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Abstract: Species of the genus Plecotus, which have distinctive morphology with their long ears, are common in the Palearctic 
region. Its distribution area in Türkiye is seen as fragmented. In the present study, a new distribution record for Plecotus auritus 
(Linnaeus, 1758) from Bolu province is given. External characteristics, fur coloration, skull morphology, morphometric 
measurements, and some ecological characteristics of the specimen were also recorded. The greatest length of skull, 
condylobasal length, zygomatic breadth, skull height, and largest diameter of tympanic bulla values were measured as high 
when compared to the data of Plecotus auritus from Türkiye and Central Europe. It is noted that the species' diet includes 
Galleria mellonella from the order Lepidoptera. Additionally, call length (ms) (1.4- 4.9 mean= 3.4), max. frequency (kHz) (28.8-
62.4 mean= 39.9), min. frequency (kHz) (16.8-36.4 mean= 24.3), and peak frequency (kHz) (22.8-35.6 mean= 28.7) acoustic 
parameters of Plecotus auritus were determined. 

Keywords: Long-eared Brown bat, Türkiye, Bolu, bat calls, Galleria mellonella. 

Türkiye’nin Kuzeybatısından Plecotus auritus (Linnaeus, 1758)’a Ait Yeni Bir Yayılış Kaydı ve Bazı 
Biyoekolojik Özellikleri (Chiroptera: Vespertilionidae) 

Öz: Uzun kulakları ile ayırt edici bir morfolojiye sahip olan Plecotus cinsi türleri Palearktik bölgede yaygın olarak 
bulunmaktadırlar. Türkye’deki yayılış alanı parçalı durumdadır. Bu çalışmada Plecotus auritus (Linnaeus, 1758) için Bolu 
ilinden yeni bir yayılış kaydı verilmiştir. Dış karakteristikler, kürk rengi, kafatası morfolojisi, morfometrik ölçümler ve bazı 
ekolojik karakteristikleri kaydedilmiştir. Türkiye ve Avrupa’dan Plecotus auritus için verilen ölçümlerle kıyaslandığında 
kafatasının en büyük uzunluğu, kondilobasal uzunluk, zigomatik genişlik, kafatası yüksekliği ve bullenin en büyük çapı 
uzunluğu bakımından daha yüksek değerler kaydedilmiştir. Bu türün diyetinde Lepidoptera takımından Galleria mellonella 
türünün olduğu tespit edilmiştir. Bununla beraber türün akustik parametreleri olarak: Çağrı uzunluğu (ms) (1.4-4.9 ort= 3.4), 
En yüksek frekans (kHz) (28.8-62.4 ort= 39.9), En düşük frekans (kHz) (16.8-36.4 ort= 24.3), and Tepe frekans (kHz) (22.8-35.6 
ort= 28.7) tespit edilmiştir. 

Anahtar kelimeler: Kahverengi uzun kulaklı yarasa, Türkiye, Bolu, Yarasa sesleri, Galleria mellonella. 

1. Introduction 

There are eight species in the world belonging to the 
genus Plecotus Geoffrey, 1818 (Long-eared bats) (Wilson 
& Reeder, 2005). These species are Plecotus alpinus Kiefer 
& Veith, 2002, P. auritus (Linnaeus, 1758), P. austriacus 
Fischer, 1829, P. balensis Kruskop & Lavrenchenko, 2000, 
P. kolombatovici Dulic, 1980, P. sardus Mucedda, Kiefer, 
Pidinchedda & Veith, 2002, P. taivanus Yoshiyuki, 1991 
and P. teneriffae Barrett & Hamilton, 1907. The genus 
Plecotus includes at least 19 cryptic species and is very 
common in the Palearctic region (Swift, 1998; 
Spitzenberger et al., 2006). However, P. alpinus was 
considered as a synonym of P. macrobullaris Kuzyakin, 
1965 (Spitzenberger et al., 2003, Piraccini, 2016). 
Currently, Plecotus kozlovi Bobrinskoj, 1926, Plecotus ognevi 
Kishida, 1927, Plecotus sacrimontis G.M. Allen, 1908, 
Plecotus strelkovi Spitzenberger, 2006, Plecotus turkmenicus 
Strelkov, 1988, and Plecotus wardi Thomas, 1911 are also 
evaluated in the genus Plecotus (Yoshiyuki, 1991; 
Spitzenberger et al., 2006; Huang et al., 2019; Kruskop & 
Fukui, 2019; Srinivasulu & Srinivasulu, 2020). 

Especially in Western Europe, P. auritus and P. 

austriacus are recorded as sympatric sibling species 
(Postawa et al., 2012). The distribution area for P. auritus 
in Türkiye is fragmented and the records are given from 
Thrace, the Mediterranean region, and Eastern Anatolia 
(Kahmann & Çağlar, 1960; Çağlar, 1965; de Blasé & 
Martin, 1973; Helverson, 1989; Albayrak, 1990; 1991; 1993; 
Steiner & Gaisler, 1994; Albayrak, 2003; Karataş et al., 
2003; Toyran et al., 2017). P. auritus and P. austriacus, 
which are among the species found in Anatolia, are found 
as siblings and form colonies of 20-30 individuals in caves 
and cracks. P. auritus is categorized as “Least concern” 
(LC) on a global scale and it is also classified in Annex IV 
of the Habitats Directive 92/43/EC (Gazaryan et al., 
2020).   

The aim of this study is to advance the knowledge 
about Plecotus auritus's some bioecological characteristics 
and geographic range in Türkiye. 

2. Material and Methods 

2.1. Material 

A dead specimen of P. auritus was found on August 20, 
2020 close to the Insect Production Laboratory on Bolu 
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Abant İzzet Baysal University campus (40°42′37.93′′ N, 
31°30′51.51′′ E, altitude: 827 m.) (Fig. 1). The specimen's 
weight and standard external measurements were noted 

and also pictures were taken. The specimen was prepared 
as a conventional museum type according to Mursaloğlu 
(1965). 

 

Figure 1. The location where Plecotus auritus was detected 

2.2. Morphometric measurements 

In order to take the morphometric measurements of the 
skull, the skull was heated in 10% ammonia solution in a 
70 °C water bath in plastic boxes and cleaned. According 
to Dietz & Helverson (2004), in addition to weight 
following external measurements and according to 
Häussler & Brown (1991), 12 morphometric 
measurements of skulls were measured. Abbreviations 
for method: TBL=Total body length, TL= tail length, HF= 
hind foot length, EL= ear length, TrL= tragus length, 
TrW= tragus width, FL= forearm length (including 
carpals), ThL= thumb length, TiL= tibia length, D3= 3rd 
digit length D5= 5th digit length, CBL= condylobasal 
length, GLS= Greatest length of skull, IO= interorbital 
width, ZB= zygomatic breadth, SH= skull height 
(including tympanic bulla), MB= mastoid breadth, LBT= 
length (largest diameter) of tympanic bulla ML= 
Mandible length, CM3= maxillary toothrow length, CM3= 
mandibulary toothrow length, W= weight. Previously 
published studies (Stebbings, 1977; Albayrak, 1990; 1991; 
Benda & Horáček, 1998; Karataş et al., 2003; Dietz & von 
Helverson, 2004; Spitzenberger et al., 2006) were used for 
the identification of the specimen and for evaluations. 
The external standard measurements were measured 
with the steel scale and the morphometric measurements 
of the skull were measured using the open-source FIJI 
image program in the photographs taken (Schindelin et 
al., 2012). The study was conducted with the permission 
of the Republic of Türkiye, Ministry of Forestry and 
Water Affairs (Permit no. E-21264211-288.04-2256346). 
This permission also replaces the permission of the local 
ethics committee.  

The stuffed museum specimen has been preserved 
in the Department of Wildlife Ecology and Management, 
BAİBÜ. 

2.3. Recording and evaluation of bat calls 

Bat calls recordings were taken between 20th May and 20th 
September 2020 with an Ultrasonic voice recorder 
(Pettersson D500x Pettersson GmBH). The device was 
fixed at a height of 7-10 meters from the ground near the 
building and in the wooded area and recordings were 
taken from dusk to sunrise. These recordings were 
evaluated in analysis softwares (Raven pro 1.6, Bat sound 
ver3 and Bat Explorer). In the analysis, four parameters 
were measured for each bat call: Fmax (kHz) as the starting 
frequency at the onset of the call; Fpeak (kHz) as the peak 
frequency or the frequency containing the most energy; 
Fmin (kHz) as the final frequency measured at the end of 
the call and pulse duration or the call length 
(millisecond=ms) (Papadatou et al., 2008; Redgwell et al., 
2009; Russ, 2012). 

3. Results 

Some taxonomic and ecological characteristics of an adult 
male P. auritus specimen were recorded (Fig. 2).  

The locality of the specimen is near to forestry and 
agricultural lands. The main tree species in the area are 
Quercus petrae, Q. pubescens, Q. robur, Carpinus betulus, 
Coryllus avellana, Cornus mas, and Pinus nigra (Fig. 3). 
Following external and cranial measurements (mm) and 
weight (gr) of an adult Plecotus auritus (♂) was recorded 
as TBL= 84.0, TL= 46.0, HF=8.0, EL=37.0, TrL= 14.9, TrW= 
4.1, FL= 38.0, ThL= 6.0, TiL= 18.8, CBL= 18.7, GLS= 19.7, 
IO= 4.1, ZB= 10.2, SH= 10.0, MB= 9.0, LBT= 5.0, D3= 47.0, 
D5= 51.0, ML= 10.3, CM3 = 6.7, CM3= 5.7, W= 5.0 (Fig. 4). 
The dorsal fur color of the specimen was light brown and 
the ventral fur color was yellowish pale-brown. The 
demarcational line, between dorsal and ventral fur, was 
indistinguishable. 
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Figure 2. A male Plecotus auritus specimen (20th August 2020, 
BAİBÜ Campus) 

 

Figure 3. Habitat of Plecotus auritus from BAİBÜ Campus 

 

Figure 4. Skull of Plecotus auritus a) dorsal, b) lateral and c) ventral view d) mandibula 

 

3.1. Evaluations of bat calls 

As a result of the evaluation of the sound recordings, 41 
calls, which likely belong to P. auritus, were detected. The 
image of the results obtained in the Bat Explorer program 
was presented (Fig. 5). The Fmax, Fpeak, Fmin, and the call 
duration measurements are shown in Table 1. Call length 
(ms) (1.4- 4.9 mean= 3.4), max frequency (kHz) (28.8-62.4 
mean= 39.9), min frequency (kHz) (16.8-36.4 mean= 24.3), 
peak frequency (kHz) (22.8-35.6 mean= 28.7). 

Table 1. Parameters of Plecotus auritus calls (n=41) 

Measurements Mean Range ±Std deviation 

Call length (ms) 3.4 1.4- 4.9 1.2 

Max Frequency (kHz) 39.9 28.8-62.4 7.9 

Min Frequency (kHz) 24.3 16.8-36.4 3.8 

Peak frequency (kHz) 28.7 22.8-35.6 2.7 

4. Discussion 

The taxonomical status of Plecotus species is quite 
complex due to the existence of sibling and cryptic 
species in the genus Plecotus. At the beginning of the 
current millennium, three new species, P. balensis, P. 

sardus, and P. alpinus (= P. microdontus Spitzenberger, 
2002), were described. In the previous version of the 
records, the genus Plecotus from Europe was used to be 
attributed to P. auritus and P. austriacus (Paz, 1994; 
Schober & Grimmberger, 1998; Mitchell Jones et al., 1999). 
However, Plecotus kolombatovici, which was previously 
accepted as a subspecies of P. austriacus, determined as a 
separate species and its taxonomic status was updated 
(Mucedda et al., 2002). It is noteworthy to mention that 
Plecotus auritus and P. austriacus can be found 
sympatrically (Albayrak & Aşan, 1999; Postawa et al., 
2012). It is important to define the boundaries of the 
species' own distribution areas. In the present study, P. 
auritus specimens were identified only in a relatively 
small area; thus, no data could be interpreted as to 
whether P. auritus and P. austriacus are sympatric or not. 

4.1. Ecological data 

Plecotus auritus distribution records from Türkiye were 
made, indicating that these animals frequented caves, old 
stone monasteries, old buildings, old ruins, and the roofs 
of buildings. P. auritus habitats in Central Anatolia were 
steppe-like; however, the habitats in Northeastern and 
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Southeastern of Türkiye have mostly trees (Albayrak, 
1991; Karataş et al., 2003) (Fig. 6). In the present study is 
consistent with Horáček (1975), Mitchell Jones et al. 
(1999), Flückiger & Beck (1995), Horáček & Uhrin, (2010), 
and Starik et al. (2021) in terms of P. auritus calls recorded 
in the mixed and deciduous forest and the specimen was 
found in the building close to the woodland. According 
to Benda and Ivanova’s (2003) taxonomic and 
distributional review of the genus Plecotus in Bulgaria 
and central Europe, P. auritus prefers to live in 
mountainous locations at elevations of at least 1000 
meters. In the present study, our P. auritus specimen was 

found at 872 m a.s.l. close to the deciduous forest.  

P. auritus is an insectivorous bat species. Swift (1991) 
reported that the orders Lepidoptera and Coleoptera 
comprise nearly 70% of the diet of P. auritus. In addition, 
Plecotus auritus feeds on Diptera and Lepidoptera and 
occasionally on Arachnida (Rydell, 1989; Taake, 1992; 
Swift & Racey, 2002; Starik et al., 2021). The fact that the 
specimen used in the present study was obtained from 
the Galleria mellonella (Linnaeus, 1758) (The Greater Wax 
Moth) production laboratory indicates that Plecotus 
auritus was fed with a species from the order 
Lepidoptera. 

 

Figure 5. Spectrogram and call parameters of Plecotus auritus 

 

Figure 6. Studies on Plecotus auritus from Türkiye. Numbers in brackets denotes studies about Plecotus auritus distribution (1) Satunin 
(1913); (2) Kahman and Çağlar (1960), (3) Çağlar (1965), (4) de Blase and Martin (1973), (5) Helverson (1989), (6) Albayrak (1990), (7) 
Albayrak (1991), (8) Albayrak (1993), (9) Steiner and Gaisler (1994), (10) Benda and Horáček (1998), (11) Albayrak and Aşan (1999), (12) 
Karataş et al. (2003), (13) Toyran et al. (2017), and (14) the present study 
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When deciduous forests and coniferous forests are 
compared in terms of insect species diversity, deciduous 
species, especially Quercus spp., host many insect species 
including the Lepidoptera (Southwood, 1961; Kennedy & 
Southwood, 1984; Patočka et al., 1999). In the study area 
wherein P. auritus was detected, the oak species are the 
dominant trees as mentioned above. 

4.2. Taxonomical data 

The dorsal fur color of Plecotus auritus ranges from light 
brown, brown, to reddish brown (Dietz & von Helverson, 
2004), pale yellowish gray-brown (Albayrak, 1991), light 
brown (Karataş et al., 2003), to light buff or brown to gray 
(Swift, 1998). Ventral fur color can vary from yellowish-
brown (Dietz & von Helverson, 2004) to whitish gray or 
whitish straw gray (Albayrak, 1991). The boundary 
between dorsal and ventral coloration in the flanks is 
absent (Dietz & von Helverson, 2004). The present study 

revealed similar fur color peculiarities for P. auritus as 
reported by Dietz & von Helverson (2004). 

However, in the present study, GLS, CBL, ZB, and 
SH values were measured as high when compared to the 
data of P. auritus samples from Türkiye and Central 
Europe (Table 2). Benda and Ivanova (2003) noted that 
CM3 and LBT values were distinctive measurements for 
Plecotus species (small specimens, CM3 < 5.7 mm and LBT 
< 4.25 mm belong to P. auritus). Although the CM3 value 
is consistent with the current investigation, our 
specimen’s LBT value was 5.0 mm in comparison. In 
contrast to the current study, Starik et al. (2021) found 
that the value of D3 was higher than our result (compare 
4.47 and 64.0 – 67.0 mm in Table 2). The specimen used in 
the present study differs from Karataş et al. (2003) in that 
there is no protrusion in the interparietal region of the 
skull in the lateral view. 

Table 2. Comparing Plecotus auritus external measurements, skull morphometric measurements (mm), and weight (g) with published 
studies 

 
Stebbing 

(1977) 

Schober & 
Grimmberger 

(1989) 

Albayrak 
(1991) 

Häussler 
& Braun 

(1991) 

Spitzenberger  
et al. (2002) 

Benda & Ivanova 
(2003) (Central 

Europa) 

Benda & 
Ivanova (2003) 

(Bulgaria) 

Karataş et 
al. (2003) 

Starik et al. 
(2021) 

This 
study 

TBL        73.9-102  84.0 

TL        30.0–53.0  46.0 

HF   10.0-13.0 8.2-8.9    8.5-11.0 6.9-10.6 8.0 

EL   36.0-40.0 35-38 26.2-40.4   30.8-42 26.2-38.5 37.0 

TRL        15.3-20 14.9-6.2 14.9 

TRW        4.5-5.5 4.2-5.5 4.1 

FL <39   39.4-43.2 37.5-39.7 35.1-43.5 35.6-42.8  35.2-42.9 35.1-43.2 38.0 

THL  6.5-8.4 4.1-5.3   6.5-7.8   5.5-7.1 6.0 

TİL        15.8-20.5  18.8 

GLS      15.42-16.90 16.78-18.12   19.7 

CBL   15.7-16.4   14.32-15.68   15.67-16.88 15.2-16.7  18.7 

IO   3.5-3.7     3.4-4.1  4.1 

ZB   8.6-9.3   8.12-9.26 8.85-9.68 8.6-9.1  10.2 

SH   7.7-8.0   6.82-7.58 7.20-8.27 7.4-8.6  10.0 

LBT      3.88-4.24 4.48- 4.96   5.0 

MB        7.1-9.2  9.0 

D3         64.0-67.0 47.0 

D5         49.0-55.0 51.0 

ML   10.8-11.3   9.68-10.83  10.7-11.4  10.3 

CM3   5.6-5.8 5.3-5.5 4.8-5.6 5.02-5.65   5.73-6.23 5.4-6.0  5.6 

CM3   6.0-6.4 5.8-6.0 5.4-6.0 5.45-6.12 6.21-6.76 5.9-6.1  5.7 

W        4.7-8.7 6.9-10.8 5.0 

 

4.3. Plecotus auritus call records 

Plecotus auritus is a bat species that is referred to as 
“the whispering bat” because of its extremely faint 
echolocation calls. P. auritus echolocation calls are 
described by Ahlen (1981) as weak, brief FM scans that 
last for around 2 ms and feature distinct second 
harmonics. The use of silent calls reduces the possibility 
of the bat being noticed by the prey while hunting. The 
frequency of the P. auritus call is usually 83-26 kHz but 
sometimes louder at 42-12 kHz.  There is an accordance 

between the parameters of bat calls when comparing our 
results to the published data (Ahlen, 1981; Masing, 2008). 

Acknowledgment: I would like to thank for the project support 
Bolu Abant Izzet Baysal University, Scientific Research Projects 
Coordination Unit (BAP) (BAP project number– 2018.10.01.1383). 

Ethics committee approval: The study was conducted with the 
permission of Republic of Türkiye, Ministry of Forestry and 
Water Affairs (Permit no. E-21264211-288.04-2256346). This 
permission also replaces the permission of the local ethics 
committee. 



Gözütok, (2023) Comm. J. Biol. 7(1), 38-43. 

 

42 

Conflict of interest: The author declare that there is no conflict 
of interest. 

References 

Ahlén, I. (1981). Identification of Scandinavian bats by their sound. 
Swedish University of Agricultural Sciences, Department of Wildlife 
Ecology, Uppsala, Report 6, 55 pp. 

Albayrak, İ. (1990). The bats of Eastern Anatolia and their distribution 
Mammalia: Chiroptera). Doğa- Turkish Journal of Zoology, 14, 214-228 
(in Turkish with English abstract). 

Albayrak, İ. (1991). Identification of Plecotus auritus (Linnaeus, 1758) and 
Plecotus austriacus (Fischer, 1829) (Mammalia: Chiroptera) in Turkey. 
Journal of Biology of the Faculty of Science and Arts of Gazi University, 2, 
129-135. 

Albayrak, İ. (1993). The bats of Western Turkey and their distribution 
Mammalia: Chiroptera). Doğa- Turkish Journal of Zoology, 17, 237-257 

(in Turkish with English abstract). 

Albayrak, İ., & Aşan N. (1999). Distributional status of the bats from 
Turkey. Communications Faculty of Sciences University of Ankara, Series 
C, 17, 59-68. 

Albayrak, İ. (2003). The Bats of the Eastern Black Sea Region in Turkey 
(Mammalia: Chiroptera). Turkish Journal of Zoology, 27(4), 269-273. 

Benda, P., & Horáček, I. (1998). Bats (Mammalia: Chiroptera) of the 
Eastern Mediterranean. Part I. Review of distribution and taxonomy of 
bats in Turkey. Acta Societatis Zoologicae Bohemicae, 62, 255-313. 

Benda, P., & Ivanova, T. (2003). Long-eared bats, genus Plecotus 
(Mammalia: Chiroptera) in Bulgaria: a revision of systematic and 
distributional status. Časopis Národního muzea, Řada přírodovědná 

(Journal of the National Museum Natural History Series), 172(1-4), 157-172. 

Çağlar, M. (1965). Chiropterenfauna der Turkei. İstanbul Üniversitesi Fen 

Fakültesi Mecmuası, Seri B, 30, 125-134. 

De Blase A.F., & Martin, R.L. (1973). Distributional notes on Bats 

(Chiroptera: Rhinolophidae, Vespertilionidae) from Turkey. 
Mammalia, 37, 598-602. 

Dietz, C., & von Helverson O. (2004). Illustrated Identification key to the 
bats of Europe. Retrieved from http://www.fledermaus-
dietz.de/publications/Dietz%20&%20von%20Helversen%202004%20I
dentification%20key%20bats,%20part%202.pdf. 

Flückiger, P.F., & Beck, A. (1995). Observations on the habitat use for 
hunting by Plecotus austriacus (Fischer, 1829). Myotis, 32–33, 121-122. 

Fukui, D. & Sano, A. (2019). Plecotus sacrimontis (errata version published 
in 2021). The IUCN Red List of Threatened Species 2019: 
e.T136664A209550809. Accessed on 07 April 2023. 
https://dx.doi.org/10.2305/IUCN.UK.2019-
3.RLTS.T136664A209550809.en  

Gazaryan, S., Kruskop, S.V., & Godlevska, L. (2020). Plecotus auritus 
(errata version published in 2021). The IUCN Red List of Threatened 
Species 2020: e.T85535522A195861341. Accessed on 07 April 2023. 
https://dx.doi.org/10.2305/IUCN.UK.2020-
2.RLTS.T85535522A195861341.en  

Häussler, U., & Braun, M. (1991). Sammlung einheimischer Fledermäuse 
(Mammalia: Chiroptera) des Staatlichen Museums für Naturkunde 
Karlsruhe. Teil 2: Plecotus. Carolinea, 49, 101-114. 

Horáček I., & Uhrin, M. (2010). A tribute to Bats. Lesnická práce s.r.o., 
Kostelec nad Černými lesy, 400 pp. 

Horáček, I. (1975). Notes on the ecology of bats of the genus Plecotus 
(Geoffroy, 1818) (Mammalia: Chiroptera). Věstník Československé 

Společnosti Zoologické, 34, 195–210.  

Huang, J.C.-C., Ho, Y., Cheng, C., Chou, C. & Cheng, H.-C. (2019). Plecotus 

taivanus. The IUCN Red List of Threatened Species 2019: 
e.T17601A21978172. Accessed on 07 April 2023. 
https://dx.doi.org/10.2305/IUCN.UK.2019-
3.RLTS.T17601A21978172.en  

Kahmann, H., & Çağlar, M. (1960). Beiträege zur Säugetierkunde der 
Türkei 1. Fledermäuse aus der Landschaft Hatay. Faculty of Science 

University, (B)25, 1-21. 

Karataş, A., Yiğit, N., Çolak, E., & Kankılıç, T. (2003). On the Distribution, 
Taxonomy and Karyology of the genus Plecotus (Chiroptera: 
Vespertilionidae) in Turkey. Turkish Journal of Zoology, 27, 293-300. 

Kennedy, C.E.J., & Southwood, T.R.E. (1984). The number of species of 
insect associated with British trees. A reanalysis. Journal of Animal 

Ecology, 53, 455–478. https://doi.org/10.2307/4528  

Kruskop, S.V. & Fukui, D. (2019). Plecotus ognevi. The IUCN Red List of 
Threatened Species 2019: e.T136598A21996784. Accessed on 07 April 

2023. https://dx.doi.org/10.2305/IUCN.UK.2019-

3.RLTS.T136598A21996784.en  

Masing, M. (2008). The sonars of Plecotus auritus et al. (Chiroptera). 7th Baltic 
Theriological Conference, 1-5.10.2008, Lepanina, Estonia. 

Mitchell-Jones, A.J., Amori, G., Bogdanowicz, W., Kryštufek, B., Reijnders, 
P.J.H., Spitzenberger, F., … & Zima, J. (1999). The atlas of European 
mammals. London, Academic Press, 484 pp. 

Mucedda, M., Kiefer, A., Pidinchedda, E., & Veith, M. (2002). A New 
Species of Long-Eared Bat (Chiroptera, Vespertilionidae) from 
Sardinia (Italy). Acta Chiropterologica, 4, 121-135. 
https://doi.org/10.3161/001.004.0202  

Mursaloğlu, B. (1965). Bilimsel Araştırmalar için Omurgalı Numunelerinin 
Toplanması ve Hazırlanması. Ankara: Ankara Üniversitesi Fen 
Fakültesi Yayınları Basımevi 60 pp (in Turkish). 

Papadatou, E, Butlin, R.K., & Altringham, J.D. (2008). Identification of Bat 
Species in Greece from Their Echolocation Calls. Acta Chiropterologica, 
10, 127- 143. https://doi.org/10.3161/150811008X331153  

Patočka, J., Krištín, A., Kulfan, J., & Zach, P. (1999). Die Eichenschädlinge 
und ihre Feinde. Ústavekológielesa SAV, Zvolen, 396 pp. 

Paz, O. de (1994). Systematic position of Plecotus (Geoffroy, 1818) from the 
Iberian Peninsula (Mammalia: Chiroptera). Mammalia, 58, 423–432. 
https://doi.org/10.1515/mamm.1994.58.3.423  

Piraccini, R. (2016). Plecotus macrobullaris. The IUCN Red List of 
Threatened Species 2016: T136229A22002229. Accessed on 07 April 
2023. https://dx.doi.org/10.2305/IUCN.UK.2016-
2.RLTS.T136229A22002229.en  

Postawa, T., Zagorodniuk, I., & Bachanek, J. (2012). Patterns of cranial size 
variation in two sibling species Plecotus auritus and P. austriacus 
(Chiroptera: Vespertilionidae) in a contact zone. Journal of Zoology, 
288(4), 294-302. https://doi.org/10.1111/j.1469-7998.2012.00953.x  

Redgwell, R., Szewczak, J., Jones, G., & Parsons, S. (2009). Classification of 
Echolocation Calls from 14 Species of Bat by Support Vector Machines 
and Ensembles of Neural Networks. Algorithms 2, 907-924 

https://doi.org/10.3390/a2030907  

Russ, J. (2012). British Bat Calls: A Guide to Species Identification. Pelagic 
Publishing, 192 pp. 

Rydell, J. (1989). Food habits of northern (Eptesicus nilssoni) and brown 
long-eared (Plecotus auritus) bats in Sweden. Holarctic Ecology, 12, 16-
20. 

Satunin, K. (1913). Über die zoogeographischen Grenzen des 
Kaukasusgebiets. Vorlaufige Mitteilung. Mitteilungen des Kaukasischen 

Museum Tiflis, 7, 56-106. 

Schober, W. & Grimmberger, E. (1989). A Guide to the Bats of Britain and 
Europe. London, Hamlyn, 224 pp. 

Schober, W., & Grimmberger, E. (1998): Die Fledermäuse Europas. 
Kennen, Bestimmen, Schützen. Aktualisiert und erweitert. Stuttgart, 
Kosmos Verlag, 265 pp. 

Schindelin, J., Arganda-Carreras, I., Frise, E., Kaynig, V., Longair, M., 
Pietzsch, T., … & Cardona, A. (2012). Fiji: an open-source platform for 
biological-image analysis. Nature Methods, 9(7), 676–682. 
https://doi.org/10.1038/nmeth.2019  

Southwood, T.R.E. (1961). The number of Insect species associated with 
various trees. Journal of Animal Ecology, 30(1), 1-8. 
https://doi.org/10.2307/2109  

Starik, N., Göttert, T., & Zeller, U. (2021) Spatial Behavior and Habitat Use 
of Two Sympatric Bat Species. Animals (Basel), 11(12), 3460. 
https://doi.org/10.3390/ani11123460  

Steiner, H.M., & Gaisler, J. (1994). On a collection of bats (Chiroptera) from 
NE Turkey and N Iran. Acta Scientiarum Naturalium Academiae 
Scientiarum Bohemicae Brno, 28(1), 1-37. 

Spitzenberger, F., Strelkov, P. & Haring, E. 2003. Morphology and 
mitochondrial DNA sequences show that Plecotus alpinus Kiefer & 
Veith, 2002 and Plecotus microdontus Spitzenberger, 2002 are synonyms 
of Plecotus macrobullaris Kuzjakin, 1965. Natura Croatica, 12, 39-53. 

Spitzenberger, F., Strelkov, P.P., Winkler, H. & Haring, E. (2006). A 
preliminary revision of the genus Plecotus (Chiroptera, 
Vespertilionidae) based on genetic and morphological results. 
Zoologica Scripta, 35, 187-230. 

 https://doi.org/10.1111/j.1463-6409.2006.00224.x  

Srinivasulu, C. & Srinivasulu, A. (2020). Plecotus wardi. The IUCN Red List 
of Threatened Species 2020: e.T85535265A85535306. Accessed on 07 
April 2023. https://dx.doi.org/10.2305/IUCN.UK.2020-
3.RLTS.T85535265A85535306.en  

https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T136664A209550809.en
https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T136664A209550809.en
https://dx.doi.org/10.2305/IUCN.UK.2020-2.RLTS.T85535522A195861341.en
https://dx.doi.org/10.2305/IUCN.UK.2020-2.RLTS.T85535522A195861341.en
https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T17601A21978172.en
https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T17601A21978172.en
https://doi.org/10.2307/4528
https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T136598A21996784.en
https://dx.doi.org/10.2305/IUCN.UK.2019-3.RLTS.T136598A21996784.en
https://doi.org/10.3161/001.004.0202
https://doi.org/10.3161/150811008X331153
https://doi.org/10.1515/mamm.1994.58.3.423
https://dx.doi.org/10.2305/IUCN.UK.2016-2.RLTS.T136229A22002229.en
https://dx.doi.org/10.2305/IUCN.UK.2016-2.RLTS.T136229A22002229.en
https://doi.org/10.1111/j.1469-7998.2012.00953.x
https://doi.org/10.3390/a2030907
https://doi.org/10.1038/nmeth.2019
https://doi.org/10.2307/2109
https://doi.org/10.3390/ani11123460
https://doi.org/10.1111/j.1463-6409.2006.00224.x
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T85535265A85535306.en
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T85535265A85535306.en


Gözütok, (2023) Comm. J. Biol. 7(1), 38-43. 

 

43 

Stebbings, R.E. (1977). Genus Plecotus Long-eared bats (2nd ed). In: Corbet 

GB and Southern HN (eds) The Handbook of British Mammals, 
London, Blackwell, 120-128. 

Swift, S.M. (1991). Genus Plecotus. In: Corbet GB and Harris S (eds) 
Handbook of British Mammals. Blackwell Scientific Publications, 131-
138. 

Swift, S.M. (1998). Long-eared bats. London, T. & A.D. Poyser Ltd., 182 
pp. 

Swift, S.M., & Racey, P.A. (2002). Gleaning as a foraging strategy in 
Natterer’s bat Myotis nattereri. Behavioral Ecology and Sociobiology, 52, 
408–416. https://doi.org/10.1007/s00265-002-0531-x  

Taake, K.H. (1992). Strategien der Ressourcennutzung an Waldgewässern 
jagenden Fledermäuse (Chiroptera: Vespertilionidae). Myotis, 30, 7–73. 

Toyran, K., Yorulmaz, T., & Gözütok, S. (2017). Mammal Fauna of Ihlara 
Valley (Aksaray, Turkey). Bitlis Eren University Journal of Science and 

Technology, 7(2), 108-114. 
 https://doi.org/10.17678/beuscitech.354058  

Wilson, D.E., & Reeder, D.M. (eds). (2005). Mammal species of the World: 
A taxonomic and geographic reference. 3rd edition. Baltimore, 
Maryland, Johns Hopkins University Press, 2142 pp. 

van Straalen, N.M. (1998). Evaluation of bioindicator systems derived 
from soil arthropod communities. Applied Soil Ecology, 9(1-3), 429-437. 
https://doi.org/10.1016/S0929-1393(98)00101-2  

von Helverson, O. (1989). New records of bats (Chiroptera) from Turkey. 
Zoology in the Middle East, 3, 5-18. 

Yoshiyuki, M. (1991). A new species of Plecotus (Chiroptera, 
Vespertilionidae) from Taiwan. Bulletin of the National Science Museum 

Series A (Zoology), 17(4), 189-195.  

https://doi.org/10.1007/s00265-002-0531-x
https://doi.org/10.17678/beuscitech.354058
https://doi.org/10.1016/S0929-1393(98)00101-2

