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Abstract. Bats of four islands of the Dodecanese Archipelago (Astypalea, Kalymnos, Symi, Megisti)
were studied for the first time. The bat fauna of these islands comprises eleven species and the faunas
of the particular islands are composed of five (on Astypalea) to nine (on Symi) species. Three species of
bats, Rhinolophus blasii, Pipistrellus pipistrellus and P. kuhlii, were found in all four islands, two species,
Hypsugo savii and Tadarida teniotis in three islands, and Eptesicus anatolicus and Plecotus kolombatovici
in two islands. The remaining four species, Rhinolophus ferrumequinum, Myotis blythii, M. emarginatus,
and Miniopterus schreibersii, are known from only one island each.

Key words. Bats, distribution, Astypalea, Kalymnos, Symi, Megisti, Kastelorizo, Greece, Aegean Sea.

INTRODUCTION

Sea islands constitute a large part of the territory of Greece. All Greek islands including Crete
comprise almost 25,000 km?, i.e. 18.8% of the area of the country, and are home of 14.8% of
the inhabitants of Greece (HSA 2011). One of the largest groups of islands in Greece are the
Dodecanese, covering some 2,700 km? of dry land, which represents 10.9% of the area of all
Greek islands, and 16.4% of the area of the Greek islands excluding Crete. The Dodecanese
Archipelago is composed of almost 300 islands and islets (Fig. 1). Sixteen of these islands can
be considered as large, having an area larger than 10 km?, other fifteen islands are small, with
the area of 1-10 km?, and the rest includes a number of tiny islets less than 1 km?, often only few
hectares, in size. The Dodecanese Archipelago, being situated between Crete and the Cyclades
in the west and Asia Minor in the east, represents a significant region from the biogeographical
point of view; it creates a transition between the influences of Asian, African and European
biotas at the south-eastern margin of Europe.

Bat fauna of the Greek islands remains only insufficiently known (in contrast to the knowledge
of other mammals, see MAsseTI 2012). HANAK et al. (2001) summarised records of 27 bat spe-
cies from 30 islands of Greece (Table 1). However, this does not mean that the fauna of bats of
these islands was completely inventoried, only that a record of a bat, often just an accidental
finding, is available from a certain island. Bat records have been reported only from three to
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four islands of the Dodecanese, namely from Rhodes, Karpathos, Kos, and possibly also from
Leros. Interestingly, most of the species remain known only from a single record from the
particular island of this Archipelago.

The oldest records of bats from the Dodecanese come from Rhodes, from the times of the
Italian occupation of the Archipelago; Festa (1914) and D Beaux (1929) collected specimens
of three bat species from this island, Rhinolophus ferrumequinum, R. blasii and Pipistrellus
pipistrellus. PIEPER (1965, 1966) discovered additional four bat species in Rhodes, Miniopterus
schreibersii, Rhinolophus hipposideros, Pipistrellus kuhlii, and Tadarida teniotis, however,
the latter three species only from owl pellets. VoLLETH (1987) reported a record of Hypsugo
savii from Rhodes and voN HELVERSEN (1998) several records of Epfesicus anatolicus from
this island. Until now, Rhodes represents the only part of any European country, where the
latter bat species has been documented. SPiTZENBERGER et al. (2006) reported a specimen of
Plecotus kolombatovici from Rhodes (originally mentioned as P. austriacus by voN HELVERSEN
in MiTcHELL-JONES et al. 1999 and by SpITZENBERGER et al. 2001). Finally, KAFkALETOU-DIEZ et
al. (2015) found Myotis myotis in Rhodes.

Two other species of bats, Pipistrellus pygmaeus and Nyctalus leisleri, were reported by
HanAk et al. (2001) to occur in Rhodes, based on single records of echolocation calls obtained
by a heterodyne bat detector. We suggest the occurrence of these bats should be confirmed by
findings of individuals or at least recordings of their calls identifiable by an acoustic software
analysis (similarly as it was confirmed for Pipistrellus pipistrellus from Rhodes by MAYER
& voN HELVERSEN 2001).

Smaller numbers of bat species than from Rhodes are known from two other large Dodecanese
islands, Karpathos and Kos (Tables 1, 2, 4), although from Karpathos the oldest record comes
from the 1930s, similarly to the situation in Rhodes. VoN WETTSTEIN (1942) first mentioned
Myotis blythii from Karpathos, other records of this species from the island were later repor-
ted also by PiePER (1965) and MERTENS (1967). The occurrence of Pipistrellus pipistrellus in
Karpathos was mentioned by KaNELLT & HaDzisaRANTOU (1963) and Rhinolophus blasii and
Teniotis teniotis by P1EPER (1965). Finally, PierER (1977) reported two additional bat species
from this island, Myotis emarginatus and Hypsugo savii, the latter species was found there also
by voN HELVERSEN (1989).

Only three papers deal with the bats of Kos, all issued in the 1960s and 1970s; PiePER (1966)
briefly reported records of Tadarida teniotis and Myotis myotis from this island, and MARTENS
(1967) of Rhinolophus ferrumequinum and Miniopterus schreibersii. Additionally, ILiorouLOU-
-GEORGOUDAKI (1977) reported a finding of a maternity colony of Pipistrellus pipistrellus from
this island.

However, in the atlas of the geographical distribution of mammals in Europe edited by
MircHELL-JONES et al. (1999), several points, representing occurrence of certain species in the
50x50 km squares, appeared in the areas of the Dodecanese, where no records are available (for
the Greek territory, these distribution reviews of bats were prepared by O. voN HELVERSEN, see
MircHELL-JONES et al. 1999: 14). In some cases, these records are acceptable without question,
such as the occurrence of Miniopterus schreibersii in Karpathos and Rhinolophus hipposide-
ros in Kos. On the other hand, there is also a point suggesting an occurrence of Rhinolophus
euryale in Rhodes, which could be theoretically acceptable, but as in the only southern island
of Greece; this species is not known from Crete (see BEnpa et al. 2009) and was found only
in Lesbos, Petala and Cephalonia among the eastern Mediterranean islands (see HaNAK et al.
2001). Moreover, a confusion with very similar Rhinolophus blasii, which is known from
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many Greek islands, including Crete and the Dodecanese, cannot be excluded (Table 4; see
also HanAk et al. 2001, BENDA et al. 2009). Thus, this report needs a confirmation in a revised
identification of a specimen.

Abit different case in the atlas by MitcHELL-JONES et al. (1999) is the occurrence spot suggesting
a record of Tadarida teniotis at an approximate position of the island of Leros (but some other
islands in its vicinity can be also considered, e.g. Patmos or Lipsi); so, it is not clear whether it
is the accurate geographical affiliation of the respective point, or whether the unusual position
of the point in fact represents a misprint (this is a case of e.g. the map of the distribution of
Rhinolophus ferrumequinum, where two points are placed in the sea, see MITCHELL-JONES et
al. 1999: 95).

In summary, from the Dodecanese Archipelago comprising thirty islands larger than one square
kilometre, 13—16 bat species are known to occur only in 3—4 islands (Table 2). The most diverse
fauna was reported from Rhodes, with 11-14 species, followed by Karpathos with 6—7 species
and Kos with 5-6 species; one species is possibly known from Leros. With only six exceptions,
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Fig. 1. The Dodecanese Archipelago; blue —islands where literature records of bats were available (Table 2);
red — islands where bats were documented for the first time.

¢ervené — ostrovy, na nichz byli netopyii zjisténi poprvé.
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all published records of particular bat species from the particular island represent single findings.
Thus, despite the wide popularity of the Dodecanese islands as a destination for travellers, the
biota of this Archipelago (or at least its parts) still remains rather understudied.

Here we bring the first data on bat occurrence from four other Dodecanese islands, viz. As-
typalea, Kalymnos, Symi, and Megisti (Kastelorizo). Although these islands belong to small
to medium-sized among the islands of the Archipelago (Table 1), eleven bat species were
documented from them.

MATERIAL AND METHODS

We visited four islands of the Dodecanese Archipelago, viz. Astypalea, Kalymnos, Symi, and Megisti
(Kastelorizo), for a standardised week long period during the summer-autumn transition (late August to
early October); see Tables 1 and 2 for description data on the respective islands. Data on bats were collec-
ted by standard methods (direct observation, netting, detection of echolocation calls) from 26 localities,
see Appendix and Figs. 2-9. The lists of records (arranged in alphabetical and/or chronological orders)
include, for each item, the following information: name of the locality (each record is primarily listed by
a name of the nearest settlement or notable physical feature), and/or description of the record site, date,
type of record (det. = detected, exam. = examined, obs. = observed, rec. = recorded), and a number of
recorded bats with indication of their sex and age (ad = adult, sad = subadult); the numbers in brackets
typed in bold and italics [ X] denote the number of recorded call sequences.

Acoustic recordings were made using a portable ultrasound detector D-240x (Pettersson Elektronik
AB, Uppsala, Sweden) set on the time-expansion mode and connected to the Edirol R-09HR recorder
(Roland Corp., Japan). The analysed bat calls were recorded in free flight under natural conditions. The
recordings were analysed with the BatSound Pro 4.1.4 software (Pettersson Elektronik AB, Uppsala,
Sweden). Time-expanded sequences (expansion factor 10) were digitised at the sampling rate of 48 kHz
with 16-bit precision and saved as *wav files. A 1024 pt. FFT with Hanning window was used for the
analyses; oscillograms, power spectra and spectrograms were evaluated. For each echolocation call, the
following parameters were measured: pulse duration (PDUR), start frequency (SF), end frequency (EF, both
SF and EF at —30 dB below the peak power spectral intensity), frequency of maximum energy (FMAXE)
and inter-pulse interval (IPI, the time between two consecutive calls).

In most cases, we used only high quality recordings for the analyses. Only the search phase calls were
measured. In total, we analysed 72 call sequences (373 calls) of seven bat species (Table 3). The species
identification was made in accordance to the data by Paprapartou et al. (2008) and Bexpa et al. (2010,
2012); in some cases, the recording was found useless for the call analysis and was used just for the
species identification.

RECORDS
Astypalea

Rhinolophus blasii Peters, 1866

Agios Konstantinos, gardens, 28 September 2017: det. & rec. calls of at least 1 foraging ind. [1]; — Liva-
dia, Fragma, northern bank, 26 September 2017: det. & rec. calls of 1 foraging ind. [1]; — Vatses, Negrou
caves, lower cave, 28 September 2017: obs. 5 inds., det. & rec. calls of 1-2 inds. [2].

Hypsugo savii (Bonaparte, 1837)

Agios Konstantinos, gardens, 28 September 2017: det. & rec. calls of several foraging inds. [2]; — Ftera
Mt., Stavros, at a spring, 29 September 2017: det. & rec. calls of several passing inds. [2]; — Livadia,
village, 24 September 2017: det. & rec. calls of several foraging inds. [3]; — Livadia, Fragma, northern
bank, 26 September 2017: det. & rec. calls of several foraging inds. [4]; — Hora, castle, 25 September
2017:net. 1 9 ad, det. & rec. calls of several foraging inds. [4].
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Table 2. List of bat species known from the Dodecanese islands. For legend see Table 1.

Tab. 2. Piehled druhti netopyrti znamych z Dodekaneskych ostrovii. Legenda viz tab. 1.

Species acronyms / zkratky jmen druhti: Rfer = Rhinolophus ferrumequinum; Rhip = Rhinolophus hippo-
sideros; Reur = Rhinolophus euryale; Rbla = Rhinolophus blasii; Mmyo = Myotis myotis; Mbly = Myotis
blythii; Mema = Myotis emarginatus; Eana = Eptesicus anatolicus; Hsav = Hypsugo savii, Ppip = Pipi-
strellus pipistrellus; Ppyg = Pipistrellus pygmaeus; Pkuh = Pipistrellus kuhlii; Nlei = Nyctalus leisleri;
Pkol = Plecotus kolombatovici; Msch = Miniopterus schreibersii;, Tten = Tadarida teniotis

AR isl. / ost. BS bat species / druhy netopyr original reference / piivodni zdroj

1 Rhodes 11-14 Rfer, Rhip, [Reur], Rbla, Mmyo, Festa 1914, DE BEaux 1929, PiepEr 1965,
Eana, Hsav, Ppip, [Ppyg], Pkuh, 1966, VoLLETH 1987, voN HELVERSEN 1989,
[Nlet], Pkol, Msch, Tten 1998, 1999, HaNAK et al. 2001, MAYER & VON
HEeLvERSEN 2001, SPITZENBERGER et al. 2001,
2006, KarkaLETOU-DIEZ €t al. 2015

2 Karpathos 6-7 Rbla, Mbly, Mema, Hsav, Ppip, vON WETTSTEIN 1942, KANELLI & HADZISA-

[Msch], Tten RANTOU 1963, PIEPER 1965, 1977, MARTENS
1967, voN HELVERSEN 1989, 1999
3 Kos 5-6 Rfer, [Rhip], Mmyo, Ppip, Msch,  PIEPER 1966, 1977, MARTENS 1967, ILi0POU-
Tten LoU-GEORGUDAKI 1977, voN HELVERSEN 1999
Kalymnos 6  Rbla, Hsav, Ppip, Pkuh, Pkol, Tten this review
Astypalea 5 Rbla, Hsav, Ppip, Pkuh, Tten this review
Symi 9  Rbla, Mbly, Mema, Eana, Hsav, this review
Ppip, Pkuh, Pkol, Msch
9 Leros [1] [Tten] vON HELVERSEN 1999
18 Megisti 6 Rfer, Rbla, Eana, Ppip, Pkuh, Tten this review

Pipistrellus pipistrellus (Schreber, 1774)
Livadia, Fragma, northern bank, 26 September 2017: det. & rec. calls of at least 1 foraging ind. [7].

Pipistrellus kuhlii (Kuhl, 1817)

Ftera Mt., Stavros, at a spring, 29 September 2017: det. & rec. calls of 1 passing ind. [1]; — Livadia,
village, 24 September 2017: det. & rec. calls of at least 1 foraging ind. [1]; — Livadia, Fragma, northern
bank, 26 September 2017: det. & rec. calls of numerous foraging inds. [11]; — Hora, castle, 25 September
2017: det. & rec. calls of several foraging inds. [3].

Tadarida teniotis (Rafinesque, 1814)

Agios Konstantinos, gardens, 28 September 2017: det. & rec. calls of at least 1 passing ind. [3]; — Ftera
Mt., Stavros, at a spring, 29 September 2017: det. & rec. calls of several passing inds. [4]; — Hora, castle,
25 September 2017: det. & rec. calls of at least 1 foraging ind. [7], 30 September 2017: det. & rec. calls
of at least 1 passing ind. [1]; — Livadia, village, 24 September 2017: det. & rec. calls of 1 passing ind. [1];
— Livadia, Fragma, northern bank, 26 September 2017: det. & rec. calls of several foraging inds. [2].

Kalymnos

Rhinolophus blasii Peters, 1866
Skalia, Skalia cave, 3 October 2017: obs. 3 inds. inside the cave, net. 1 J ad at the cave entrance.
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Hypsugo savii (Bonaparte, 1837)
Rina, corniche, 6 October 2017: det. & rec. calls of at least 1 foraging ind. [7].

Pipistrellus pipistrellus (Schreber, 1774)

Arginonta, corniche, 6 October 2017: det. & rec. calls of several foraging inds. [5]; — Kantouni, village,
1 October 2017: det. & rec. calls of numerous foraging inds. [25]; — Pothia, at the Epta Parthenon cave,
2 October 2017: det. & rec. calls of numerous foraging inds. [5]; — Rina, corniche, 6 October 2017: det.
& rec. calls of numerous foraging inds. [17].

Pipistrellus kuhlii (Kuhl, 1817)

Kantouni, village, 1 October 2017: det. & rec. calls of several foraging inds. [2]; — Pothia, at the Agia
Varvara cave, 5 October 2017: det. & rec. calls of 1 foraging ind. [I]; — Pothia, at the Epta Parthenon
cave, 2 October 2017: det. & rec. calls of several foraging inds. [1]; — Rina, corniche, 6 October 2017:
det. & rec. calls of several foraging inds. [4]; — Skalia, at the Skalia cave, 3 October 2017: det. & rec.
calls of 1 foraging ind. [I].

Fig. 2. Map of Astypalea with localities of bat occurrence; although the bat research was carried out in
the whole island, bats were documented only in the south-western part of Astypalea, Exo Nisi; pale grey
— area above 200 m a. s. 1., dark grey — area above 400 m a. s. 1.

Obr. 2. Mapa Astypaley s lokalitami vyskytu netopyrd; i kdyZ byl vyzkum netopyrt provadén na celém
ostrové, jejich vyskyt byl dokumentovan jen v jihozapadni ¢asti Astypaley zvané Exo Nisi; svétle Sedé
—izemi nad 200 m n. m, tmavé Sed¢€ — izemi nad 400 m n. m.

Legend / legenda: 1 — Agios Konstantinos; 2 — Stavros, Ftera, spring / pramen; 3 — Hora, castle / Chora,
hrad; 4 — Livadia; 5 — Livadia dam / piehrada Livadia; 6 — Vatses, Negrou caves / jeskyné Negru.
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Table 3. Descriptive parameters of echolocation calls of seven bat species from four Dodecanese islands.
Legend: n — number of individual calls analysed (in parentheses: number of call sequences from which
the calls were obtained); SF — start frequency; Fmaxe — frequency of maximum energy (peak frequency);
EF — end frequency; Pdur — pulse duration; IPI — inter-pulse interval; upper lines — mean+SD, lower

lines — range

Tab. 3. Popisné parametry echoloka¢nich hlasi sedmi druhd netopyrt ze ¢tyt Dodekaneskych ostrovi.
Legenda: n — pocet jednotlivych analysovanych signala (v zavorce pocet echolokacnich sekvenci z nichz
byly signaly ziskany); SF — pocate¢ni frekvence; Fmaxe — frekvence s nejvyssi energii (vrcholova
frekvence); EF — koncova frekvence; Pdur — trvani pulsu (signalu); IPI — mezipulsni doba; horni fadek
— pramér + smérodatna odchylka, spodni fadek — rozsah hodnot

species / druh island / ostrov. n SF Fmaxe EF Pdur IPI
Rhinolophus Megisti 10(1)  80.2+0.3  79.2+0.8 78.6+0.7 65.8+11.5 57.7+8.3
ferrumequinum 79.7-80.5 77.5-80.1 77.7-79.4 37.7-77.1 45.5-67.3
Rhinolophus Astypalea 23(4)  95.6£0.4 95.24+0.8 93.6+0.9  47.848.3  40.9+26.7
blasii 95.2-96.5 94.2-96.1 92.0-952 38.0-64.4 19.5-101.7
Kalymnos 14(1) 95.5.+0.1
95.4-95.6
Megisti 102)  93.9+0.5 92.7+0.6 91.6+04  59.6£5.2  18.5+2.9
93.0-94.4 91.5-933 91.1-92.3 52.6-66.8 16.5-24.1
Eptesicus Symi 10(1)  36.6.+0.1 35.0+1.1 33.6+0.6 13.0£3.4  79.6+£8.7
anatolicus 36.5-36.7 33.7-36.8 33.2-340 85-179 68.7-89.4
Megisti 102)  38.1+£1.1 31.6+2.1 29.7+1.8 9.5£2.0  172.6£50.9
37.0-39.9 29.3-345 283-329 7.1-124 116.5-245.8
Hypsugo Astypalea 47(10) 41.2+6.4 37.841.2 36.2+1.1 9.3+2.0  149.3£58.9
savii 10.9-52.1 35.8-40.3 34.1-39.6 53-163 78.0-263.8
Kalymnos  5(1) 38.0+0.7 36.3£0.7 35.1+0.3  12.8+0.8 275.9+81.8
37.0-38.5 36.0-37.6 34.7-35.5 11.4-13.1 208.0-376.6
Symi 29(5)  40.3+1.7  37.5¢1.1 36.4+1.1 7.4+1.2  120.2443.2
36.7-44.8 353-39.8 34.6-38.5 58-10.6 71.7-218.6
Pipistrellus Kalymnos 59(11)  58.5+6.1 482+2.4 47.0+2.3 6.2+0.9  84.8+21.5
pipistrellus 49.0-72.9 44.4-533 43.6-51.6 4792 53.9-166.3
Pipistrellus Astypalea 20(4) 43.3+2.1 38.9+14 37.8+1.3 9.742.2  110.0+£35.4
kuhlii 40.4-48.0 36.8-41.2 35.6-39.9 6.6-14.1 71.9-178.7
Kalymnos 32(6) 51.5¢54 40.6£1.3 389+l1.1 6.8+0.8  121.4+43.4
44.7-61.8 38.2-43.5 372413 5484 59.2-24438
Megisti ~ 65(11)  48.6+6.6 41.541.2  40.3+1.0 7.4+1.7  112.6+44.9
41.4-64.9 39.0-45.9 38.2-42.8 44-11.5 54.7-299.6
Tadarida Astypalea  9(4)  14.6£2.0 12.3+0.7 10.9+0.8  17.0£2.2 708.0+116.1
teniotis 12.9-17.8 11.0-13.4 10.0-12.0 14.2-20.0 576.0-794.0
Kalymnos 24(8) 17.842.1 14.4+1.6 125414  20.5¢#3.5 427.6+166.4
15.1-22.1 12.3-17.7 11.2-16.7 11.2-26.0 273.2-735.0
Megisti 6(1) 13.9+1.1 14.2+1.5 11.6x0.5 17.4+3.6  132.3+61.1
13.1-14.6 11.9-16.0 11.2-11.9 13.5-21.3 83.9-239.0
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Fig. 3. Astypalea. a — view of the gardens at Agios Konstantinos and the castle of Hora. b — view of the
fertile Vathi plain and Vathi bay (Mesa Nisi). ¢ — the Vatses valley with the Negrou caves. d, e — entrances
to the Negrou caves. f — Rhinolophus blasii roosting in the lower Negrou cave. Photos by M. UHRIN.
Obr. 3. Astypalea. a — pohled na zahrady u kostela Svatého Konstantina a hrad v Chote. b —irodna rovina
Vathi a zatoka Vathi (Mesa Nisi). ¢ — udoli Vatses s jeskynémi Negru. d, e — vchody do jeskyni Negru.
f— Rhinolophus blasii odpo¢ivajici v dolni jeskyni Negru. Foto M. UHRIN.

Plecotus kolombatovici Duli¢, 1980

Kefala cave, at the cave entrance, 4 October 2017: obs. 1 foraging ind.; — Pothia, at the Agia Varvara cave,
5 October 2017: net. 1 & ad, det. calls of 2 foraging inds. [1]; — Rina, Daskalio cave, 4 October 2017:
obs. & exam. 1 J' ad, 1 Q ad.
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Tadarida teniotis (Rafinesque, 1814)

Arginonta, corniche, 6 October 2017: det. & rec. calls of 1 passing ind. [1]; — Kantouni, village, 1 October
2017: det. & rec. calls of 1-2 foraging inds. [I]; — Kefala cave, at the cave entrance, 4 October 2017:
det. & rec. calls of at least 2 foraging inds. [6]; — Pothia, corniche, 6 October 2017: det. & rec. calls of at
least 2 passing inds. [1]; — Pothia, at the Agia Varvara cave, 5 October 2017: det. & rec. calls of at least

Fig. 4. Map of Kalymnos with localities of bat occurrence; pale grey — area above 200 m a. s. 1., medium
grey — area above 400 m a. s. 1., dark grey — area above 600 m a. s. L.

Obr. 4. Mapa Kalymnu s lokalitami vyskytu netopyrQ; svétle sedé — izemi nad 200 m n. m, prostfedné
Sedé — tizemi nad 400 m n. m., tmav¢ Sed¢ — tizemi nad 600 m n. m.

Legend / legenda: 1 — Arginonta; 2 — Kantouni; 3 — Kefala cave / jeskyné Kefala; 4 — Pothia; 5 — Pothia,
Epta Parthenon cave / jeskyné Sedmi pannen; 6 — Pothia, Agia Varvara cave / jeskyné Svaté Barbory;
7 — Rina; 8 — Rina, Daskalio cave / jeskyné Daskalio; 9 — Skalia, Skalia cave / jeskyné Skalia.
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Fig. 5. Kalymnos. a — view of Pothia from the west. b — view of the Emboreos bay from the entrance to
the Skalia cave. ¢ — entrance to the Skalia cave. d — the Vathys valley from the east, the Rina bay. e — en-
trance to the Daskalio cave above the Rina bay. f — Plecotus kolombatovici roosting in the Daskalio cave.
Photos by M. UHRIN.

Obr. 5. Kalymnos. a — pohled na Pothii od zapadu. b — pohled na zatoku Emboreos od vchodu jeskyné
Skalia. ¢ — vchod jeskyné Skalia. d — tidoli Vathys od vychodu, zatoky Rina. e — vchod jeskyné Daskalio
nad zatokou Rina. f — Plecotus kolombatovici odpcCivajici v jeskyni Daskalio. Foto M. UHRIN.

1 foraging ind. [1]; — Pothia, at the Epta Parthenon cave, 2 October 2017: det. & rec. calls of several fo-
raging inds. [3]; — Rina, corniche, 6 October 2017: det. & rec. calls of 1-2 foraging inds. [3]; — Skalia, at
the Skalia cave, 3 October 2017: det. & rec. calls of at least 2 foraging inds. [5]
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Symi

Rhinolophus blasii Peters, 1866

Ampeli, Kourkouniotis, at a cistern, 23 August 2012: det. & rec. calls of 1 foraging ind. [1], 26 August
2012: det. & rec. calls of 1-2 foraging inds. [4]; — Karo, 300 m W of Agioi Anargyroi monastery, at a cis-
tern, 24 August 2012: det. calls of 1 foraging ind.

Myotis blythii (Tomes, 1857)
Karo, 300 m W of Agioi Anargyroi monastery, above a cistern, 24 August 2012: net. 2 3 ad.

Fig. 6. Map of Symi with localities of bat occurrence; pale grey — area above 200 m a. s. 1., medium grey
— area above 400 m a. s. 1., dark grey — area above 600 m a. s. 1.

Obr. 6. Mapa Symi s lokalitami vyskytu netopyrt; svétle Sedé — izemi nad 200 m n. m, prostfedné Sedé
—izemi nad 400 m n. m., tmavé Sedé — uzemi nad 600 m n. m.

Legend / legenda: 1 — Ampeli, Kourkouniotis / Kurkuniotis; 2 — Gialos, Harani / Charani; 3 — Gialos,
Xynidas; 4 — Glyfonies; 5 — Karo, Agioi Anargyroi / Svaty Anargyros; 6 — Pedio.
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Fig. 7. Symi. a — view of the Noulia ridge with Gialos in the foreground and Pedio valley on the right.
b — coniferous forest at Kourkouniotis; Symi is the most forested island of the four visited. ¢ — cistern of
Kourkouniotis, the site of documented occurrence of seven bat species. d — cistern at Karo, west of the
Agioi Anargyroi monastery. Photos by Z. BENDOVA.

Obr. 7. Symi. a—pohled na hieben Nulia s mésteCkem Jalos v poptedi a udolim Pedia napravo. b —jehli¢naty
les u Kurkuniotisu; Symi je nejlesnatéj$im ostrovem ze ¢tyt navstivenych. ¢ —jimka u Kurkuniotisu, misto
dokumentace sedmi druhti netopyrt. d — jimka v Karu u klastéra Svatého Anargyra. Foto Z. BENDOVA.

Mpyotis emarginatus (Geoffroy, 1806)
Ampeli, Kourkouniotis, above a cistern, 23 August 2012: net. 3 33 ad, det. & rec. calls of several fora-
ging inds. [2].

Eptesicus anatolicus Felten, 1971
Karo, 300 m W of Agioi Anargyroi monastery, above a cistern, 24 August 2012: det. & rec. calls of
1 foraging ind. [1].

Hypsugo savii (Bonaparte, 1837)

Ampeli, Kourkouniotis, above a cistern, 23 August 2012: net. 3 33 ad, det. & rec. calls of several foraging
inds. [12], 26 August 2012: net. 3 33 ad, det. calls of several foraging inds.; — Gialos, Harani, corniche,
20 August 2012: det. & rec. call of 1 foraging ind. [1]; — Gialos, Xynidas bay, 20 August 2012: det. & rec.
calls of 1 foraging ind. [1]; — Glyfonies, above a cistern, 25 August 2012: net. 2 3 ad, det. & rec. calls
of several foraging inds. [6]; — Karo, 300 m W of Agioi Anargyroi monastery, above a cistern, 24 August
2012: net. 1 & ad, 1 Q sad, det. & rec. calls of several foraging inds. [13]; — Pedio, corniche, 22 August
2012: det. calls of 1 foraging ind. [1].
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Pipistrellus pipistrellus (Schreber, 1774)

Ampeli, Kourkouniotis, at a cistern, 23 August 2012: det. & rec. calls of several foraging inds. [1]; — Gly-
fonies, at a cistern, 25 August 2012: det. & rec. calls of at least 1 foraging ind. [1]; — Karo, 300 m W of
Agioi Anargyroi monastery, at a cistern, 24 August 2012: det. calls of 1 foraging ind. [1].

Pipistrellus kuhlii (Kuhl, 1817)
Ampeli, Kourkouniotis, at a cistern, 23 August 2012: det. & rec. calls of at least 1 foraging ind. [2].

Plecotus kolombatovici Puli¢, 1980
Ampeli, Kourkouniotis, above a cistern, 23 August 2012: net. 1 & ad, 26 August 2012: net. 1 &'ad, 1 Q ad.

Miniopterus schreibersii (Kuhl, 1817)
Ampeli, Kourkouniotis, above a cistern, 23 August 2012: net. 1 9 ad.

Megisti (Kastelorizo)

Rhinolophus ferrumequinum (Schreber, 1774)
Mandraki, pine wood, 24 August 2012: det. & rec. calls of at least 1 foraging ind. [1]; — Megisti, at a cistern
above a rocky cliff, 22 August 2012: det. & rec. calls of 1 foraging ind. [1].

Rhinolophus blasii Peters, 1866
Agios Georgios tou Vounou, at a cistern, 25 August 2012: det. & rec. calls of several foraging inds. [2].

Eptesicus anatolicus Felten, 1971
Agios Georgios tou Vounou, at a cistern, 25 August 2012: det. & rec. calls of several foraging inds. [4];
— Megisti, rocky cliff, 20 August 2012: det. & rec. call of 1 foraging ind. [7].

Fig. 8. Map of the Megisti (Kastelorizo) Archipelago with localities of bat occurrence; pale grey — area
above 100 m a. s. 1., dark grey — area above 200 m a. s. 1.

Obr. 8. Mapa souostrovi Megisti (Kastelorizo) s lokalitami vyskytu netopyrt; svétle Sedé — tizemi nad
100 m n. m, tmavé Sedé — izemi nad 200 m n. m.

Legend/legenda: 1 — Agios Georgios, cistern / jimka; 2 — Megisti, cistern / jimka; 3 — Megisti, rocky cliff
/ skalni ostroh; 4 — Megisti; 5 — Mandraki, pine wood / borovy haj.
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Fig. 9. Megisti (Kastelorizo). a — view of Megisti in the foreground and the Anatolian coast in the backg-
round. b — steep cliffs above Megisti. ¢ — cistern and surrounding plain on the cliff margin above Megisti.
d — Agios Georgios tou Vounou, a plain in the centre of the island. Photos by M. UHRIN.

Obr. 9. Megisti (Kastelorizo). a — pohled na méstecko Megisti v popiedi a anatolské pobiezi v pozadi.
b — strmy utes nad Megisti. ¢ — jimka a okolni plo$ina pfi okraji Gtesu nad Megisti. d — Svaty Jifi Na hote,
plosina ve stiedni ¢asti ostrova. Foto M. UHRIN.

Pipistrellus pipistrellus (Schreber, 1774)
Agios Georgios tou Vounou, at a cistern, 25 August 2012: det. & rec. calls of several foraging inds.

Pipistrellus kuhlii (Kuhl, 1817)

Agios Georgios tou Vounou, at a cistern, 25 August 2012: det. & rec. calls of several foraging inds. [8];
—Mandraki, pine wood, 23 August 2012: det. & rec. calls of several foraging inds. [2], 24 August 2012: det.
& rec. calls of several foraging inds. [4]; — Megisti, at a cistern above a rocky cliff, 22 August 2012: net. 1
& sad, 1 Q sad, det. & rec. calls of several foraging inds. [9]; — Megisti, rocky cliff, 20 August 2012: det.
& rec. calls of several foraging inds. [1]; — Megisti, town, 26 August 2012: det. calls of several foraging
inds.; — Megisti, at a cistern in town, 21 August 2012: det. & rec. calls of several foraging inds. [2].

Tadarida teniotis (Rafinesque, 1814)

Mandraki, pine wood, 23 August 2012: det. calls of several foraging inds., 24 August 2012: det. & rec.
calls of several foraging inds. [2]; — Megisti, rocky cliff, 20 August 2012: det. & rec. calls of several fora-
ging inds. [3]; — Megisti, at a cistern above a rocky cliff, 22 August 2012: det. calls of at least 1 foraging
ind. [1].
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COMMENTS

The newly documented bat fauna of the four Dodecanese islands, Astypalea, Kalymnos, Symi,
and Megisti (Kastelorizo), comprises eleven species, all of which were already known from other
islands of the Archipelago (Tables 2, 4). The diversity of the bat fauna of the particular islands
is represented by five (on Astypalea) to nine (on Symi) species. Three bat species, Rhinolophus
blasii, Pipistrellus pipistrellus and P. kuhlii, were found in all four islands, two species, Hyp-
sugo savii and Tadarida teniotis in three islands (Astypalea, Kalymnos, Symi, and Astypalea,
Kalymnos, Megisti, respectively), and Eptesicus anatolicus and Plecotus kolombatovici in
two islands (Symi, Megisti, and Kalymnos, Symi, respectively). The remaining four species,
Rhinolophus ferrumequinum, Myotis blythii, M. emarginatus, and Miniopterus schreibersii, are
known from only one island each (Table 4). Finally, bats are now known from the five largest
islands of the Archipelago, plus at least from two others (Tables 2, 4).

Eptesicus anatolicus was newly documented from Symi and Megisti (Kastelorizo). These
islands are after Rhodes only the second and third sites of Greece (and thus, of Europe as
a political unit) where this species was found. On the other hand, this is a bat occurring rather
commonly along the southern Anatolian coast (SPITZENBERGER 1994, BENDA & HORACEK 1998)
and its occurrences in two islands situated two and seven kilometres from the coast of Turkey,
are thus natural parts of its distribution range.

The presence of Pipistrellus pipistrellus on seven islands of the Dodecanese Archipelago is
rather surprising (Tables 2, 4). Although this bat is not traditionally regarded as the most typical
pipistrelle species of the Mediterranean or even island environments, it is more frequent in the
islands than the “typical” Mediterranean pipistrelle, Pipistrellus kuhlii, known only from five
islands of the Dodecanese (Table 4). Anyway, both latter species were found in all four recently
studied islands. With the exception of Kalymnos, where these two species were documented to
forage at several sites equally distributed across the island, in the remaining three islands one
species was found as dominating over the other (see Records).

Two bat species, Hypsugo savii and Tadarida teniotis, were newly documented only from three
recently studied islands each. However, both species belong to the most common species in the
eastern Mediterranean region including islands (see e.g. Benpa et al. 2009 concerning their known
occurrence density in Crete) and represent similar faunal elements as the above two Pipistrellus
species. We consider their missing in some island inventory lists rather as an accidental bad luck
in the field works than their real absence in the island biotas. On the other hand, three generally
widespread and rather large-sized bat species, Rhinolophus ferrumequinum, Myotis blythii, and
Miniopterus schreibersii, were found only in one island each, R. ferrumequinum in Megisti, while
M. blythii and M. schreibersii in Symi. These species are quite conspicuous both in their roosts
and at their foraging grounds, their missing in a certain island inventory list can thus indicate their
real absence in the respective island or at least a very low population density there. Concerning
their common occurrence in the eastern Mediterranean, Rhinolophus hipposideros and Myotis
myotis (known only from Rhodes and Kos in the Dodecanese) belong to the same category.

Rhinolophus blasii was documented from all Dodecanese islands with any bat records except
from Kos and Leros (Table 4). This is a very common horseshoe bat of the eastern Mediterranean
(although it is missing in the western and central parts of Mediterranean Europe), in islands of
this region it is the most frequent and widespread member of the genus. Besides the four newly
studied Dodecanese islands and Rhodes and Karpathos (Tables 2, 4), R. blasii was reported
to occur also in Crete, Euboea, Lesbos, Thassos, Kythira, Ikaria, Skyros, Milos, Petalas, and
Cyprus (HanAk et al. 2001, LANE & Avivizatos 2006, BEnpa et al. 2007, 2009, GEORGIAKAKIS
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Table 4. Composition of the bat faunas (+ = occurrence confirmed; — = occurrence unconfirmed) of the
particular Dodecanese islands in comparison with the faunas of Crete, south-western Anatolia and Cyprus
(BEnDA & HorACEK 1998, BENDA et al. 2004, 2007, 2009, Karatas & Sozen 2006, SPITZENBERGER et al.
20006, YiaiT et al. 2008, FurmanN et al. 2010).

Tab. 4. Slozeni netopyfich faun (+ = vyskyt potvrzen; — = vyskyt nepotvrzen) jednotlivych Dodekaneskych
ostrovu ve srovnani s faunami Kréty, jihozapadni Anatolie a Kypru (BEnpa & HorACEK 1998, BEnDA et al.
2004, 2007, 2009, Karatas & Sozen 2006, SPITZENBERGER et al. 2006, FurmaN et al. 2010).
Legend/legenda: CR = Crete / Kréta, AS = Astypalea, KR = Karpathos, RH = Rhodes / Rhodos, SY = Symi,
KO =Kos, KL=Kalymnos, LE =Leros, MG = Megisti (Kastelorizo), AN = south-western part of Anatolia
/ jihozapadni ¢ast Anatolie; CY = Cyprus / Kypr; Ol = number of occupied Dodecanese islands / pocet
osidlenych Dodekaneskych ostrovii; MNS = minimum number of species / minimalni pocet druhti

species / druh CR AS KR RH SY KO KL LE MG AN CY OI

Rousettus aegyptiacus
Rhinolophus ferrumequinum
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Mpyotis myotis
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et al. 2012), i.e. altogether in 16 islands, which is a higher level than the insular occurrence
of Rhinolophus ferrumequinum or R. hipposideros in the respective region (found in 13 and
11 islands, respectively), generally the most common and widespread horseshoe bats of the
western Palaearctic. Plecotus kolombatovici seems to represent a similar faunal element in the
eastern Mediterranean as Rhinolophus blasii; it is similarly missing in the central and western
Mediterranean, while in the eastern part of the region, it is the most frequent Plecotus bat in
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islands. Besides three Dodecanese islands, Rhodes, Symi and Kalymnos (Table 4), P. kolom-
batovici was recorded also in Crete, Corfu, Chios, Sazan and Cyprus (Benpa et al. 2004, 2007,
SPITZENBERGER et al. 2006, THEou & Lock 2017), most probably in Santorini and Samothrace
(DoucLrass 1892, HaNAK et al. 2001), and also at least in eight Dalmatian islands, from where
it was originally described (Puric 1980, Tvrtkovi¢ et al. 2005). Plecotus macrobullaris is
another species of this genus with insular occurrence in the eastern Mediterranean; however,
it remains known only from Crete (Benpa et al. 2009), while in other islands it was not found.

The recorded bat faunas of the four Dodecanese islands based on one-week research trips
certainly cannot be considered as completely studied. There are several bat species, which occur
both in Crete and the Asian mainland, but have not yet been recorded from the Dodecanese
at all (Table 4), namely Myotis mystacinus s.l., M. capaccinii, and Eptesicus serotinus. These
species could occur in some islands closely adjacent to Anatolia, such as Kalymnos, Kos, Symi,
Rhodes and/or Megisti (Fig. 1). Rousettus aegyptiacus is another bat species which could be
theoretically found in the Dodecanese. This bat has been recently documented to spread its range
westward along the southern coast of Anatolia (BenDpA et al. 2011) and its westernmost records
are available from Finike, Demre and Fethiye, the areas facing two easternmost islands of the
Dodecanese Archipelago, Rhodes and Megisti. Possible records of the fruit bat could enrich the
European fauna by a new element, similarly as it was demonstrated in Eptesicus anatolicus, an
Asian species that reaches the western margin of its range in these islands (see above).

To be concluded, the presented results of the first simple surveys have brought rather limited
data on bats from the four Dodecanese islands. Additional trips, covering also other seasons,
are necessary to complement the data from the islands. On the other hand, these surveys have
shown the week period to be sufficient to gather basic data on the bat fauna from an island of
the small to medium size, which could be applied also in other islands of the Dodecanese as
well as other archipelagos of Greece or even the Mediterranean Basin.

SOUHRN

Dodekaneské souostrovi sestava z vice nez 300 ostrovii a ostriivki (obr. 1), z nichz jen 30 ma rozlohu vetsi
nez 1 km? Fauna netopyrii tohoto souostrovi neni zndma do velkych podrobnosti, netopyti byli dosud
hlaseni jen ze tii ¢i Ctyf ostrovi. Nejvice druhti (11-14) bylo nalezeno na nejvétsim ostrové Rhodos, méné
pak na Karpathosu (6-7) a Kosu (5-6); jeden druh byl neurcité¢ hlasen z ostrova Leros. Zde je poprvé
dokumentovéna fauna netopyrt ze ¢tyt dalSich Dodekaneskych ostrovi, Astypaley, Kalymnosu, Symi
a Megisti (Kasteloriza). Celkem na nich bylo nalezeno 11 druhtl, v§echny uz ptedtim ze souostrovi znamé
(tab. 2, 4). Diversita fauny netopyrt jednotlivych ostrovi je pfedstavovana péti (na Astypalee) az deviti
druhy (na Symi). Tti druhy netopyri, vrapenec Blasitiv (Rhinolophus blasii), netopyr hvizdavy (Pipistrellus
pipistrellus) a netopyr vroubeny (Pipistrellus kuhlii) byly dokumentovany na vSech ¢tyfech ostrovech; dva
druhy, netopyr Savitv (Hypsugo savii) a morous evropsky (Zadarida teniotis) na tfech ostrovech (Asty-
palea, Kalymnos a Symi, resp. Astypalea, Kalymnos a Megisti); netopyr anatolsky (Eptesicus anatolicus)
a usan balkansky (Plecotus kolombatovici) na dvou ostrovech. Zbyvajici ¢tyti druhy, tedy vrapenec velky
(Rhinolophus ferrumequinum), netopyr vychodni (Myotis blythii), netopyr brvity (Myotis emarginatus)
a létavec evropsky (Miniopterus schreibersii), byli zaznamenani kazdy jen na jediném ostrové (tab. 4).
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APPENDIX - GAZETTEER

Astypalea. Agios Konstantinos [Ayioc Kovotavtivog], gardens, 36° 31° 34” N, 26° 21’ 11” E, 24 m
a. s. l.; — Ftera Mt., Stavros [®tépa, tavpoc], spring, 36° 33”057 N, 26° 18’ 11” E, 238 m a. s. 1.; — Hora
[Xopa], castle, 36° 32°39” N, 26° 21’ 19” E, 135 m a. s. 1.; — Livadia [Aifadia], village, 36° 32° 36” N,
26° 20° 36” E, 2 m a. s. l.; — Livadia, Fragma [A1padw, ®pdypa], northern bank, 36° 33* 117 N,
26° 19’ 38” E, 50 m a. s. l.; — Vatses, Negrou caves [Bdtoeg, Znniaio tov Néypov], lower cave,
36°30°58” N, 26° 18’557 E, 135 ma. s. L.

Kalymnos. Arginonta [Apywavta], corniche, 37° 00” 55 N, 26° 58’ 09” E, 10 m a. s. 1.; — Kantouni
[Kavtoovi], village, 36° 58’ N, 26° 56’ E, 0-25 m a. s. 1.; — Kefala cave [Zmqiato KepaAdg], 36° 56° 04 N,
26° 56’45 E, 82 m a. s. 1.; — Pothia [[166wa], corniche, 36° 56 55” N, 26° 58’ 58” E, 1 m a. s. 1.; — Pothia,
Epta Parthenon cave [[160w0, Zmioto tov Entd [apbévov], 36° 57° 437 N, 26° 58’ 13”7 E, 77 ma. s. |;
— Pothia, Agia Varvara cave [[160wa, Znniato Ayiag BapBdpag], 36° 57°30” N, 26° 58°24” E, 87 ma.s. |;
— Rina [Piva], corniche, 36° 58”297 N, 27° 01’ 36” E, 1 m a. s. l.; — Rina, Daskalio cave [Piva, Zmioio
Adackared], 36° 58’317 N, 27°02° 01”7 E, 15 m a. s. 1.; — Skalia, Skalia cave [XxdAto, Zmioto ZxaAiov],
37°01°48”N,26°57°30”E, [15ma.s. L

Symi. Ampeli, Kourkouniotis [Apmél, Kovpkovvidg], cistern, 36° 34* 28” N, 27° 50° 38” E, 454 m
a. s. L.; — Gialos, Harani [Twlog, Xapdvi], 36° 37 12” N, 27° 50’ 12” E, 5 m a. s. 1.; — Gialos, Xynidas
bay [TtaAdg, Oppog Evviddc Id], 36° 37° 10” N, 27° 50’ 42” E, 21 m a. s. 1.; — Glyfonies [[Aveoviéc],
cistern, 36° 35* 42” N, 27° 50’ 01” E, 465 m a. s. 1.; — Karo, Agioi Anargyroi monastery [Kéapo, Movn
Aytot Avapyvpot], cistern, 36° 36’ 26 N, 27° 48’ 22” E, 210 m a. s. 1.; — Pedio [[1€61], 36° 36° 56” N,
27°51°20”E, I ma.s. L.

Megisti (Kastelorizo). Agios Georgios tou Vounou [Aytog 'edpylog tov Bovvov], cistern, 36° 08°29” N,
29°35°23”E, 142 ma. s. .; — Megisti [Meyiot], cistern above a rocky cliff, 36° 08’44 N, 29° 35’ 24” E,
145 m a. s. 1.; — Megisti [Meyiom], rocky cliff, 36° 08* 46” N, 29° 35° 26” E, 119 m a. s. 1.; — Megisti
[Meyiot], town, 36° 08” 52” N, 29° 35° 23” E, 0-5 m a. s. l.; — Mandraki [Mavdpdxt], pine wood,
36° 08’497 N,29°35°57”E, Sma.s. L.
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