); — Sivas: Hafik, 3-—4 km NW, Yikilgan vicinity, 10 August 2003:
1 ad. male (ZDNU 2003/51).

Mpyotis myotis (Borkhausen, 1797)

Kayseri: Kocasinan, Kuscu, Sariagil Cave, 12 July 2001: 1 ad. female (ZDNU 2001/52) (cf. KaraTAS
et al. 2003); Melikgazi, 2 km NW of Gilirpimnar, 13 July 2001: 1 ad. male (ZDNU 2002/81); Biinyan,
Karaday1 Village, Karatay Hani1 Caravanserai, 19 September 2002: 1 ad. male (ZDNU 2002/132); Talas,
Bagakpinar Orenyeri vicinity, 13 July 2001: 1 ad. male (ZDNU 2001/65). — Nevsehir: Avanos, between
Sarilar and Ozkonak, Hemdionun Cave, 19 September 2001: 1 ad. male, 1 ad. female (ZDNU 2001/227,
228); Giilsehir, Agiksaray, Aciksaray Ruins (ca. 1150 m), 28 August 2001: 1 ad. female (ZDNU 2001/147);
Hacibektas, Kiitiik¢ii Village, 28 August 2001: 1 ad. female (ZDNU 2001/146); Kozakli, Kaskisla Village
(cave), 28 August 2001: 1 ad. male, 1 ad. female (ZDNU 2001/148, 152). — Nigde: Giimiisler, Epcik Cave,
28 May 2001: 1 pregnant female (measured); 29 July 2002: 2 ad. males (ZDNU 2002/103, 110); Uluagag
Village, Uluagag Dam Lakelet (artificial cave), 2 May 1996: 1 ad. female (ZDNU 1996/40); Ulukisla,
Okiiz Mehmet Pasa Caravanserai, 15 August 1999: 2 ad. males (ZDNU 1999/32-33). — Yozgat: Yozgat
(center), 26 May 2002: 1 ad. male (ZDNU 2002/31).

Mpyotis blythii (Tomes, 1857)

Kayseri: Kocasinan, Kusgu, Sariagil Cave, 12 July 2001: 1 sad. male, 1 ad. female (ZDNU 2001/53,
60) (cf. Karatas et al. 2003). — Nigde: near Gebere Dam Lakelet (1411 m), 21-22 July 2005: 1 ad. male
(ZDNU 2005/61); Aslama (artificial cave), 21 April 2001: 1 ad. male (ZDNU 2001/17); Camard1, Cukurbag
Village, Ecemis Stream (ca. 1445 m), 14-15 August 2005: 1 male (net. S. OzkurT & A. KaRATAS) (ZDNU
2005/89); Ulukisla, Okiiz Mehmet Pasa Caravanserai, 15 August 1999: 1 ad. male (ZDNU 1999/31).
—Yozgat: Sefaatli, Armagan Village, 15 July 2001: 1 ad. male (ZDNU 2001/82) (leg. H. C. OzTEkin).

Mpyotis aurascens Kusjakin, 1935
Nigde: N. U. Campus, Milli Piyango Hostel, 6 May 2003: 1 ad. female (ZDNU 2003/06).
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Mpyotis brandtii (Eversmann, 1845)

Yozgat: Hacibekir Farm, Ceska Castle ruins, 12 April 2002: 1 ad. female (ZDNU 2002/23) (leg. H. C.
OzTEKIN) (cf. BENDA & KARATAS 2005).

Eptesicus serotinus (Schreber, 1774)

Nigde: near Gebere Dam Lakelet (1411 m), 23-24 July 2005: 2 ad. males (ZDNU 2005/70, 71); 1 ad.
male, 1 sad. female (released); 12—13 August 2006: 1 ad. male (released).

Fig. 1. Map of the area under study.

Obr. 1. Mapa studovaného uzemi.

Legend / legenda: Kayseri: 1. Biinyan, Karadayz, 2. incesu, Kirkinler Cave, 3. Sarnicindere, 4. Kocasi-
nan, Kuscu, 5. Melikgazi, Giirpinar, 6. Talas, Basakpinar, 7. Yahyali, 8. Yesilhisar, Soganli; Kirikkale:
9. Kirikkale (centrum); Kirsehir: 10. Kirgehir (centrum); Nevsehir: 11. Nevsehir (centrum), 12. Avanos,
Hemdionun Cave, 13. Derinkuyu, Suvermez, 14. Giilsehir, A¢iksaray, 15. Tozkdy, 16. Hacibektas, Kiitiike¢ti,
17. Kozakh, Kaskisla, 18. Urgiip, Sarthidir; Nigde: 19. Nigde (centrum), Kayabasi, 20. Nigde University
Campus, 21. Gebere Dam, 22. Aslama, 23. Giimiisler Monastery, 24. Giimiisler, Eski Glimiis, 25. Glimiisler,
Epcik Cave, 26. Sazlica, Akkaya Dam, 27. Uluagag, 28a. Camardi, Cukurbag, 28b. Akpinar Fishfarm, 29.
Ulukisla, 30. Gliimiis, 31. Maden, 32. Bolkar mines; Sivas: 33. Akincilar, 34. Hafik, Kosutdere, 35. Hafik,
Yikilgan, 36. Zara; Yozgat: 37. Yozgat (centrum), 38. Ceska Castle, 39. Daric, 40. Sefaatli, Armagan.
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Mpyotis capaccinii (Bonaparte, 1837)

Kayseri: Kocasinan, Kuscu, Sariagil Cave, 12 July 2001: a maternity colony of ca. 200 ind. (obs.); 3 ad.
males (ZDNU 2001/61-63) (cf. Karatas et al. 2003). — Nevsehir: Giilsehir, Tozkdy Airport (leg. H. BiL-
GEN), 22 September 2003: 1 ad. male (ZDNU 2003/108); Urgiip, Sarihidir Village, Armutludelik (a tunnel
near Kizilirmak River) (890 m), 6 September 2004: 1 ad. male (ZDNU 2004/344), 2 ind. from a colony
of ca. 20-30 ind. (released).

Pipistrellus pipistrellus (Schreber, 1774) s. 1.

Kirikkale: Kirikkale (centrum), Giirler Quarter (house), 7 November 2003: 1 ad. male (ZDNU 2003/138)
(leg. H. YurTseven). — Kirsehir: Kirsehir (centrum), 9 October 2004: 1 male (ZDNU 2004/363); 1 male,
2 females (leg. S. OzkurT) (released). — Nevsehir: Nevsehir (centrum) (house), 12 November 2003: 1 ad.
female (leg. H. BiLGen) (ZDNU 2003/137). — Nigde: Kayabas1 Quarter, 1996: 1 ad. cf. female (ZDNU
55/1996); June 2001: 1 ind.; near Gebere Dam Lakelet (1411 m), 21-22 July 2005: 1 ad. male (ZDNU
2005/62), 1 ad. male (released); 23—24 July 2005: 2 ad. males (released); Aslama (house), 21 April 2001:
1 ad. female (ZDNU 2001/17); 2 ind. (deposited in Ankara Univ.); Sazlica, near Akkaya Dam Lakelet;
spring 2002: net. 2 ad. males (released); Ulukisla, Ciftehan, Maden Village (house), 23 May 2001: 1 sex
? (ZDNU 2001/17), 1 male (deposited in Ankara Univ.), a colony of 20-30 ind. (obs.).

Pipistrellus kuhlii (Kuhl, 1817)
Kayseri: ca. 2 km N of Yahyali, a stream along road to Develi, 14—15 July 2001: net 2 ad. males.

Hypsugo savii (Bonaparte, 1837)

Nigde: near Gebere Dam Lakelet (1411 m), 23-24 July 2005: 3 ad. males (ZDNU 2005/67-69); 12-13 Au-
gust 2005: 2 ad. females (net. A. Kararas & $. Ozkurr) (ZNDU 2005/83-84); 13—14 August 2005: 1 ad.
female (net. A. Karatas & S. Ozkurt) (ZDNU 2005/87).

Plecotus macrobullaris Kuzjakin, 1965

Kayseri: Biinyan, Karaday1 Village, Karatay Han1 Caravanserai, 19 September 2002: 1 ad. female (ZDNU
2002/133); Talas, Basakpinar, Orenyeri, 13 July 2001: 1 ad. male (ZDNU 2001/64; as P. auritus in KARATAS
et al. 2003). — Nevsehir: Derinkuyu, Suvermez, 15 June 2002: 1 ad. male (ZDNU 2002/40); — Nigde:
Glimisler, Eski Giimiis (house under construction), August 1999: a colony of 10—15 ind. (obs.); Glimiisler
Monastery, 20 July 1996: 1 ad. male, 2 ad. females (ZDNU 42-44/1996; as P. auritus in KARATAS et al.
2003); Ulukasla, Ciftehan, Maden Village, Bolkar mines, snow tunnels, 27 June 2001: 1 ad. male (coll. A.
Karatas & K. UnsaL; as P. auritus in KaraTas et al. 2003). — Sivas: Hafik, 3—4 km NW, Yikilgan vicinity,
10 August 2003: 1 ad. female, 1 sad. male (ZDNU 2003/53-54), 1 sad. female (released).

Plecotus teneriffae Barrett-Hamilton, 1907

Kayseri: Melikgazi, 2 km NW of Giirpinar, 13 July 2001: 1 sad. male, 1 sad. female (ZDNU 2001/69,
70; as P. austriacus in KAraTAs et al. 2003); Yesilhisar, Soganli, Eski Soganli, Ballik vicinity, 06 July
2001: 3 juv. males, 2 ad. females (lact.) (ZDNU 2001/49-51, 72, 80; leg. Y. KARAKAYA; as P. austriacus
in KaRraTas et al. 2003). — Nigde: N. U. Campus, Milli Piyango Hostel (leg. N. Irek), 28 September 2003:
1 ad. female (ZDNU 2003/101).

Miniopterus schreibersii (Kuhl, 1817)

Kayseri: Kocasinan, Kusgu, Sariagil Cave, 12 July 2001: a maternity colony of ca. 300 ind. (obs.); 2 ma-
les, 4 females (ZDNU 2001/54-59) (cf. KaraTas & SozeN 2004). — Nevsehir: Urgiip, Sarihidir Village,
Armutludelik (tunnel) (890 m), 6 September 2004: 1 ad. male (ZDNU 2004/341), 9 ind. from a colony
of ca. 200 ind. (released) (cf. KaraTas & SozEN 2004). — Nigde: N. U. Campus, 22 September 2003: 1
male (found dead) (ZDNU) (cf. KaraTas & SozEn 2004); near Gebere Dam Lakelet (1411 m), 23-24 July

154



Table 1. List of bat species recorded in the study area; + literature records (see BENDA & HORACEK 1998,
SpITZENBERGER et al. 2006); * first recorded; ** previously recorded under different names

Tab. 1. Piehled druhd netopyrl nalezenych ve studovaném tzemi: + publikované nalezy (viz BExpa &
HorACEK 1998, SPITZENBERGER et al. 2006); * nalezen poprvé; ** ptivodné hlasen pod odlisnym jménem

species \ district Cankir1  Kayseri Kirikkale Kirsehir Nevsehir Nigde  Sivas  Yozgat
Rhinolophus ferrumequinum — + * + + * * + *
Rhinolophus hipposideros + * - — _ + * _
Rhinolophus euryale - - - - - _ +
Rhinolophus mehelyi - - + + - _ _ _
Mpyotis blythii + * — + + + + T
Mpyotis myotis - * _ + + + _ *
Mpyotis capaccinii — * — _ * _ _ _
Myotis aurascens — - - _ _ * _ _
Mpyotis brandltii — - - - _ _ _ *
Mpyotis mystacinus s. 1. + - - - — _ _ _
Eptesicus serotinus + + - — _ * + T
Hypsugo savii — - - _ _ * _ _
Pipistrellus kuhlii — + _ _ _
Pipistrellus pipistrellus s. 1. + — * * + * _
Plecotus macrobullaris — Hx _ _ *% ok % _
Plecotus teneriffae — w3k _ _ _ * _ B
Barbastella ctf. barbastellus — — — — + _ _ _
Miniopterus schreibersii - * - — * + _ _
Tadarida teniotis - + - - - _ + _
total 6 11 3 5 8 11 7 5

2005: 1 ad. female (lact.) (ZDNU 2005/43); Glimiisler, Epcik Cave, 12 August 1999: 1 sad. male, 1 sad.
& 1 ad. females (ZDNU 1999/28-30); 29 July 2002: 2 ad. males, 4 ad. females (ZDNU 2002/104-109),
3 males, 6 females (released) (cf. KaraTas & Sozen 2004).

Tadarida teniotis (Rafinesque, 1814)
Sivas: Zara, 9—10 August 2003: min. 20-50 ind. (obs.).

RESULTS AND DISCUSSION

Rhinolophus ferrumequinum is the most frequently recorded species in Turkey and has been
recorded in all eight provinces in the study area. Another abundant species is Myotis blythii
which has been recorded in seven provinces in the study area but not in the Kirsehir province
(cf. BENDA & HORACEK 1998).

We did not find Myotis mystacinus s. 1. which was recorded at the Devrez River (Cankir1: [1gaz)
by voN HELVERSEN (1989). BENDA & TsyTsuLiNa (2000) and BEnpa & KARraTAs (2005) revised
the mystacinus group and stated that this record might be incorrect and most likely pertained
to M. aurascens. According to these studies, M. mystacinus s. str. is very rare in Anatolia. The
closest record to the study area was made near Kizilcahamam which is situated close to the
northeastern part of the area (BENDA & KaraTas 2005).
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Table 2. Comparison of occurrence of bat species in Turkey with respect to geographic regions (Central
Anatolia is divided into two subregions, the eastern part [= the area under study] and the western parts)
Tab. 2. Srovnani vyskytu netopyfich druhti v Turecku podle zemépisnych oblasti (stfedni Anatolie je
rozdélena na dvé podoblasti, vychodni [= studované uzemi] a zapadni)

species \ region Mediter- Aegean Marmara Black E SE Cw CE
ranean Sea  Anatolia Anatolia Anatolia Anatolia

Rousettus aegyptiacus 1 0 0

Taphozous nudiventris 0 0 0

Rhinolophus ferrumequinum 1 1 1

Rhinolophus hipposideros 1 1 1

Rhinolophus euryale 1 1 1?

Rhinolophus blasii 1 1

Rhinolophus mehelyi 1 1

Mpyotis bechsteinii 1 0

Mpyotis myotis 1 1

Mpyotis blythii 1 1

Mpyotis nattereri 1 1

Mpyotis emarginatus 1 1

Myotis mystacinus 1? 1?

Myotis aurascens
Myotis nipalensis
Mpyotis brandltii

Myotis capaccinii
Myotis daubentonii
Nyctalus noctula
Nyctalus leisleri
Nyctalus lasiopterus
Eptesicus serotinus
Eptesicus bottae
Vespertilio murinus
Pipistrellus pipistrellus
Pipistrellus pygmaeus
Pipistrellus kuhlii
Pipistrellus nathusii
Hypsugo savii

Plecotus auritus
Plecotus macrobullaris
Plecotus austriacus
Plecotus teneriffae
Barbastella barbastellus
Barbastella cf. barbastellus
Otonycteris hemprichii
Miniopterus schreibersii
Tadarida teniotis

—_, e, O O O O b b i O O b e et O O O e e e e e e e O O
—_ e, O O OO bkt O Ot O ek ek O e b O e e e e e e e e e e = O O
—_—_ 00000~ VR, —, O~ —~ O~ 0000 —0O~,—~ O~~~ O0O—~0O]——00
»—u—-—u—aooooo»—ao_o»—-—u—a»—-oo»—-o»—aooo:_»—u—-_o»—-o»—u—-_»—ao
—_—_ O, O~ O~ O~ O~ O~ OO0~ 0000~ —O~ 00—~ O0O—~00—~—~0OO0O

——_, O OO O RO OO0 ——,LOO~R—~,O~O

— I, O OO0 OO~~~ O —~R O R RO R, O OO —"
—_——_-O OO OO0 RO VO O~R, R, OOoOOOoO—~O O~

Benpa & HorACEK (1998) recorded Barbastella cf. barbastellus near Urgiip (Nevsehir), howe-
ver, they released the specimen without examining it in detail. It is not clear whether this bat
was the boreal B. barbastellus or the steppe B. leucomelas. The Urgiip area is a steppe region
and so it is most likely that it was B. leucomelas.
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Moreover, Rhinolophus euryale recorded at Zara (Sivas), and R. mehelyi from Keskin (Ki-
rikkale) and from the Seyfe Lake (Kirsehir) (see BEnpa & HorAcEk 1998) were not found by
us in these regions.

On the other hand, Myotis brandtii, which had been recorded only in Rize in Turkey, was
recorded surprisingly in the steppe Yozgat province (cf. BENDA & Karatas 2005). Hypsugo
savii, Myotis aurascens, M. capaccinii and Plecotus teneriffae were also recorded for the first
time in the study area.

Additional specimens of M. capaccinii collected in the study area clearly show that this species
is present not only in the Mediterranean (Akdeniz) and Marmara regions but also in suitable
habitats along the Kizilirmak River in central Anatolia.

Previously, western Palaearctic bats of the genus Plecotus had been included in P. auritus
and P. austriacus. Similarly, Plecotus in central Anatolia had been considered to be P. auritus
and P. austriacus (see BENDA & HORACEK 1998, KaraTas et al. 2003). The genus Plecotus has
been recently revised by SPITZENBERGER et al. (2006) and some new species have been described
(see SPITZENBERGER et al. 2001, 2002, 2006, BEnpa et al. 2004, JusTe et al. 2004). After that,
the taxonomic position of Plecotus bats in central Anatolia became controversial. According to
SpITZENBERGER et al. (2006), the species present in central Anatolia is P. macrobullaris (Fig. 2),
while P. auritus may have a limited distribution area in the eastern Black Sea (Karadeniz) region
and P. austriacus in Turkish Thrace. Moreover, according to DNA analysis of the specimens
from Karaman, which is situated in the southeastern part of the study area, P. teneriffae is also
found in the area (JUSTE et al. 2004).

Fig. 2. Plecotus macrobullaris in a artificial cave at Talas, Bagakpinar (Kayseri Prov.) .
Obr. 2. Podobnost vychodni ¢asti stitedni Anatolie podle fauny netopyru.

157



Nearest neighbour

SE Anatolia

CE Anatolia

CW Anatolia

E Anatolia

Karadeniz

Marmara

Ege

Akdeniz

0,3 0,25 0,2 0,15 0,1 0,05 0

Bray Curtis

Fig. 3. Relationship of the eastern part of Central Anatolia with respect to bat fauna.
Obr. 3. Podobnost vychodni ¢asti stiedni Anatolie podle fauny netopyru.

This study shows that 3 of 5 Turkish bat families (60%), 9 of 14 genera (64%), and 19 of 37
species (51.4%) are present in this area (Table 2). According to the analysis using the MVSP 3.1
software (Multivariate Statistical Package, Kovach Computing Services), the species diversity
of the eastern part of Central Anatolia mostly resembles that of the western part of the region.
It seems that the area shows zoogeographic affinity with Eastern Anatolia (Fig. 3). The results
of the present study are consistent with those given by BEnpa & HorACEK (1998).

Based on the data on distribution of bats and the above mentioned analysis, the following
four zoogeographic zones can be distinguished in Turkey.

1. Mediterranean (Akdeniz) zone: Akdeniz, Ege regions (except for the inner side), western
part of the Marmara region with Mediterranean climate;

2. Central Anatolian steppe zone: eastern part of Ege, Central Anatolia, Eastern and South-
eastern Anatolia (except for lowlands near the Syrian border) with continental climate;

3. Black Sea (Karadeniz) boreal zone: east of Marmara, Karadeniz, Erzurum and Kars plateau
of Eastern Anatolia with very humid climate;

4. Southeastern Anatolian eremial zone: lowlands along the Syrian border.

SOUHRN

V uvedeném piehledu predkladame nalezy 15 druhti netopyra v oblasti stiedniho a horniho toku feky
Kizilirmak ve stfedni Anatolii (Turecko). Cty¥i z téchto druhi (Myotis capaccinii, M. aurascens, M.
brandtii, Hypsugo savii) byly nalezeny v uvedeném regionu poprvé, zatimco Ctyfi dalsi druhy netopyrt
zaznamenané diivé nalezeny nebyly. Pfedlozené vysledky zvysily znamy pocet netopyru oblasti na 19.

Taxonomicka posice netopyrt rodu Plecotus, které je v soucasné dobé $ifeji diskutovana, byla vyhodnocena
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i ve studovaném regionu; nalezen byl druh P. teneriffae a poprvé tak zaznamenan z regionu pod timto
jménem. Z osmi provincii (vilajettl) stfedni Anatolie dvé vykazuji bohatsi faunu netopyra (11 druht),
Nigde a Kayseri.
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